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SOME ADVANCES 3IADE IN ASTR0N03IICAL
SCIENCE DURING THE NINE-

TEENTH CENTURY.^

In glancing over the field of astronom-

ical achievement during the century re-

cently closed, the most striking feature is

undoubtedly the rise and growth during the

past fifty years of an entirely new depart-

ment, one totally unknown and almost un-

dreamed of before the first half of the cen-

tury had passed, that called by Professor

Langley the new astronomy, more tech-

nically known as astrophysics. In consid-

ering the restrictions which must be re-

garded in case this address is to be kept

within manageable limit, perhaps it would

be well to confine mj remarks to this new
branch of the science. I shall, however,

give the chief place to the older astronomj^,

touching briefly upon the newer phase.

JSTear the close of the seventeenth cen-

tury appeared JSTewton's immortal work
called by him ' The Mathematical Principles

of Natural Philosophy.' In this treatise

the law of universal gravitation as the con-

trolling and governing principle of the

planetary system was established by a rig-

orous course of mathematical reasoning.

It was many years, however, before these

conclusions were universally accepted. On
the continent of Europe particularly, the

* Annual address delivered before the University of

Pennsylvania Chapters of the Society of Sigma Xi,

June 13, 1901, by C. L. Doolittle.
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field was already occupied by the philos-

ophy of Descartes. The glittering gener-

alities found here in place of the severe

mathematical reasoning of ISTewton proved

too attractive to be at once overthrown.

Fifty years elapsed before anything ma-

terial was added to the science of Newton,

then came a galaxy of distinguished men,

including Euler, Clairaut, D'Alembert, La-

grange and Laplace, who, by a series of

most brilliant and exhaustive researches,

made possible by the development of much
more powerful mathematical instruments

than those possessed by Newton, practically

disposed of every objection which the op-

ponents of Newton's theory could discover.

Their last stronghold and one which

proved extremely difficult to carry was the

explanation of the secular acceleration of

the moon's motion. Halley, one of New-

ton's disciples, had found by a comparison

of ancient and medieval eclipses with those

of modern times, that the lunar month is

now shorter than was the case 2,000 years

ago. How this could be if the motion of

this body were governed by the law of

gravity only proved an extremely difficult

question. It was finally shown by La-

place to be one of the consequences of this

law, that what is now an acceleration will

in the future become a retardation, thus

preserving the system essentially as we see

it to-day. This took place near the begin-

ning of the nineteenth century. We may,

therefore, say that this century began its

course with the law of universal gravitation

firmly established. In fact no one was

hereafter found to seriously call it in ques-

tion whose opinion was worthy of notice.

It is not to be supposed, however, that

the science of celestial mechanics was now
finished. In fact we can hardly say that

any branch of physical science ever has been

or ever will be finished. Results depend-

ing for their value upon observations of

any kind must share the inevitable imper-

fections of the observer and of his instru-

ment.

The problems of celestial mechanics have

accordingly occupied the attention of a

large number of distinguished men during

the century past. With the discovery of

new planets and comets and stellar sys-

tems, new applications are constantly ap-

pearing calling for the most refined skill

and active perseverance of its votaries.

Refinements in observation and improve-

ments in method also call for frequent

revision of the old investigations. This is

particularly true of the lunar theory.

The study of the moon's motions was one

of the first problems to attract the atten-

tion of the ancient astronomers. Since

their day we are probably safe in saying

that no problem in the entire range of sci-

ence has called out anything approaching

the labor and ingenuity bestowed upon this

one. Yet the theory is hardly in a satis-

factory condition to- day. Such a state-

ment may seem to those who have never

looked into the intricacies of the problem

like a confession of failure.

So far as it concerns a purely mathe-

matical statement of the conditions the

problem offers no difficulties. The rela-

tions between the coordinates of a body

like the moon, acted on by any system of

forces, are very readily expressed by a series

of three differential equations of the second

order. The forces here are the mutual at-

tractions exerted by the sun, moon and

planets. If only two bodies are present

the solution offers no difficulty. If there is

a third, we have the famous problem of the

three bodies. In spite of all that has been

done during the century in the way of

mathematical advancement this problem

still defies its most powerful resources.

Recourse must be had to methods of ap-

proximation, expansion in the form of

series being one of the most obvious. No
one can form an idea of the intricacy and
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complexity of the resulting expressions

who has not himself looked into the prob-

lem. Delaunay, at one time director of

the Paris Observatory, carried this investi-

gation farther than any of his predecessors

had done, bat though it had occupied his

almost undivided attention for twenty

years, it was still unfinished at the time

of his death. (He was unfortunately

drowned at Cherbourg in 1872 by the cap-

sizing of a pleasure boat.) We have in

this country to-day three investigators who
are perhaps the greatest living authorities

on this subject—Professors Newcomb, Hill

of New York, and Brown of Haverford.

The general problem of three bodies has

proved a very fascinating one. If, for in-

stance, Mars and Jupiter were of approxi-

mately the same dimensions as the sun, the

determination of their respective motions

would be vastly more complex than it now
is. Mr. G. H. Darwin has been giving

much attention to this class of problems

bringing out some interesting results. Al-

though the problem does not confront us

in this unmanageable form in our own sys-

tem it will eventually find practical applica-

tion in unraveling the intricacies of the

stellar motions.

Probably no achievement in the domain

of science ever produced so profound an

impression upon the unprofessional public

as the discovery of Neptune by a purely

theoretical investigation undertaken in-

dependently by Leverier and Adams, pre-

dicting its place in the heavens before it

had ever been seen, or at least recognized

as a planet. It is unnecessary now to re-

hearse the familiar story of that brilliant

discovery. It was somewhat like the egg

of Columbus, but up to the present time the

attempts to apply the process in other re-

gions of the planetary system have not been

attended with success. The first such at-

tempt was by Leverier himself, followed in

1859 by his confident announcement of a

planet between Mercury and the Sun.

The prestige of Leverier's name, accom-

panied by a supposed view of the planet by

Dr. Lescarbault, an amateur astronomer,

proved sufficient to carry conviction gen-

erally ; and Vulcan found a place with the

other planets in many books written thirty

or forty years ago. No one else, however,

whose authority was worth much claimed

to have seen the planet until the occurrence

of the total eclipse of the sun July 29,

1878. At this time Professor Watson, of

Ann Arbor, and Lewis Swift, of Rochester,

believed they had each seen one and per-

haps two planets near the sun. The rep-

utation of both as skilled observers natu-

rally gave great weight to their authority,

but the planets were never seen again and

a critical examination of the places as-

signed renders it practically certain that

fixed stars were mistaken for planets. Vul-

caa as a single large planet within the orbit

of Mercury is now by the unanimous ver-

dict of the astronomical profession rele-

gated to the realm of myths. It was very

natural to attempt to apply the process to

the discovery of planets beyond Neptune,

but although some indications of one and

possibly two such have been suspected,

nothing of the kind has yet been seen.

The eighteenth century ended with a list

of known planets numbering 7 not including

satellites. The nineteenth began with eight,

the first day of January, 1801, being distin-

guished by the addition to the list of Ceres,

the first of the long line of asteroids to be

detected. The fortunate discoverer was

Gieuseppe Piazzi. The scene of Piazzi's

activities was the University of Palermo,

where he had been diligently engaged for

nine years with the most perfect instrument

which the skill of that day could produce

in accumulating materials for a great stellar

catalogue. At the time of which we are

speaking his attention was directed to a

place in the constellation Taurus on account
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of an error of Wollaston, one of his contem-

poraries, in assigning a place to a star where

none existed. Piazzi found, however, an

eighth magnitude star not before noted, and

upon repeating the observation the follow-

ing evening, it was found to be in motion.

Piazzi carefully followed the planet until

February 11, when he fell ill, and his ac-

tivities were for some time suspended.

Meanwhile letters had been sent to Oriani,

at Milan, and Bode, at Berlin. About this

time, however, it may be remembered that

another individual, not wholly unknown to

fame, was actively employed in this part of

the world in the practical applications of

military science. We refer to one Napoleon

Bonaparte. This may explain the fact that

Oriani's letter arrived at Milan two and

one-half months after it was written. Gi-

bers, however, received that directed to him
at the end of two months. The planet was

now lost in the sun's rays and it was greatly

feared that it would not be recovered, for,

with a body so minute, unless its position

could be given with some approach to ac-

curacy the attempt to find it was an almost

hopeless task. This emergency brought to

the front the great mathematician Gauss.

At that time a young man unknown to

fame, he attacked the problem, and as a re-

sult produced a method for determining an

orbit from three observed positions which

completely overcame the difficulty, at the

same time showing its author's title to a

place in the front rank of mathematicians.

The discovery of three more planets be-

longing to the asteroid group soon followed,

Juno, Vesta and Pallas, then, after a long

interval came Astrsea in 1845. The dis-

coverer was Hencke, an amateur astrono-

mer, who had been watching the heavens

during fifteen years in the hope of this re-

ward. The number now known to exist is

near five hundred, with no indication that

the supply approaches exhaustion. About
ten years ago tb e application of photography

to this purpose by Wolf, of Heidelbegr,

made possible what may be called a whole-

sale process. One plate, taken October 22,

1900, showed no less than five of these

bodies. This is at present believed to be

the maximum record. What is to become
of this numerous family is one of the serious

questions of this day. The complete inves-

tigation of the theory of one is almost the

work of a lifetime.

Of satellites, or secondary planets, seven

have been added to the list during the cen-

tury, one of Saturn, by Bond of Cambridge,

September, 1848 ; one of Neptune, by Las-

sell, soon after the discovery of the planet

itself ; two of Uranus, also by Lassell, 1851
;

two of Mars, by Hall, of Washington,

August, 1877; one of Jupiter, by Barnard,

of the Lick Observatory, September, 1892.

We should perhaps include an eighth in this

category, an additional satellite of Saturn

having been announced by W. H. Pickering

two years ago, but as it has not yet been

confirmed, judgment must be suspended for

the present.

The periods of rotation of Mercury and

Venus were investigated by the German
astronomer Schroeter, sometimes called the

Herschel of Germany, near the beginning

of the century. His conclusion was that

the length of the day on both these planets

differs but little from our own. These re-

sults kept their places in the text-books al-

most unchallenged until near the close of

the century. The multiplicity of observers

equipped with instruments greatly superior

to those of Schroeter were apparently un-

able either to confirm or disprove his

conclusions. In 1889, however, Schia-

parelli found what he considered decisive

evidence showing that the planet Mercury

rotates on its axis in the same time re-

quired to complete a revolution about the

sun, thus like our moon always keeping

the same hemisphere presented to the pri-

mary body. Later Schiaparelli came to
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the same conclusion with regard to Venus.

The results obtained at Flagstaff, Arizona,

by Messrs. Lowell and Douglas are in per-

fect agreement with these conclusions.

Although probably correct, the question is

still regarded by many as an open one.

The spectroscope will give the final verdict.

Attempts in this direction have already

been made by two experienced spectrosco-

pists, Keeler, at the Lick Observatory, and

Belopalski, at Pulkowa. Keeler's career

was closed by death, leaving this and many
other important researches nnfinished.

Such references to Belopalski's results as

have come to our notice seem to throw but

little additional light on the question. It

may be that the instrument has not yet

reached that degree of mechanical perfec-

tion which an investigation of such deli-

cacy demands ; but we may confidently

predict its ultimate success.

With regard to the rotation periods of

Uranus and Neptune, we know next to

nothing. Such scanty bits of information

as have been obtained, however, point to

short periods in both cases, 8 to 12 hours;

here again we may look to the spectroscope

to give us a final answer.

As to the physical condition of the

planets themselves, their adaptability to

the support of animal and vegetable life,

we certainly know a little more now than

was known during the early part of the

century. The author of the ' Positive Phi-

losophy ' expresses what seems to have been

the prevailing sentiment regarding the or-

thodox science of that day as follows

:

"With rega,rd to the heavenly bodies, we
may obtain practical knowledge of their

geometrical and mechanical phenomena,

but all physical, chemical, physiological

and social researches for which our powers

fit us on our own earth are out of the ques-

tion in regard to the planets. The only

case in which this rule may be too severe

is in that of the temperature."

There was, however, no dearth of phi-

losophers whose speculations disregarded

these modest limitations. To such the

planets, like our own earth, were the abode

of vegetable and animal life with, of course,

intelligent beings, perhaps greatly superior

to ourselves at the head. As no other use

in the economy of the universe could be

suggested for these neighboring worlds,

and as God could not be supposed to create

anything in vain, the conclusion was ob-

vious. More exact knowledge has, how-
ever, dissipated most of these plausible

theories. It seems at present unlikely that

a single one of the other planets, with the

possible exception of Venus can now be in

a condition to support the higher forms of

life.

It is not now proposed to enter into a

discussion as to the indications of the exist-

ence of intelligent beings on the planet

Mars. Though there are some who assert

with great confidence that such is without

doubt the case, there are others whose opin-

ion is of equal value who are certain that

the last Eskimo was frozen to death on the

planet's equator many thousands of years

ago. As to the large planets, Jupiter, Sat-

urn, Uranus and Neptune, on account of

their great size and consequently slower

development, it is certain that they have

not yet reached a condition adapted to the

support of life, unless it be in its lowest

forms. There is every indication that a

very high temperature exists in the case of

all four of these planets, that they are

largely gaseous, consisting to a great extent

of vapors floating in atmospheres whose

depth must be reckoned in thousands of

miles, and that certainly no part of the

solid nucleus is ever seen by us.

We have every reason for believing that

the sun with the attendant planets, our earth

included, had a common origin, that they

are composed of the same materials, that

the same chemical and physical laws pre-
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vail throughout the system. We may feel

very confident also that the same combina-

tions of physical and chemical conditions

which on this earth are associated with or-

ganic life will be similarly associated on

other planets, that those conditions which

prevent this development except in its lower

forms above the line of perpetual snow will

act in the same manner on Mars or Venus.

At the beginning of the century one

•comet was known to be a member of our

system, more than one appearance having

certainly been observed, viz. , that of Hal-

ley. This comet is famous historically as

the first whose return was successfully pre-

dicted, thus completely demolishing the

vague and absurd notions which had been

held regarding these bodies. At the close

of the century something like a score have

been observed at more than one appear-

ance, one of which, that of Biele, has cer-

tainly gone to pieces, with many indica-

tions that a like fate is in store for all.

Closely associated with the subject of

comets is that of meteors, a subject to

which the attention of all of us has been

more or less directed within the past two

years by the amount of space which the

journals have given to the expected appear-

ance of the November displays. This de-

partment of astronomy was quite unknown

to science a hundred years ago. In the

early part of the century writers who con-

descended to mention meteors at all spoke

of them as atmospheric phenomena. As
for meteoric stones, specimens of which are

seen in all mineralogical collections, scien-

tists would have none of them. Learned

academicians ridiculed the idea that any

one should be so absurdly credulous as to

admit the possibility of a ponderous stone

falling from heaven. When in 1790 an

official statement signed by 300 eye wit-

nesses of such an event was sent to the

French Academy one of the distinguished

physicists of that body wrote concerning it

'^ How sad it is to see an entire municipality

certifj'iug in a formal official document to

the truth of a fable which can only be

regarded with pity." Finally in 1803 oc-

curred a fall in France of so conspicuous

a character and attested by such a host of

credible witnesses that it could no longer

be treated as a childish fable. The matter

was investigated by the Academy with

naturally only one possible verdict. Since

then much attention has been given to this

subject, but it does not appear that any part

of it was shared by the minute shooting

stars, with the appearance of which every

one was so familiar, until the great display

of 1833 had drawn attention to them. It

soon began to be discovered that records of

similar occurrences at various past times

were to be found, and finally Professor

Newton, of Yale, in 1864 brought together

a series of such historic notices extending

back to the year 902, October 15. It was

found that these could be represented as

successive recurrences of the same phe-

nomenon at intervals of 33 years. Pro-

fessor Newton, therefore, predicted with

much confidence a repetition in 1866.

This prediction was fully verified.

The details of the investigation, by which

this was shown to be due to a swarm of

meteoric bodies, of average dimensions,

probably not much exceeding a grain of

sand, moving in a long procession about

the sun with a period of 33:^ years, we
cannot enter into now. The length of the

stream was found to be such that about

three years were required to pass the point

of intersection with the earth's orbit. In

fact the particles are scattered—very thinly

for the most part—over nearly the entire

path.

Precisely how it came about that the dis-

play was so meager in 1899 is uncertain.

Perhaps it was caused bj'^ the particles

being very unequally distributed along

the line and that the earth on that occa-
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sion passed through a comparatively thin

region. Perhaps the perturbations of the

planets have changed the course of the

stream to such an extent that the earth no

longer encounters it. The question will

doubtless receive an answer in due time.

A large number of these meteoric streams

have been recognized. A list of 695

radiants, as they are called, is to be

found in the Monthly Notices, E. A. S.,

for 1875. Probably, however, a consider-

able number of these are fictitious.

One of the most remarkable discoveries

connected with this subject was announced

in 1866 by Schiaparelli, viz., that the

well-known August swarm of meteors

moves in practically the same orbit as a

bright comet seen in 1862, known as Tut-

tle's comet. Shortly afterwards the orbit

of the November swarm was identified

with that of Temple's comet of 1866. A
number of other such coincidences have

been found, the most remarkable being that

of a swarm known as Andromedes, which

appears to have taken the place formerly

occupied by Biele's Comet, in short to be

nothing more or less than the shattered

fragments of that body. Whether, on the

one hand, those streams which have not been

identified with any known comet are also

the remnants of such a body long since dis-

integrated, and, on the other, whether those

comets permanently attached to our system

are undergoing a like process of dissolu-

tion, we can not say with certainty, but

the theory looks very plausible. One such

catastrophe has been carried to completion

within the memory of many now living.

Another case in which this process v;as

rapidly developing was that of the great

comet of 1882, which many of us will re-

member. As this body receded from

the sun its nucleus was broken into seven

distinct fragments which gradually sepa-

rated farther and farther from each other,

until the body disappeared from view.

According to the best determination of its

period, this comet should return in seven or

eight hundred years. When it does return,

if this ever happens, undoubtedly it will be

in the form of at least seven distinct comets,

following each other at intervals of perhaps

several years. Each of these will very

likely be again subdivided, the operation

continuing until nothing remains but mi-

nute fragments.

We may follow the process backward as

regards this body. In 1843 appeared a

splendid comet whose orbit was remarkable

on account of the nearness of its approach

to the sun. Again in 1880 a large body

of this kind appeared whose path so

closely resembled that of 1843 that it was
generally believed to be the same body,

though how such a conspicuous object could

return to our neighborhood every thirty-

seven years and never have been seen be-

fore 1843 was a puzzling question. Greatly

to the surprise of astronomers, the great

comet of 1882 was found to follow almost

precisely the same path. The theory was

at once advanced that on account of the

close approach of this body to the sun, pass-

ing as it did through millions of miles of

the solar corona, the resistance encountered

was rapidly bringing it into the sun. A few

years, possibly a few months, would suffice

for completing the work. What effect this

collision would produce upon the sun could

only be conjectured. Would it bring dis-

aster to our earth or not ?

The comet, however, pursued its way
after passing the sun, with no appreciable

change in the character of its orbit. It

was followed from September 3, the date

of its discovery, until the following June,

when its distance from the sun was 470,-

000,000 of miles. Abundant material

therefore existed for investigating its move-

ments. The result was that at least 650

years must elapse before its return, the

time being more likely to be 800 years. It
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seems almost certain, therefore, that the

three comets which appeared respectively

in 1843, 1880 and 1882 originally consti-

tuted one gigantic body, which, on the occa-

sion of a previous visit, perhaps about the

time of the Norman conquest of England,

had been torn in pieces by the sun's action

precisely as was the case with the fragment

which returned in 1882.

Whether the meteoric stones of which

mention has been made are in any way re-

lated to the minute shooting stars, and

whether or not they also at one time formed

constituent parts of comets, we cannot

say with certainty, but there seems to be

no clear line of demarkation between the

two classes of bodies. It appears to be sim-

ply a difference of dimension. A few of

the fragments are massive enough to make
their way through the air, and are known
as meteoric stones. The great majority are

so small that they are dissipated in the

upper regions of the atmosphere.

On July 8, 1842, occurred a total eclipse

of the sun, the line of totality passing over

central and northern Europe. Great inter-

est in this event had been aroused, largely

due to the enthusiasm of the English as-

tronomer Francis Baily. What we may
call the first of the series of eclipse expedi-

tions, since become such a conspicuous fea-

ture, were sent out at this time. Among
those who made the long journey—long for

those days—were the Astronomer Royal,

Baily, Struve from Poulkova, Schumacher

from Altona,andArago from Paris. Though
the corona and solar prominences had been

frequently seen and described in a casual

manner by previous witnesses of similar

phenomena, such accounts had attracted

little attention. Apparently most of the

observers on the present occasion were to-

tally unprepared for the spectacle which

confronted them. So far as it concerns the

cause of science, these now familiar append-

ages of the sun may be said to date their

discovery from this occasion. Baily is par-

ticularly eloquent in his account of the

corona, closing as follows :
" Splendid and

astonishing, however, as this remarkable

phenomenon really was, and although it

could not fail to call forth the admiration

and applause of every beholder, yet I must

confess that there was at the same time

something in its singular and wonderful

appearance that was appalling ; and I can

readily imagine that uncivilized nations

may occasionally have become alarmed and

terrified at such an object, more especially

at times when the true cause of the occur-

rence may have been but faintly understood,

and the phenomenon itself wholly un-

expected.

" But the most remarkable circumstance

attending the phenomenon was the appear-

ance of three large protuberances, appar-

ently emanating from the circumference of

the moon, but evidently forming a portion

of the corona. I never lost sight of them

when looking in that direction, and when

the first raj'^ of light was admitted from the

sun, they vanished with the corona alto-

gether and daylight was instantaneously

restored."

The importance of these phenomena was

now for the first time brought home to as-

tronomers, and the desirability of investi-

gating their true character. A variety of

theories were advanced, some old and some

new, some not far from the truth and others

very much so. Professor von Felitsch, of

Griefwald, published a treatise in which he

proved to his own satisfaction that corona,

prominences and chromosphere were purely

optical appearances.

Some of the mists and haze enveloping the

subject were cleared away by the eclipse of

1851, which was successfully observed in

Norway and Sweden, but it was not until

1860 that the true character of these phe-

nomena, that of solar appendages, was firmly

established. This occasion marked an im-
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portant epocli in this class of investigations

from the fact that photography was now
for the first time generallj'^ applied. The

photographs possessed the great advantage

of freedom from personal bias and of

forming a permanent record which could be

studied at leisure. Although nothing was

previously known of the character of the

rays with whfch the impression must be

taken, as it happened the results were

eminently satisfactory. The comparison

of plates taken hundreds of miles apart

showed identically the same forms, thus dis-

posing of the notion that they were due

to personal or atmospheric causes, while

those taken at the same place, in close suc-

cession, showed the moon to pass over them,

gradually covering or uncovering them as

the case might be.

The eclipse of 1868 was distinguished by

another great advance in the practical ap-

plication of the spectroscope. JSTow for the

first time the true character of the so-called

prominences was demonstrated, viz., that

of glowing gases or vapors shooting up to

heights of fifty or a hundred thousand

miles above the sun's surface, and com-

posed in great part of hydrogen. A con-

spicuous line was also seen near the D line

of sodium. As this corresponded to no

chemical element then known, it was
called the helium line. In 1895 helium

was discovered in a gas obtained from the

mineral cleveite, an interesting case of a

chemical element first discovered in the sun.

In connection with this eclipse it was
found that these prominences could be ob-

served at any time when the sun was
visible by a proper use of the spectroscope.

This important discovery was hit upon
independently by M. Janssen and Mr.

Norman Lockyer. Both discoverers com-

municated their methods to the French

Academy, the letters reaching the Secre-

tary within a few minutes of each other. In

commemoration of this event a medal was

prepared bearing the effigies of both Janssen

and Lockyer.

The principle employed in obtaining the

images of the prominences is as follows :

The light of these objects is largely mono-
chromatic. If such a ray is passed through

a prism it is bent out of its course, losing a

little of its brightness by the absorption of

the glass but not otherwise. The light due

to the glare of the atmosphere, however,

which is the cause of our inability to see

these features whenever the sun is visible,

being composed of all the colors of the spec-

trum, is dispersed and rendered so faint as

not to interfere with the image of the

prominence. The higher the dispersion,

the darker is the background against which

this image is seen. It was at first thought

necessary to employ a narrow slit, thus

gradually building up the prominence by

taking narrow slices in succession. It was

soon found that the slit could be opened

wide enough to show the entire image at

once. This discovery made possible the

careful and deliberate study of this feature

of the sun, with the result that more is

probably known of it than could ever have

been ascertained, had it been necessary as

at first to employ only the few moments
during total eclipse.

The next step in advance would seem to

be in the direction of accomplishing for the

corona what had been done for the promi-

nences and thus make possible the study of

this feature of the sun's environment under

the same leisurely and deliberate condi-

tions. This problem has received a great

amount of attention during the past twenty

years. Various methods of attack have

been suggested and tried, but so far without

success.

In 1882 Professor Huggins believed that

he had solved the problem. By the use of

plates sensitive only to the most prominent

rays of the corona, he obtained photographs

which had every appearance of being genu-
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ine pictures of the solar appendage. The

results were regarded by many as genuine,

while others doubted. Much discussion

followed, some of it slightly fervid in tem-

perature.

However, the test was simple as soon as

an opportunity could be had for applying

it. The eclipse of 1886 gave the wished-for

opportunity. Photographs taken during

totality were compared with those taken by

Huggins's process, but alas ! the results were

far from identical. The supposed coronal

forms were therefore fictitious.

Though much in the way of detail has

been learned of the corona in connection

with recent eclipses, it still remains very

much of an enigma. Unless some new

method may be found for attacking the

problems which it presents, apparently

their complete solution will be long de-

layed. Here too, as in other cases, the solu-

tion of one problem is likely to suggest a

score of new ones, so that eclipse expedi-

tions seem unlikely soon to be exclusively

things of the past.

At the opening of the century, it can

hardly be said that astronomers were in

possession of more than two or three cata-

logues of stars which would be of any use

whatever for the exact astronomy of to-

day. Even these were of quite limited ex-

tent as regards the number of stars con-

tained. There were, it is true, a number of

such catalogues based upon the imperfect

methods of the previous century, and a

considerable amount of valuable material

in the form of unreduced observations ex-

isted, but the latter was of little practical

service so long as it remained in this form.

Even if accessible, which was not always the

case, very few could undertake the drudgery

of searching through the records for the

wished-for material, and when found, if

found at all, to apply the reductions neces-

sary to prepare it for practical use. It is

to George Biddel Airy, who became Astron-

omer Eoyal in 1835, that astronomers owe

the introduction of the present practice

of reducing and publishing observations

promptly, thus making them accessible to

all.

The most valuable series thus buried out

of sight at the beginning of the century

was that of Bradley. The observations

were made at G-reenwich between the years

1750 and 1762. These were first rendered

accessible by Bessel, who in 1818 published

under the title ' Fundamenta Astronomiae,'

a catalogue of 3112 stars constructed

from all Bradley's observations. More re-

cently a re-reduction has been published

by Auwers, in which every refinement

which the present state of science could

suggest has been employed, in,order to ob-

tain from them the best possible results.

This catalogue is of special value in such

investigations as involve the stellar mo-

tions, the remoteness of the time of obser-

vation—140-150 years—being a great ad-

vantage in this respect. There was also a

great mass of observed star places, the re-

sult of the untiring industry of LaCaille,

D'Agelet and Lefrangais Lalande, nephew

of the more widely celebrated astronomer.

Most of this material was only placed in

an accessible form after the nineteenth cen-

tury was far advanced, the last contribution

being the publication by our own Dr. Gould,

in 1864, of the final reduction made under

his direction of the observations of D'Age-

let, all reduced to the epoch 1800.

The beginning of the century found Piazzi

busily engaged at his observatory in Pal-

ermo accumulating material for his famous

catalogue of 7646 stars, which finally ap-

peared in 1814. As he possessed for this

purpose an instrument superior to anything

previously constructed, and was himself a

careful and most industrious observer, this

catalogue has been of very great value. A
re-reduction of the observations is now in

progress, based upon the more accurate
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values of the constants which we now pos-

sess, and with improvements in method

unknown one hundred years ago, which

cannot fail to add greatly to its useful-

ness.

As time went on observations were con-

ducted with more or less regularity at va-

rious places, each observer or institution

acting independently of what was done else-

where. As a result, many stars were ob-

served over and over again, and others,

equally important, not at all. In 1866,

however, the Astronomische Gesellschaft

of Germany organized a systematic cam-

paign, having for its object the accurate cata-

loguing of all stars of the northern heavens

not fainter than the 9th or 9.5th magni-

tude. For this purpose the entire north-

ern heavens were divided into zones of about
5° in width, and thirteen different observa-

tories each undertook to observe one, or in

some cases two, of these zones, the work all

being done on a strictly uniform plan, so

that the results shall be homogeneous

throughout. This work has been in progress

for more than thirty years—somewhat de-

liberately at some places, it must be said,

but is now nearly completed. The plan

has since been extended to include southern

stars as far as the tropic of cancer. Mean-

while our own distinguished countryman,

Dr. B. A. Gould, as the result of fifteen

years' labor at Cordoba, Argentina, has

given us a similar catalogue of 73,160 stars

between the tropic of cancer and the south

pole.

The great work, instituted by the Astro-

nomische Gesellschaft in 1865, is still unfin-

ished, yet an even more ambitious under-

taking was inaugurated fourteen years ago

by an international congress assembled at

Paris for that purpose. This calls for a

photographic survey of the heavens to be

participated in by a number of observa-

tories—eighteen have joined in the under-

taking—two sets of plates being taken.

The first set are to have sufficient length

of exposure to give positions of all stars not

fainter than the eleventh magnitude. These

are to be measured and the resulting posi-

tiolas catalogued. When completed, this

catalogue will include between two and

three million stars. The second series of

plates is to have a longer exposure, sufficient

to show stars of the fourteenth magnitude

and will furnish charts of the heavens.

22,154 plates are called for and many
years will be required for its comple-

tion. The results already obtained show
that star positions may be obtained in

this way with an accuracy little if any-

thing inferior to the results of meridian

observation.

The problem of the past history and

future destiny of the solar system has oc-

cupied much attention during the century.

Near its beginning Laplace had announced

his famous nebular hypothesis. For many
years it seems to have been taken for granted

that little if anything could be added to this

theor3^ In a general way it may be said

that it forms the foundation of whatever

has been developed in this direction. La-

place began with the sun already existing,

surrounded with an atmosphere of heated

vapor extending beyond the farthest planet.

This body revolved on its axis and grad-

ually shrunk as its heat was radiated into

space. The linear velocity of the outer

parts remaining constant, the angular veloc-

ity would constantly increase until in time

the centrifugal force became equal to the

centripetal when the central part separated,

leaving the equatorial part in the form of a

ring. This ring contained the material out

of which the outermost planet was formed.

Successive repetitions of the process pro-

duced the diiferent planets, and these in

turn produced satellites in the same manner.

The rings of Saturn were held to be almost

an unanswerable piece of evidence in favor

of the theory. Though, without doubt, the
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system was evolved ia some way from a

primitive nebula, we may say with certainty

that it did not follow the orderly course

marked out for it by Laplace. The subse-

quent discovery of the great principle of

the conservation of energy dispensed with

the original hypothesis which started with

^he mass in a, heated condition, at the

^isame time that it associated with it the im-

portant question as to the supply of heat and

other forms of energy which are constantly

being poured out with such prodigality by

the sun. If we suppose the matter com-

posing our system to have been at one time

a nebulous mass, iilling the present orbit of

Neptune, the temperature may then have

corresponded to the absolute zero so far as

our purposes are concerned. The process

of shrinking and condensation to the pres-

ent condition would have evolved an amount

of heat quite equal to that which the prob-

lem calls for, but, unless a constant supply

is furnished from some source, the present

process of radiation will soon come to an

eod. The explanation of this supply which

is generally accepted was first announced

by Helmholtz in 1854, He ascribed it to

the shrinkage of the sun now going on. It

is capable of mathematical proof that a

body consisting of matter in the form of a

gas, which is the case with the sun, by the

process of condensation due to the pressure

produced by its own attraction, will con-

stantly grow hotter so long as it remains

a gas. This operation must end when

a considerable portion of its matter is re-

duced to a liquid or solid form. The sys-

tem, then, had a beginning, and as a con-

sequence it must come to an end. Or

more properly speaking the present con-

dition of things can not last forever.

Thus Helmholtz concludes that if the

intensity of radiation has been uniform

from the beginning, the present order can-

not have existed longer than 22,000.000

years. Others make the period less. Look-

ing into the' future, at the end of 5,000,000

years, the sun will have contracted to half

its present volume, and at the end of an-

other 5,000,000 years it will be mainly if

not entirely solid, and m'ust have ceased

to be self-luminous much earlier. An in-

teresting corollary to this subject is the

principle of tidal evolution developed by

Mr, G, H, Darwin, Supposing the moon to

have been separated from the earth by some

process at a time when the matter compos-

ing them was in a liquid condition, each body

would produce enormous tides in the other.

Consider those produced on the earth by

the action of the moon : the effect would be

on the one hand to retard the earth in its

rate of rotation, and on the other to drive

the moon farther from the earth. Without

going further into detail, we may say that

Mr. Darwin finds that if no other causes

were at work not less than 50,000,000 years

would be required for the evolution of the

system of the earth and moon as it now
exists.

It was not far from the beginning of

the century that Herschel attempted the

solution of the greatest of all problems

—

that of the structure of the universe. The

problem proved, as may be supposed, quite

impossible of solution by methods then avail-

able. Much has been learned during the

century which was unknown to Herschel,

but we seem to be as far as ever from the

final solution. Instead of an orderly dis-

tribution of stars, clusters and systems,

we' find all apparently intermingled with

vast cosmic clouds and huge dark bodies,

possibly burned-out suns. For anything

we know these latter may be as numerous

or more so than the brilliant ones. Will

the labor of another century bring order

out of this seeming confusion or will it onlj'-

disclose still greater complexities unknown

to us ? Time alone can tell,

c, l, doolittle.

Univeesity of Pennsylvania.
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SOME UNSCIENTIFIC REFLECTIONS UPON
SCIENCE*

Science has its limitations and often con-

fesses to them more or less directly, so that

there must be some justification even from

science for the heretical standpoint that I

am now taking. Like all limitations, too,

those of science are as much a source of

danger as of opportunity to science itself.

And also as for my being unscientific, it may
be well to reflect that in these days any

negative term can be looked upon as only

an extreme or limiting degree—in one di-

rection or the other—of that which it

denies, so that I have at least an even

chance of saying something scientifically

worth while.

With regard to the limitations of science,

it is a commonplace of the day that for

accuracy and genuineness or purity science

must be (1) independent of life, the subjec-

tive interests, whether personal or social,

being perhaps science's most unsettling in-

fluences, (2) specialistic, the ' Jack of all

trades ' in science being anything but

persona grata among scientific men, and (3)

positivistic, all conceits about what is be-

yond actual experience and even all dogma
about what seems reall}' present to experi-

ence being most arrant heresy. But in

every one of these requirements or condi-

tions, that do indeed make science possible,

there lurk serious dangers, which I wish to

point out and emphasize. Not that they

have never been seen or heard of before,

but rather that certain things are some-

times so commonplace, so well known, as

to be unappreciated, if not forgotten alto-

gether.

So, in the first place, the ideal of objec-

tivism for science tends, just in proportion

as it is realized, to bury science in the deep

* This paper was read in part at the Baltimore

meeting of the American Psychological Association,

December, 1900, and in toto before the Research Club

of the University of Michigan, in May, 1901.

grave of technique. Of course, if one be-

lieves in a resurrection, all may yet be well,

but many do not or at least would blush to

admit any such belief. And just what do

I mean by technique? I mean everything

that makes scientific work purely mechan-

ical, for pure mechanicalism is the inevita-

ble method of pure objectivism. Scientists

have their etiquette about preempted prob-

lems or fields of research, their notions

about originality as dependent on working

in a new field—hence the preemption to

prevent transgression or theft of originality,

their conceits about bibliographical infor-

mation, linguistic proficiency and technical

phraseology, their satisfaction over ' publi-

cation,' 'contribution,' 'production,' and

even ' research,' and a very humble defer-

ence of each to each among the different

branches of scientific enquiry ; and under

technique I would include all these things

as well as the more familiar matters

of method and apparatus and material.

Physicians, we are told, and not infre-

quently their patients, sufifer from a pro-

fessional ritual and etiquette, but they are

far from being alone in their misery. Sci-

entists are a close second. Of course to

deny that technique has its uses would be

absurd. The danger, however, not the

use of it, is what now concerns us. Tech-

nique is one of the enabling conditions of

science, but science that gets no further,

that is only 'pure' and 'objective' and

'inductive,' is not true science ; its much-

vaunted observation and experiment may
fill a good many pages and a good many
volumes, but material, even material in

books, and experiments, even carefully re-

ported experiments, are not science neces-

sarily.

True science, as I conceive it, and I think

as all are conceiving it to-day with growing

clearness, is synthetic as well as analytic,

being interested in something more than a

decomposable object. It is activity, not
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mere passive receptivity ; it is invention,

not mere discovery ; and what so many are

pleased to call the real life, subjective as

this is, the real life of a person, a society, or

a race, is as important to it, as much a

warrant of its conclusions, as any object,

however mathematically describable, with

which science was ever concerned. True

science, I say, is no mere knowledge of an

outer world ; it is invention, the invention

of a tool, the making of a great machine,

with use of which human life is to become

more vital or more efifective, more nearly

adequate to the world in which man finds

himself ; it is what a biologist might call

an instrument of adaptation to environ-

ment. Sometimes this instrument takes

visible, wholly material form ; sometimes it

appears as method in the practical arts
;

sometimes it is only an atmosphere or

point of view, a habit of mind ; but, what-

ever it is, it is useful, incalculably useful,

audits invention is science's chief justifi-

cation.

This, objects somebody, is sentiment,

and sentiment of the sort that destroys

science, making serious accurate science

impossible. I can not possibly agree. Is

a man less interested in having a proper

edge on his razor because eventually" he

must use it on himself? Nothing but the

truth can ever set anybody free. But, all

question of sentiment or of sharp razors or

of a truth that liberates aside, the consist-

ent evolutionist is obliged to take the view of

science that is here asserted, just as in gen-

eral he is obliged to think of consciousness

as one of the positive conditions of organic

development. To be an evolutionist and

at the same time to think of consciousness

as only an external ornament of life, per-

haps a result without being a condition of

development, or of science as solely for its

own sake, would be nothing more nor less

than to stultify one's self completely. For

the historian, too, whether evolutionist or

not,whose chief business is to remind us that

the present is not all, the prevailing devo-

tion to science for its own sake, which also

in other times has possessed the minds and

hearts of men, can be at best only a passing

phenomenon. And then, apart from the

standpoints of evolution and history, human
society is sure sooner or later to resent

what I venture to call the aristocratic tem-

per that pure objective science is all too

likely to acquire from the exclusiveness of

its ritual or technique or say from its aca-

demic dress. Aristocratic temper, what-

ever its direction, is unquestionably as de-

sirable in social life as it is inevitable ; it is

incident to the development of all institu-

tions, political, ecclesiastical, industrial or

educational ; but the resentment which it

is sure to awaken is not one whit less ser-

viceable to society, insuring, as it does,

among other things the ' extension ' of

science, the translation of science into life.

So for a time pure science may lord it

over applied science, the perfecting of

science as a tool being the absorbing inter-

est, and inferior men or at least so-called

inferior men may be the unfortunate repre-

sentatives of science in industry and the

arts generally, but in our own day applied

science has begun to assume its proper

place of honor, and those engaged in it are

even often recognized as * research men,'

and in general the use of any tool, which

men devise, with never mind how much
cloistered seclusion and esthetic fervor, is

as necessary as the making. The true

scientist, accordingly, can only welcome

enthusiastically the many indications in

recent times of an offensive and defensive

alliance between science and industry, see-

ing in these a conclusive answer to those

who have raised the cry of science's bank-

ruptcy. Furthermore, the conflict between

pure science, science as technique and ap-

plied science is one in nature, and I think

also in time, with that between ecclesias-
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ticism and theology on the one hand and

practical religion on the other and the close

analogy between the two must help to

emphasize the danger of the purism, which

is the objectivism and technique of science,

without seriously reflecting on its useful-

ness.

But besides burying science in technique,

objectivism involves a most interesting ex-

pression of conservatism. I am not now
thiuking of the double truth or the double

life which it sanctions so cordiallj^ that men
can entertain advanced scientific doctrines

without feeling them in any serious conflict

with the traditional fSaehings of religion

and morality, but something else, perhaps

not wholly unrelated to this, is in my mind.

Thus, while science is commonly supposed to

be advanced and ' up to date,' if anything is,

it is so only in a way that needs to be very

carefully qualified, for it manages to per-

petuate not indeed the letter, but still the

spirit of old views. Certainly a purely ob-

jective science can at best only give a new
material content to existing and time-worn

forms of thought; it cannot do that in which

progress must alwaj'S consist, namely, de-

velop and adopt new forms of thought, new
categories ; it cannot do this without be-

traying its objectivism. Objective science,

for example, has said, relatively to a certain

doctrine of creation, that spirit did not pre-

cede matter in time, but instead matter pre-

ceded spirit, and, except for the excitement

of the drawn battle which this startling as-

sertion has precipitated, it can hardly be

said to have involved any great advance.

Also, while deposing the First Cause, an

objective science has made all things causes

after the same plan, individual, arbitrary,

antecedent causes, and this is only to mul-

tiply indefinitely, perhaps infinitely, the of-

fensive creationalism. Not so, some one ob-

jects, since it involves a great deal more
than mere multiplication, for by making
all things causes it brings into science the

important principle of the equation of action

and reaction, a principle which, turning

creationalism fatally against itself, yields the

new standpoint of mechanicalism . Readily

I grant this, but a purely objective science

has no right to any such development; a

purely objective science has no right ever

to change its standpoint.

Perhaps this does not mean very much.

Then let us approach the matter in another

way, risking a reference to one of science's

pet conceits, the familiar ' question of fact.

'

It has been for science a ' question of fact

'

whether matter made mind or mind made
matter, whether this or that thing is or is

not a cause of some other thing, whether

certain very low, mayhap unicellular or-

ganisms, show purpose in their activities or

do not, are gifted with a natural tendency

to social life, a real interest in their kind,

or are not so gifted, or—to take one more
case—whether the changes in the brain that

precede bodily movements are or are not

directed by consciousness, consciousness be-

ing in the one case in causal relation with

the brain and in the other only an idle ex-

ternal accompaniment, an ' epiphenome-

non ' —but in each one of these questions

of fact we can see how the scientist is given

to standing in his own light, obscuring the

view of what he above all others ought to

see. Are mind and matter, cause and

effect, purpose, society, brain-process and

consciousness such well-established con-

ceptions, as if independent constants in the

scientist's formulae, that mere external

questions of fact can be asked about them ?

Why, when one really thinks about it, to

assume, as questions of fact are usually

made to assume, such is their natural ob-

jectivism, that anything either is or is not

something else, is about as blinding and as

ill-advised as could well be. It keeps the

scientist busy no doubt, eternally busy, as

busy as the sportive cat that so hotly pur-

sues her own caudal extremity, but it does
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not contribute much that is positive and

progressive. To the question, for example,

about lower organisms showing purpose

or social feeling in their activity the

scientist may answer no and be quite em-

phatic in his answer too, but almost at

once he will appreciate that mankind, when
scrutinized in the same way, is similarly

deficient; and then somehow the wind is

taken out of his sails, since purpose and

social feeling are not to be so easily dis-

posed of, and the question of fact simply re-

turns for another reckoning, with Shelley's

cloud, silently laughing at its own cenotaph.

And what is the difficulty ? The difficulty

is in the assumption that purpose or social

feeling is a fixed conception, so fixed and

SO well known that its presence or absence

can be established by an experiment or two

on strictly objective principles. No con-

ception is fixed, and a science that enter-

tains a question of fact with its ' either this

or nob this,' ^either that or not that,'

simply needs to betray its objectivism suffi-

ciently to recognize that no conception is

fixed, and to recognize at the same time—for

this is directly implied—that any division

of the things of the world into a and not-a

or b and not-6 is necessarily artificial. In

a real universe everything must be true of

everything, nothing can be what anything

else is not. Let science recognize these

things and it will promptly exchange its

external objective question of fact for direct

internal questions of meaning. Thus, for

one of the cases in hand, not Are low organ-

isms social or purposive, but What do they

testify as to the real nature of society or of

purpose? Being subject to the principle,

which I but just now referred to and which

I think is not to be gainsaid, that in a real

universe everything must be true of every-

thing, that a real universe is really indi-

visible, the things of man's experience,

whatever they be, must always be means to

man's understanding of himself, not the

affairs of an wholly objective science.

What they are not, he is not ; what they

are, he is. So, instead of denying purpose

or social feeling, or even of assuming the

possibility of their denial to lower organ-

isms, science should simply seize the op-

portunity vi^hich its experiments afford of a

clearer definition of purpose or society.

Thus the experiments seem to show, not

that there is no purposive activity or social

life in low organisms, but that purpose

itself, wherever exhibited, is only the

urgency of expressing an existing adapta-

tion, an adaptation that is at once realized

and even consciously appreciated. A purely

objective science could never assume the

standpoint here illustrated, but a progres-

sive science, a science for which let us say

knowledge is as much a reaction as an

action, a reflection as an observation, can

take no other.

The conservatism of objective science or

the viewpoint in its questions of fact, which

the conservatism determines, is the chief

reason for the negative attitude of science,

so often an object oi just complaint. Thus,

to use still another illustration, for science to

assume that God either is or is not, because

He must either be or not be what men have

thought Him, is simply to beg the theological

question altogether, and true science, or at

least true thinking, cannot be and should

not be identified with such question-beg-

ging. Thus, for science's question of fact,

a negative answer is a foregone conclusion,

inasmuch as the very fact of the question is

evidence that a new idea of God is only just

below, if not already on the horizon of

man's consciousness. What, therefore, we
should ask is, not Is God ? but simply and

candidly. What is He f The business of sci-

ence is to accept and interpret experience,

not to question its very reality.

But, secondly, there is scientific special-

ism, a natural concomitant of objectiv-

ism, since the objective as innocent of all
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subjective relations is necessarily manifold

and discrete, and so turns scientific study

into many separate ways. The peculiar

danger of specialism is that it is almost cer-

tain to make vision dim, if not to induce

complete blindness, or, as virtually the same

thing, to create in consciousness curious

fancies, strange distortions of reality, seen

not with the eye at all, but with the mind,

which is always so ingeniously constructive,

so original, so imaginative, and one might

even say so hypnotic in its power of sugges-

tion over the senses. Specialism closes one's

eyes and makes one dream. It makes the

specialist among physicians see his special

ailment in every disorder, and every dis-

order in his special ailment, and this so

truly that merely to cousult him is to fall

his victim. Of course, he can never be

wholly wrong, and his unwitting trans-

gressions help discovery, but, nevertheless,

his situation is full of humor. And in

science generally, the specialist dreams,

transgressing his own proper bounds with-

out clearly knowing that| he has trans-

gressed. Why? Because thought, which

although often apparently suppressed and

abused never actually deserts experiment

and observation, is so much greater than

vision, than mere sensuous perception. In

spite of the specialist being all eyes for his

own peculiar interest, the thought that is

within him, being bound to conserve an in-

divisible universe in every particular thing,

leads him, thoughtless devotee that he is,

patiently repeating his sacred syllable, into

most wonderful visions, projecting his con-

sciousness to regions of such logical sub-

tlety and marvellous construction as was

certainly never known before, unless, per-

haps, among those Eastern sages who fed

their minds on ' om.' A specialist, he sees

the universe, not knowing in his blindness

or in his dreaming that it is the universe
;

and his danger, the danger of all special-

ism, is that he may never awake.

Thus mathematics and physics and

chemistry and biology and psychology, not

to say also the social sciences, are depend-

ent upon the visions of specialism. Each
of them may indeed be special, but thought

insists upon making its object conform to

reality, which is never special, so that in

each there do and must arise abstractions,

logical constructions, for the others. When,
for example, a physical scientist insists

on seeing his world of material phenom-

ena only physically, while in reality it is

and must be a world of chemical process

also, and even of vital and mental char-

acter, he is bound to admit to his think-

ing what he will call working hypotheses,

formally true to his physical standpoint,

but what any outsider, in order to explain

why they are hypotheses that work, must

call compensating conceptions, in short

logical constructions that are substitutes

for the neglected points of view. A science's

working hypotheses are thus as if doors in

the paneling by which the other sciences

are secretly admitted to a room that seems

tightly closed to all comers. Every science,

in short, and this the more as the science

is special and objective and exact, enter-

tains the others unawares. Tennyson's
' flower in the crannied wall ' is nothing

in its all-inclusiveness when compared

with a well-developed special science. In

a sense that is indeed coming to be widely

appreciated, no science ever does or ever

can live unto itself alone. It may will to,

but it does not and cannot.

But what are these ' working hypotheses '

that work because thej^ are ' compensating

conceptions ' or ' doors in the paneling ' ?

Some illustration of the foregoing is now
imperative. Illustration, however, is diffi-

cult, very difficult, for a reason which the

scientists will allow me to mention. They

know too much about the sciences, while I

know too little. Still, as too much knowl-

edge is often blinding and so is only a form
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of ignorance, the situation is not altogether

hopeless. Thus, while it is true that scien-

tists are likely to insist, even in the face of

the principle of thought preserving the

unity of an indivisible universe in all the

varied studies and conclusions of science,

that physics is nevertheless only physics

and chemistry only chemistry and biology

only biology and psychology only psychol-

ogy, and while also my illustrations must

all come from the field of their special

sciences and may therefore only set them

more firmly in the willful blindness of

specialism, still the principle itself, the

principle of a conserving thought, is a dis-

turbing influence which they cannot escape,

and then besides I am for the moment
forgetting and asking them to forget a

very important fact of scientific study to-

day. In these times the running together,

or merging, of different sciences, as if

through something of the nature of a chemi-

cal reaction, is a very familiar phenomenon,

and it has been taking place with such per-

sistence and confidence as actually to sug-

gest a natural affinity, each of the sciences

involved having the rich experience of dis-

covering itself in the others. This fact,

then, must make illustration at least less

difficult, since in a way that is certain to

appeal to science as no mere theory ever

can, it proves or goes far towards proving

what is to be illustrated. Moreover, specific

illustration is hardly necessary in the sphere

of the physical sciences or again in that of

the social or of the psychological sciences,

for within each one of these groups the

affinity but just now referred to has been

clearly exemplified, as in the interesting

case of physics, chemistry and mathe-

matics. Illustration, then, is needed only

for the physical in relation to the so-

cial and psychological, and to this I now
turn.

In articles already published under the

titles ' Epistemology and Physical Science

—A Fatal Parallelism,'* and 'Physical

Psychology,' f I have undertaken to show,

and I believe I have at least made a begin-

ning of showing, that the dualism of mind
and matter, which separates the physical

and psychical sciences, is logically repro-

duced, as if by a sort of projection, within

the special spheres of each. Physical psy-

chology is ^ concerned with the substitutes

or indirections for mind [for the sort of

unity, intensive instead of extensive or

qualitative instead of quantitative or vital

and spiritual instead of physical, which is

always associated with mind] that appear

in all the so-called physical sciences,' and

corresponding to physical psychology there

is a psychological or epistemological physics,

in its turn concerned with the substitutes

for quantity and matter that are present in

all the psychical sciences. The sensuous

self, for example, with the atomism that it

has always involved psychology and epis-

temology in, is only as if a projection of the

physical on the psychical. Sensationalism,

as we all know, has ever been closely asso-

ciated in history with materialism. And,

on the other side, in conservation, J in plen-

itude, in motion as relative, that is to say,

as always under a principle of uniformity

or constancy, and also as inclining to some-

thing like vibration or rotation, in which it

is an expression of rest as well as motion,

and finally, not to continue what might be

a long catalogue, in the infinity of space

and time or—as the same thing—of quan-

* See PhilosopMcal Eevietv, July, 1898.

t See Psychological Revieiv, March, 1900.

X The case of conservation, in addition to what is to

be said here and to what has been said in the two

articles referred to above, may be put in this way.

Thus is not the 'constant quantity,' not a mere

quantity, but a ratio ? As a ratio, even if finite, it is,

like all ratios, more than merely quantitative, its

constancy testifying, not to mere quantitative unity,

but to a unity that quite transcends any purely quan-

titative differences. As ratios all quantities are both

finite and infinite.



July 5, 1901.] SCIENCE. 19

tity, the physical sciences have ' doors in

their paneling ' for the silent entrance of

psychical. Do you fail to see this ? Then,

I can now only suggest, and probably

I need only to suggest, that every one of

these physical notions, either implicitly or

explicitly, is paradoxical, and the paradox,

whenever it arises, shows the thinker be-

come a traitor to his chosen standpoint, to

his accepted forms—in the case in hand, of

course, to the forms and standpoint of

physical science.* ' Moreover, such con-

ceptions as conservation and plenitude and

vibration and rotation and infinit}^ depend-

ent as so largely they are upon what is

agreeably known as the scientific imagina-

tion, are usually recognized as the physical

basis of the very possibility of science, which

I would now venture to define, not as mind's

knowledge of matter, or in general of ob-

jective reality, but as mind's knowledge of

itself in matter or in objective reality.

Science, in other words, even special science,

even objective science, is self-consciousness

;

say a very realistic self- consciousness, the

self seen through the mirror of not- self;

which, although metaphysical and almost

offensive, reminds me and perhaps others

of Burns

:

" wad some power the giftie gie us,

To see oursels as others see us !

It wad frae monie a blunder free us,

And foolish notion."

The bonnie Robert was too much of a

specialist in poetry to see that science was

the very thing he prayed for.

But now for further illustration of the

way in which thought defies specialism and
* Thus conservation as quantitative is a paradox

since the constant quantity cannot be finite and in-

finity is not a mere quantity. The plenal medium
can be material only if displaced by material things

and plenal onlj' if not material and it is used, too, as

an immobile, albeit elastic to an infinitesimal sen-

sitiveness, basis of motion. Motion itself is also rest.

And infinity, as already implied, is a quantitative

paradox, which means a ' door ' for quality, for the

intensive unity of mind.

conserves its universe I would mention sev-

eral important facts, that are certainly not

unfamiliar, as follows : Thus the social

sciences imply affinity for the physical sci-

ences, in that, besides their more special

divisions, they are constantly making ap-

peal to science in all its branches from

physics to psychology ; and the biological

sciences, in addition to their more conven-

tional forms, are becoming most hospitable

to ps5''chology, chemistry, and even to

mechanics. Again, all the different sci-

ences, however special, are wont to adopt

the same general method, as, for example,

the historical method, the consequences of

which to the cause of pure specialism may
easily be inferred. And, lastly, striking

analogies, other than that of method, are

always easily traceable among the sciences

of any particular time. Atomism in

physics is contemporary with individual-

ism—consider Democritus and the Sophists

—in politics ; a monarchical politics with

an anthropomorphic creationalistic theology

and a heliocentric astronomj' ; and a New-
tonian astronomy, which makes a law or

force instead of an individual body the real

center of the solar system, with democracy

or constitutionalism and inductive instead

of deductive logic and naturalistic theology
;

so that at no time, whatever a scientist's

interest, can he fail to have at least a

formal sympathy with other sciences.

Analogies among the sciences, so often rec-

ognized in these times, are not exactly

' doors in the paneling,' but they may be

said to make the paneled partitions all but

unsubstantial and transparent.

Specialism, then, is more formal than

real. The special science needs only to

develop to become, and to find itself, uni-

versal. The barriers with which it sur-

rounds itself gradually vanish into mere

imaginary lines, which only long usage can

possibly make seem substantial and opaque,^

so that specialism by a logic of its own or by



20 SCIENCE. [N. S. Vol. XIV. No. 340.

the logic of a thought that conserves its

universe even in the varied studies and

conclusions of the many sciences, is des-

tined to end in the unification of the sci-

ences. To say the yqyj least it is the nat-

ural fate of the special science to develop

into methods of each other.

Unification of the sciences, however,

implying as it does the decline of special-

ism and so also the decline of objectivism,

brings with it the translation of science

into life, in short the application of science,

of which, in addition to what was said be-

fore, I would now speak again, but briefly

and concisely, for the positivism of science

is still to be considered.

The decline of specialism, which we have

found to be natural to specialism, by mak-
ing the dividing partitions unreal is bound

in the first place to free the sciences from

that bondage of technique, just as, for ex-

ample, the decline of religious—or irrelig-

ious?—sectarianism, a form of specialism

certainly, is bound to free religion from the

bondage of ritual. Secondly, it must make
the distinction between self and not-self,

subject and object, man and nature, only

a formal one, formal in the way in which

the special sciences themselves are distin-

guished, since the unity of the objective

world is one and the same with the self or

subject. This we but just now saw, when
we were able to define science as not mere
knowledge of an outer world, but self- con-

sciousness, realistic self-consciousness, to

understand which only reflect further upon
the art and literature so natural to an age

of science. Art and literature are self-

consciousness. But, thirdly, whether be-

cause of the freedom from technique or be-

cause the scientist does come to discover

his own image in the clearing and quieting

waters of science, the decline of special-

ism, again like the decline of sectarianism,

brings what some are pleased to style

the liberation of the human spirit, a libera-

tion that means freedom in, not freedom

from, the natural world, and what a psychol-

ogist would call the development of knowl-

edge into will, in short the application of

science. Of course applied science must be

not special, but general, because life is gen-

eral ; not ritualistic, but spiritual, because

life is not ritualistic, making no fast dis-

tinctions between part and part or part and
whole ; and practically or even intuitively

wise or skilled, as well as confidently voli-

tional, not technically learned and esthe-

tically satisfied, because life is not learned,

but wise. Yes, the natural decline of

specialism means the unification which is

also the application of science, and, to bring

the matter home, any scientific association,

through which the sciences find each other

out is really dangerous to the cause of pure,

of objective and special science, since it can

onl}^ forerun the movement of science into

life.

But now as to positivism, at once the third

conditionaud third danger of science. It can

hardly be necessary to show that this is in-

volved alike in objectivism and in specialism.

Positivism confines knowledge to actual ex-

perience and to only a tentative confidence

in actual experience. Scientific knowledge

is positivistic, because it is obscured or

refracted by the aloofness of the scientific

point of view. Science is aloof from life

and—in its specialism—also from itself.

Then, when men who would be scientists

withdraw, as we say, from affairs, it is as if

they had put on distorting and discoloring

glasses, through which they would see the

world, the ' objective ' world. The space

and the time, for example, in which they

see things are widely different from the

space and time in which things are doing,

from the space and the time of will and

action. The difference is felt by us even

in ordinary life, but the extreme attitude of

science greatly exaggerates it. For science

space and time are quantitative, divisible,
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formal, independent of what is in them
;

for will and action they are qualitative, in-

divisible, inseparable from their content.

Again, the scientists reduce causation to

mere uniformity of coexistences or se-

quences, which is no real causation at all,

being only so much passive existence or

fatal process ; while will or action is causa-

tion, the positive interaction of things that

are, the active relation and conservation of

what was and is and will be. And, once

more, science needs elements, while will or

life is the eternal denial of elements or any-

thing like them. Says a recent writer :
*

" It is one of the greatest dangers of our time

that the naturalistic (or scientific) point of

view, which decomposes the world into

elements for the purpose of causal connec-

tion, interferes with the volitional point of

view of the real life, which can deal only

with values and not with elements." Of

the danger involved I shall speak in a

moment,! but the bondage of science to ele-

ments, to thoroughly decomposed reality,

is indubitable. And then, in addition to

the formal space and time, the empty

causality and the unreal elements, that are

peculiar to the aloofness of science from

life, there are in the special sciences the

different ' working hypotheses,' which we
found to serve the purposes of protecting

conservation against specialism, but which,

nevertheless, so long as retaining their

projected forms, make science artificial.

Science, accordingly, has no choice ; it is

condemned to positivism. Even the much-

vaunted experience of observation and ex-

periment, although our only possible source

of knowledge, can never lead to direct

knowledge of reality, can never put us face

to face with that which is. Even in science

we know appearances, not things.

* See Miinsterherg's 'Psychology and Life,' p.

267. Houghton, Mifflin & Co. 1899.

t See also Miinsterherg's ' Grundziige der Psycho-

logie' in the PsycJiological Review, May, 1901.

Bat what now is the danger ? The
writer quoted above says it is the interfer-

ence of the scientific with the volitional

point of view. With not less truth, how-

ever, it is that the two points of view will

not interfere, that both science and life will

fail to appreciate, as that writer has failed

to appreciate, the true import of their in-

congruity, and so will forever stay apart, the

one losing itself in a morbid intellectual-

ism, the other in a dead monotony of mere

existence. Whatever be true about their

incongruity, life without science is certainly

lifeless ; science without life, meaningless

—as meaningless, as empty, as the pro-

verbial Greek. We know men who lead

what we often abusivelj^ call the double

life. They have their science, perhaps

their laboratories and their books and

their own pet doctrines, and they have also

their social affiliations in business, in

politics and in religion ; and their life

seems double, because their sociology and

their business, or their political theory and

their party ties, or their biology and their

religion, simply will not mix. But is their

duplicity as real as it seems? To them, as

well as for us looking on, the opposition

needs only to grow to make all the science

meaningless and all the life dead ; certainly

a strange, ineffectual opposition ; a double

life, that can be double only in form, only

numerically and that must be tedious and

unhappy even in its peacefulness. And
what more can be said? This. Such du-

plicity, the duplicity of science and life as

never interfering, is not even possible. Of

course scientific technique, with its aloofness

and its logical constructions, and life that

in its special affairs is only conventional

and ritualistic, or say, routine in the study

or the laboratory and routine in the church

or the market place, can never conflict, but

routine is never either real science or real

life. Witness the avowed, although some-

times forgotten, positivism of technical
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science and the unrest, the bravado that is

so ill- disguised, of what some call Mife.'

Science knows that it does not know, that

it can not know, that even conscious man
has always moving within him another re-

lation to his world than that of knowledge

;

and life, as apart from knowledge, shows

that it does not live. So again I say that

the real danger of positivism, of a blind or

forgetful positivism, is that the naturalistic

or scientific point of view and the voli-

tional point of view will not interfere with

each other. Certainly within the laboratory

and the study to keep them apart, to sepa-

rate theoi^y and experiment, would be fatal

to both ; the life that we call science needs

their constant interference, and with every

one of its experiments shows that they are

not as incongruous as they seem ; but what
is the world, if not a great laboratory that

is related to the smaller as real life to the

theater, as nature to the conservatory, as

an unaided vision to the microscope ?

Agnosticism is another name for positiv-

ism. The positivist, the devotee of pure,

objective, special science, cannot but believe

in an unknowable, and this belief, in its

turn often forgotten, needs always to be

recognized as a part, a very important part,

of the scientific consciousness, for it is only

one other way in which thought conserves

its universe. Thus the unknowable,whether

seen as compensating for science's aloofness

from life or for the dreaming that special-

ism induces, is a constant safeguard against

the abuse of knowledge.

The unknowable is a negative that bears

constant witness, not to another sphere

which some mind quite different from our

own might consciously comprehend, and
which we, being intellectually outside, and
so only creatures of faith, can merely

blindly will, but to another relation than

that of mere knowledge, which we as hnoiv-

ing creatures have to reality. There is, in

short, an unknowable for the single reason

that to know is also to will. Or, again, the

unknowable is not for knowledge, but for

action.

Let us be blindly scientific, insisting on

science being onlj^ for science's sake, recog-

nizing nothing as worth while but great

learning about a Greek particle or a minute

insect or a mysterious element, and like a

dark cloud there arises and spreads over

our view the unknowable, and from this

cloud a voice comes :
'' Only the All is and

the All is One and the One is not for knowl-

edge. " But as we apply our science, break-

ing through the walls of specialism, and

liberating the will that was for the time

their not unwilling prisoner, the sky clears.

The one is not for knowledge, but for life

;

knowledge is not for knowledge, but for will,

its natural fulfillment. " The end of man is

action, not thought, though it were the

noblest."

Alfred H. Lloyd.

TRUMAN EENBY SAFFORD.

A long, active, busy life, devoted with-

out reserve to teaching, to research, to cares

of family—such a life of science as that

which closed on June 12, in Newark,

cannot receive adequate appreciation in

the brief space available here. But the

friendship of years crowding one upon an-

other will not let pass in silence the death

of Truman Henry Safford. A few words

of personal sorrow demand immediate ex-

pression ; leaving a more complete sum-

mary of his life's tribute to astronomy to

await dignified publication in the annals

of those learned societies of which he was

a distinguished member.

The friendship of years is no light thing.

It was in the latter part of 1884 that Saf-

ford paid his first visit to the modest ob-

servatory of Columbia College, then situ-

ated in 49th Street, N. Y, He found there

a stripling engaged in testing a level. The



July 5, 1901.] SCIENCE. 23

youngster noticed a kindly face appearing

in the doorway ; conversation began about

the level—and from that day on, no year

has passed without the interchange of

friendl}^ visits between SafFord and the

writer of these words. Often and often

have we sat far into the night in his

' den ' at Williamstown, our talk always

of astronomy and its masters. And well

he knew the masters, ever recommending

and emphasizing that they be studied at •

first-hand, not through editorially emascu-

lated translations and editions. Gauss

was an especial favorite ; for Saiford was

first of all a teacher, and believed that

mathematical instruction should always

include concrete examples, especially nu-

merical ones. The ' Theoria Motus,' with its

endless ramifications of trigonometrical ap-

plications and its orbit computations, was

beloved by him both for personal reading

and as a text for his students. Bessel's

works, even those less frequently read,

like the ' Tabulse Regiomontanse,' he had at

his fingers' ends. Text-books attracted

him less. He did not use Chauvenet's as-

tronomj^ that vade mecum of the younger

generation ; it is doubtful if he owned a

copy.

Indeed, a rich fund of anecdote might be

collected to illustrate Saflford's lovable

quaintness of character. One of the cher-

ished dreams of his life was his plan of an

extended visit to Europe, its astronomers,

observatories and places of historic or scenic

interest. Circumstances always prevented

this voyage
;

yet, though he was never

abroad, he possessed a most intimate ac-

quaintance with foreign countries. Few
Londoners could equal his knowledge of

the geography of their city. The intermi-

nable intricacies of its streets he had studied

from maps until, as his friends said, he

could have found his way anywhere with-

out a guide. ' Bradshaw,' the incompre-

hensible British railway time-table, was an

unsealed book to him. A copy was always

close at hand in his library at Williams-

town, and he was never tired of extracting

from it new and difficult railway problems

with their solutions, to the huge amusement
of his family and friends.

This ungratified longing for foreign travel

showed itself in still another amusing way.

On the occasions of his visits to New York,

he would often go to parts of the city fre-

quented by foreigners, and afteivwards en-

tertain his friends with odd experiences,

especially in the foreign restaurants. On
one occasion, in the year of the Chicago

Exposition, it fell to Saflford to act for a day

as cicerone in New York to two distin-

guished Englishmen, one a professor, the

other an admiral. All three returned from

their day delighted ; it had been passed at

an island much liked by excursionists.

Here Saflford had discovered, to his great

glee, a place called Klein Deutschland, and

could imagine himself for the moment in

Germany. Afterwards, it always gave him

indescribable enjoyment to talk of this trip,

and especially how acquaintance had been

made with a man who insisted on explain-

ing the men-of-war lying in the Brooklyn

Navy Yard, and was even led on to go a

little into astronomy. Neither the two

professors nor the admiral made known to

their informant that they had even so much
as heard of stars or ships before. Saflford

had an inexhaustible love for the humorous

and the quaint ; to those who knew how to

understand him, he could be most enter-

taining. He was passionately fond of

music, and could appreciate the best.

But we must not give too much space to

those characteristics which attracted his

friends so strongly, to the neglect of that

which the world of science owes him.

Born January 6, 1836, at Royalton, Vt., he

showed already in his earl^' boyhood the

extraordinary arithmetical powers which

distinguished him through life ; for he could
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at all times multiply mentally very large

numbers, knew oflf-hand the multiplication

table to 1,000, and most of the logarithmic

tables to three figures. At fourteen he is

said to have calculated a cometary orbit,

and he graduated from Harvard at eight-

een. For some years he was observer at

that university under Bond, and for a short

time was acting director. In 1865 he took

charge of the Chicago Observatory, where

he began as his serious work the observa-

tion of one of the Astronomische Gesellschaft

zones. But his work was cut short and

his position lost through the great Chicago

fire. He then entered Wheeler's astro-

nomical survey in the far West, and worked
during several years for the government

scientific bureaus of Washington. It was
not until 1876 that he finally settled down
for life as professor of astronomy in Wil-

liams College, Williamstown, Mass.

Here was done his principal work, which

related especially to star positions and star

catalogues. He made an elaborate discus-

sion of all existing observations of the stars

most suitable for determining geographical

latitudes in the United States. This re-

sulted in a catalogue of 2018 stars, which

was published by the Engineer's Depart-

ment, U. S. Army. Later, he made a sim-

ilar catalogue of 612 stars, and upon it has

been based the new boundary between the

United States and Mexico. This was pub-

lished in the report of the Mexican Bound-
ary Commission, Washington, 1898. Saf-

ford built at Williamstown a meridian

observatory which is a model of its class.

In it he installed a Repsold circle, with

which he made extensive observations of

the close polar stars. He liked these stars

.especially, and the unusually lengthy nu-

merical calculations connected with them
did not frighten him. He needed no ob-

serving list, as his memory never failed to

give him the instrumental setting for each

of his beloved polars in every possible posi-

tion of his instrument. These polar obser-

vations were collected and published by him
in the ' Williams College Catalogue of North

Polar Stars.'

But all this work belongs to a class im-

portant to pure science, though compara-

tively uninteresting to the general public;

for Salford possessed especially that kind

of devotion which can give generously to

science without hope of public notice.

More striking, perhaps, was his confident

prediction in 1861 of the minute unseen

companion of the bright star Sirius. Bas-

ing laborious calculations on the tiny ir-

regularities in existing observations, he

was able to show just where the little comes

must be. And there it was found in Janu-

ary, 1862, by Alvan Clark, ofCambridgeport,

Mass., while he was testing the 18-inch

glass now mounted at Evanston, 111.

Safford was a frequent contributor to as-

tronomical and educational publications,

and a member of many learned bodies.

The Royal Astronomical Society, of Lon-

don, honored him with an election as asso-

ciate in 1866, when he was but thirty years

of age. Great as were his abilities in as-

tronomy, he was yet at his best as a

teacher. Those who came under his in-

fluence at Williamstown can bear witness

to this ; his ablest pupils profited most

from his stored learning, and some from

among them are laboring for astronomy to-

day. He was a loving and dearly loved

husband and father. To him were granted

these priceless blessings : a devoted wife,

a united family, a few time- tested friends^

A man of genuine piety, the conflict of

science and religion had no terrors for him.

He knew that no such conflict exists ; that

the foundations of belief rest not upon

ponderous tomes of logic, but on simple

faith. Such faith he had, as of a little

child ; and, like a child asleep, so shall

God's acre rest him.

Hakold Jacoby.
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SCIENTIFIC BOOKS.
A Synopsis of the Mammals of North America and

the Adjacent Seas. By Daniel Gikaud El-

liot. Publications of the Field Columbiau

Museum, Zoological Series, Vol, II. Chicago,

Field Columbian Museum ; New York City,

F. P. Harper ; London, R. H. Porter
;
Berlin,

R. FriedlJinder & Son ; Paris, J. B. Bailliere

& Son. March, 1901. Pp. xv + 471. Pis.

XLIX. Text figs. 94. Price, $3.00.

Until the appearance of Mr. Elliot's synopsis,

no general work on the mammals of North

America had been written since 1857, the date

of publication by Baird of the eighth volume

of the Pacific Railroad Survey reports. The

need for a work of this kind may be appreciated

from the fact that the number of mammals
known to inhabit America north of Mexico has

increased, during the past forty-four years, from

about 300 to over 1,000.

" This Synopsis," the author writes, " is an

attempt to bring together all the forms of North

American * mammals that have been described,

and which are generally considered as entitled

to some kind of recognition. * * * The present

time cannot be supposed as opportune for a final

and satisfactory revision of the various groups

* * *. That must be the work of some future

Mammalogist, who can bring to the task not

only a thoroughly unprejudiced mind, but who
may have acquired a more intimate acquaint-

ance with the quadrupeds of those sections of

our country, as yet little known, and whose

knowledge of geographical distribution of mam-
mals, the extent of the individual variation of

crania, the relationships that apparently dif-

ferent forms have for each other, and the

changes in color assumed by the pelage through-

out the year, and in some cases adopted by the

sexes, has been gained from extensive series of

specimens, much greater and more complete

than those possessed by any naturalist at the

present day. * * * This Synopsis, therefore, may
only be regarded as a starting-point upon which

such a final list may be founded, and does not

purport to indicate how many species of mam-
mals there are in North America, but merely to

* Or, more correctly, species inhabiting the United

States and Canada, since those confined to other parts

of the continent are omitted.

show how many forms are given some kind of

distinctive rank at the present time * * *." Ob-

viously the work is intended as a reflection of

current opinion, and not as a critical treatment

of the subject. Therefore it will be necessary,

in order to appreciate the book, to gain some
understanding of the tendencies of the more

recent work on North American mammals, and

also of Mr. Elliot's attitude toward the con-

clusions that he wishes to summarize.

The object of systematic biology was defined

by Cope as the accurate statement of the re-

sults of organic evolution. Convenience in

naming and labeling individual specimens is no

longer to be regarded as of more than secondary

importance. During the past fifteen years, the

period of greatest activity in the study of North

American mammals, series of specimens aggre-

gating manj^ thousands of individuals have

been collected with the special object of show-

ing the results attained by the process of evo-

lution at the present time. These results,

though, not yet thoroughly understood, have

been found much more complex than had been

supposed. Species and subspecies, to use for

the present these obsolete terms in the absence

of the single word needed to i-eplace them, are

not invariably separated from their allies by

characters easy to describe. They are inter-

related with every degree of intricacy, and

it is through the study of the moi-e closely

allied forms that the most significant facts are

to be discovered. Sharply defined species have

lost their history and with it their chief interest.

No systematic work, therefore, is more impor-

tant than the record of minute differences
;
and

such difficulties as are met arise from the na-

ture of the results which the process of evolu-

tion has reached, and from the inadequacy of

language to express all that can be detected

by the eye. That these difficulties are not

averted when ignored is the standpoint of those

with whose work Mr, Elliot deals. His atti-

tude toward it may be learned from the second

paragraph of the preface :

" It is very manifest to many Naturalists that

too many forms have been given distinctive

rank, and without doubt a considerable num-

ber of the so-called species and subspecies con-

tained in this volume will eventually swell the
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list of synonyms, already sufficiently formid-

able. In late years there has been an evi-

dent inclination among some Mammalogists

to unduly magnify, as it would seem, trivial

dissimilarities observed among their specimens,

and thus greatly increase the number of slightly

differentiated individuals elevated to a separate

rank, at the risk of reducing the science to one

founded on labels and localities, instead of dis-

tinctive and prominent characters, and thus a

knowledge of the place where an example was
obtained becomes at times of more importance

for its identification than are the differences that

may separate it from its allies. The lack of re-

semblances often observed among crania is fre-

quently but the individual variations of a type,

and taking these for characters upon which to

establish a new species is apt to lead to error,

and in not a few instances too much reliance

has been placed on such slight differences. The
same may be said of shades of color, and not a

few names in this Synopsis have been given to

specimens so closely alike, that one author, in

speaking of his key, which was intended to be

the means for distinguishing the species, has

been obliged to say : It will be necessary to

have both skins and skulls in hand, and even

then it ivill be impossible to identify some of the

forms without actual comparison ivith their nearest

allies. The scientific value of such species (?)

can only be very questionable at the best, and the

elevation to a separate distinctive rank of such

intimately related creatures cannot be consid-

ered as helpful or beneficial to Mammalogical
Science. It can be safely asserted that there is

hardly a genus of North American Mammals
that does not contain too many named forms,

and that the science would be benefited if a

considerable number were relegated to their

proper place among the synonyms."
No more would be required to show that the

author is not in sympathy with the tendency
toward minute accuracy characteristic of the

work of to-day ; but this hostile attitude is so

insistently brought before the reader that one
more allusion to it may be made. At the end
of the account of the prairie wolves, rendered
exceedingly obscure by the omission of details

concerning skulls and teeth (pp. 801-303) occurs

the following footnote: "It is difficult to dis-

tinguish these varieties of the coyote by any
description, and still more so by the skins or

skulls."

It is to be regretted that an author who is

admittedly unable to present his own views

throughout, and who is so obviously at variance

with the opinions of others, should not have
been content with bringing together as imper-

sonally as possible the multitudinous scattered

papers that now make the literature of the

subject a maze. In the work as it stands, per-

sonal opinion, confessedly defective, and com-
pilation, often not free from bias, are so blended

that neither is convincing ; and considerable

knowledge on the part of the reader is required

to avoid misunderstanding.

The book is well printed, though on glazed

paper that is probably ill adapted to withstand

constant use. This, however, was rendered

necessary by the profuse half-tone figures with

which the text is illustrated. Throughout the

work a tendency to abbreviation is manifested,

which, while it may have curtailed the length

of the volume by a few dozen pages, has not in-

creased the usefulness of the book. The time

saved to author and printer by the use of such

references as Schleg. Abte. Geb., or S. S. S. does

not compensate the reader for that lost in search

for the meaning so effectually concealed. Prob-

ably the feature of the work which will most

forcibly impress those by whom it is most needed,
and that which may be said to be its great

defect, is the absence of keys. Of these there are

none, either to species, genera or higher groups.

The diagnoses of the 10 orders, 34 families, 115

genera and 998 species and subspecies occupy-

about one-third of a page each. In those rela-

ting to species and subspecies there is a notice-

able lack of detail concerning skulls and teeth
;

while the characters given are often compiled in

such a manner as to be misleading. The classifi-

cation is essentially that of Trouessart, with the

order reversed to begin with the marsupials.

Species and subspecies are arranged in accord-

ance with their supposed affinities, and, as

might have been anticipated, the result is

frequently less satisfactory than a purely al-

phabetic sequence would have been. No allu-

sion is made to habits or life histories, and no
English names are used except in the table



July 5, 1901.] SCIENCE. 27

of contents. The technical nomenclature de-

parts little from accepted usage, though it may
be noted that the name Cabassous McMurtrie,

1831, is substituted for Tatu Blumenbach, 1799,

Manatus Storr, 1780, for Trichechiis Linnseus,

1758 (as applied to the manatee), and Dlcotyles

Cuvier, 1817, for Tayassu Fischer, 1814. The
name Trichechus, though based on the manatee

alone, is applied to the walrus. Aplodontia is

altered to Haplodontia to conform with rules ir-

relevant to nomenclature, but Beithrodontomys,

Cynomyonax, tridecemlineatus and doubtless many
others, which on the same ground might be

changed, are left in their correct original form.

A single new name is proposed, Balsenoptera

velifera copei (page 13). As if to compensate

for the brevity of the text, the book is illustrated

with a profuseness hitherto unknown in similar

works. The plates and text figures contain

half-tone reproductions of photographs of the

skull and teeth of at least one representative of

nearly every genus and subgenus. The stand-

ard of excellence of these figures is very high,

and no equally successful application of photog-

raphy to zoological illustration on so extensive

a scale has hitherto been made.

Gerjbit S. Miller, Jr.

the maryland eocene book.

Those who have had to deal with official

geologic surveys know how frequently it is

argued that publications of a character so

purely scientific as paleontology appeal to a very

limited audience, too limited, it is often urged,

to justify the expenditure necessary for their

proper production. The counter-argument,

however, gets at the facts. Toward the close

of the Second Geological Survey of Pennsyl-

vania, after a cloud of volumes upon tectonics,

economics and devitalized stratigraphy had been

issued, Dr. Lesley prepared a 'Dictionary of Fos-

sils,' profusely illustrated, suffused with impor-

tant facts, amusing fancies and pages of errata,

but a work of great usefulness. The demand
created by the appearance of this book was so

much greater than the supply that the edition

was gone while its reportorial predecessors

were resting on the shelves waiting for inquir-

ers. In New York, Ohio and Illinois the ex-

perience has been very much the same.

'Maryland Geological Survey: Eocene' is

the title of the first of a series of monographs

upon the historical geology of Maryland, that is

to say, its stratigraphy and fossils, in other

words its paleontology. It seems eminently

appropriate that the Eocene is chosen as the

subject for the initial volume of this series in

view of Professor Clark's exhaustive acquaint-

ance with this formation. The state geologist,

though takiug a leading part in the composi-

tion and execution of the work has brought

into cooperation with himself a number of ex-

perts in various special lines of research. Thus
the leading chapter on Eocene stratigraphy

and sequence, ' The Eocene Deposits of Mary-

land,' is by W. B. Clark and G. C. Martin.

Under the part assigned to descriptive paleon-

tology the chapters are as follows : Reptilia,

by Case ; Pisces, by Eastman ; Arthropoda, and
Bryozoa, by Ulrich ; Mollusca, Brachiopoda and
Echinodermata, by Clark and Martin

; CcBlent-

erata, by Vaughan ; Protozoa, by Bagg, and
Plant^e, by Hollick. Ten plates of maps and
half-tones illustrate the first part of the work,

and fifty-four process plates, largely of McCon-
nell's fine pen-and-ink drawings, are devoted

to the fossils. Like the other volumes of Pro-

fessor Clark's survey this is exquisitely con-

structed on finished lines and commends itself

to lovers of well-made books, who will all pray

that the supercalendered wood-paper used

for the plates may last until the world has

no further need of the facts registered upon

them.

It is an admirable achievement, bringing to-

gether in one place all that is now known of the

Eocene stratigraphy and fauna in an important

political division, and long after the present

quarry workings, coal mines and clay pits of

Maryland shall have been exhausted and aban-

doned, and all the economic products of the

State shall have been converted into cash, the

facts here brought together will endure, with a

never-lessening value to the sum of human
knowledge. The book will receive a welcome

from paleontologists and merits the cordial ap-

preciation of the citizens and students of the

State for whom it has been specially pre-

pared.

John M. Clarke.
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SOCIETIES AND ACADEMIES.

ZOOLOGICAL CLUB, UNIVERSITY OF CHICAGO,

WINTER QUARTER, 1901.

II.

At the meeting of February 6 the pro-

gram consisted of a paper by Mr. C. M. Child,

entitled ' Regulation in Stenostomum. '

This paper dealt chiefly with some of the

phenomena of regulation following the cutting

of an asexual chain of Stenostomum-zooxds at

various points. Some of the more important

points are as follows :

The changes which occur after cutting a chain

of Stenostomum- zoo'ids differ greatly according

to the position of the cut with respect to the

zones of fission and according to the stage of

development of the latter.

Pieces above a certain relative size, cut

within the limits of a single zooid, regenerate

the anterior and posterior ends without the

formation of a distinct bud of new tissue, al-

though prolifei-ation occurs at the cut surfaces.

A very rapid change of form occurs, the piece

becoming longer and more slender and acquir-

ing the ' normal ' form of a Stenostomum indi-

vidual. The time required for the completion

of the regulation varies with the temperature,

but is in all cases very short. At a tempera-

ture of 75° F. it is only three or four days.

If the piece consists of parts of two or more

zooids, i. e., if it contains one or more zones of

fission, the processes of regulation are more

complex. In pieces consisting of the posterior

portion of one zooid and the anterior portion of

the succeeding zooid the changes depend upon

the stage of development of the organs about

the zone of fission. If the zone of fission be at

a very early stage it may disappear entirely,

the whole piece becoming a single individual

with head and tail at the two ends. In this

case the part which was destined to become the

posterior half of an individual becomes, in con-

sequence of its separation from the chain, the

anterior half, while the portion behind the zone

of fission, which was destined to become the

anterior half of an individual, now becomes the

posterior half.

If the zone of fission is older, i. e., if the new
brain behind it is well established, all that por-

tion of the piece which lies in front of the zones

of fission is absoi'bed by the part posterior to it,

i. e. , the part which possesses the brain. This

occurs even though the anterior piece is much
the larger. As the anterior piece is absorbed

it is reduced in size, and the zone of fission and

the brain appear to migrate in the anterior di-

rection until finally they reach the anterior

end of the whole piece, i. e. , until the anterior

part is completely absorbed. In a recent paper

(Proc. Cal. Acad, of Sciences, Ser. III., Zoology,

Vol. I., No. 6, 1901) Ritter and Congdon have

asserted that the brain actually does migrate in

pieces of this kind. This seems to be an error

of interpretation. Continuous observation of

the pieces shows that the facts are as stated

above. Indeed, the migration of the intestine

out of the anterior piece can be observed.

If the zone of fission has reached a late stage

of development, so that the brain of the pos-

terior zooid is well formed and the pieces are

more nearly ready to separate, little or no ab-

sorption of the anterior piece occurs and the

two pieces separate as they would under normal

conditions, the anterior pieces developing a

new head and the posterior piece a new tail at

the respective cut surfaces.

The absorption, when it occurs, is always in

the posterior dii-ection, i. e., the part deprived

of a brain is absorbed by the part which still

retains the brain. The actual disappearance of

the zone of fission occurs only in the early

stage when the brain posterior to it is not de-

veloped or is at a very early stage of develop-

ment. In general the results depend upon the

presence or absence, or the relative develop-

ment, of the brains in the parts of zooids which

make up the pieces.

In sexual individuals of Stenostomum asexual

multiplication ceases, though the single individ-

ual may attain a length as great as a chain of

eight or more sexual zooids. The power of

regeneration in sexual individuals is not as

great as in the asexual chains. The energy of

the body appears to be directed in large part

toward the elaboration of the sexual products,

the consequence of this condition being the

cessation of asexual multiplication and the re-

duction of the power of regeneration.

The session of the Club held on February
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20 was devoted to an accouat by Mr..E. H.

Harper of 'Regeneration in Nais lacustris.^

The paper comprised the results of experiments

on both sexual and asexual individuals of this

species. The following is a brief abstract

:

In the asexual forms where from one to

five anterior segments are removed the same

number is regenerated as was cut off. In this

region in the sexual forms the head segment

alone is regenerated, or frequently the surface

heals over without regenerating.

When more than five segments are removed

in the asexual forms a pharyngeal region of

five segments is regenerated. In the sexual

animals the process is much slower and in an

advanced sexual stage a dwarfed region of five

very short segments is produced. The clitellum

and sexual organs may be regenerated. This

has been seen to occur after a considerable

time.

So far as could be determined mutilation

never causes the disappearance of the sexual

organs, but the formation of a regenerating

region will under certain conditions inhibit the

process of asexual multiplication and cause the

disappearance of the zone of fission. This

effect may be produced by a cut anterior to the

zone of fission, less often by a cut posterior to

it, and occurs only when the zone is embryonic.

The zone is also more likely to disappear if the

cut is near to it. The band of transparent

embryonic tissue redifferentiates and the energy

of growth is transferred to the regenerating

region.

In the asexual individuals the power of

regeneration is less in the anterior specialized^

region and also in the posterior budding region

than in the middle of the body. Short pos-

terior pieces may live a considerable time, but

do not regenerate. Anterior pieces of eight or

nine segments may survive a short time with-

out regenerating, but pieces of the same length

from the middle of the body regenerate

freely.

Internal conditions favorable to prolifer-

ation, such as the exposure of cut surfaces of

intestine and blood vessels, are present in

nearly all possible experiments. But if a cor-

ner of the head segment be removed, including

the prostomium, without injuring the pharynx,

the ectoderm will close over the surface and

regeneration will not take place. In the sexual

forma failure to regenerate may occur when the

pharynx is cut through. Here the tendency

to proliferate is slight and it may be that the

epithelium differentiates completely over the

cut surface before any appreciable amount of

regeneration has occurred. And it is probable

that after the epithelium is formed there is no

further tendency to regenei'ate.

Growth takes place at right angles to a cut

surface ; and if the cut is oblique the bud will

grow out at an angle to the axis of the bod5\

Straightening is effected after the j)enetration

of the lumen of the intestine into the region

under the influence of its peristaltic mo-

tions.

Many of the internal iihenomena of regen-

eration may be observed in the living animal

on account of the transparency of the body

wall. Migration of pigmented cells from the

intestine toward a regenerating region can be

seen. If a corner of the head segment be cut

off, including one eye, the pigmented portion of

the other eye is usually fragmented and pig-

ment migrates in various directions.

It has been stated that the regenerative

power of these animals varies with the season

of the year, being less in autumn and winter.

No evidence of this has been observed, but the

evidence points rather, as we have seen, to an

inverse correlation between regenerative power

and sexual activity. Budding, i. «., asexual,

individuals regenerate freely and completely in

December. The sexual forms ai-e found from

October to December.

The program for the meeting of March 6

consisted of two papers, ' The Excretory Sys-

tem of the Bryozoa,' by Miss A. W. Wilcox,

and ' Montgomery on the Spermatogenesis of

Peripatojjsis,^ bj?^ Mr, E. R. Downing.

Miss Wilcox reviewed the literature upon

the excretory organs of the Bryozoa and gave

the results of some work of her own on the

Phylactolaemata. Her paper will appear in full

elsewhere.

Mr. Downing' s paper consisted of a review

and discussion of Montgomery's recent study

of the spermatogenesis of Pei-ipatopsis.

C. M. Child.
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THE NEW YORK SECTION OF THE AMERICAN
CHEMICAL SOCIETY".

The last meeting of the season of tlie New
York Section of the American Chemical Society

was held on Friday evening, June 7, at the

Chemists' Club, 108 West 55th Street. Dr.

Charles A. Doremus occupied the chair.

The chairman delivered his annual address

on ' The Development of an American School

of Chemistry,' in which he urged the advance-

ment of chemical engineering by the develop-

ment of originality and the assumption of

greater responsibilities by chemists.

The secretary's report showed a net gain in

membership of sixty during the year, and that

twenty-nine papers had been read at the nine

meetings which were held.

The election of officers for 1901-1902 re-

sulted as follows

:

Chairman—Professor Marston T. Bogert (Co-

lumbia University).

Vice-chairman—Durand Woodman (127 Pearl

Street, N. Y.).

Secretary-treasurer—Professor J. A. Mathews
(Columbia University).

Executive Committee—P. C. McUhiney (Co-

lumbia), Professor E. H. Miller (Columbia), T.

C. Stearns (Jersey City).

Delegates to the Scientific Alliance: Wm,
McMurtrie, Professor Marston T. Bogert, H. C.

Sherman (Columbia University).

Papers were read as follows :

M. T. Bogert and L. Boroschek— ' Some Ex-
periments with the Mono-nitro-orthophthalic

Acids.'

H. C. Sherman, J. L. Danziger, L. Kohn-
stamm—'On the Maumene Tests for Oils.'

E. F. Kern— ' On the Separation and Deter-

mination of Uranium.'

The paper on the ' Maumene Test for Oils

'

was a brief account of the principal results ob-

tained in a series of experiments on several

varieties of oils, with different modifications of

the Maumene test. The common practice of

diluting oils with petroleum to prevent too vio-

lent a reaction was found to give unsatisfactory

results, the figures obtained from such mixtures

being too high
; as was also the case when the

oil was dissolved in an equal weight of carbon

bisulphide or chloroform. The necessity of

taking account of the specific heats of the oils

and diluents was noted. In order to avoid the

necessity of diluting the oil and the resulting

uncertainty in the interpretation of results, the

use of a weaker acid was proposed. Sulphuric

acid of about 87 per cent, can be added directly

to all the common oils and the test can be car-

ried out in exactly the same way for the drying

as for the non-drying oils. Even when calcu-

lated as ' specific temperature reaction ' the

results are somewhat influenced by the strength

of the acid used, higher figures being obtained

with the more concentrated acids. It was,

therefore, recommended that the test be always

made with acid of such strength as will give

with water a rise of 33° to 34° C.

It was announced that the courtesies of the

society had been extended to Professor Van't

Hoff, and a motion was made and unanimously

carried authorizing the chairman and executive

committee to take such measures and make
such preparations as might be required for

entertaining Professor Van't Hoff.

The meeting then adjourned until October.

DuRAND Woodman,
Secretary.

DI8CVSSI0N AND CORRESPONDENCE.

EBBINGHAUS'S THEORY OF COLOR-VISION.

In proposing his specialization of Hering's

theory of color-vision, Ebbiughaus had for an

object to give it a basis in fact by showing a

connection between the kind of light which

must be absorbed by the colored substances in

the retina and the subjection distribution of

color throughout the spectrum as revealed by

color-equations—especially those of the par-

tially color-blind. The connection was a very

forced one from the beginning : the visual yel-

low could stand very well as the absorbent of

the light necessary to the production of the

sensation blue, but the visual purple ought to

have been blue in color to fulfill its function of

absorbent of the light that causes the sensation

yelloiv, while in reality, it is not even purple (in

the English sense of the word), but magenta

;

and the existence of a visual green and a visual

red was purely hypothetical. Thus of the

four colored absorbent substances to which so
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fundamental a role was assigned, two (the red

and the green) did not exist at all so far as

known, and one existed only in a wholly erro-

neous color, and, moreover, in the fovea where

vision is most acute, not even the visual yel-

low, the sole carrier of so large an assumption,

has ever, by the most careful methods, been

detected ; it would seem to be far simpler to

suppose that the objective color of the absorb-

ent medium has nothing to do with the case.

The proof which was furnished by Konig

immediately after the Ebbinghaus theory was

proposed that the absorption of the visual

purple is exactly what is needed to account for

that increment in vision which is gradually ac-

quired upon the oncoming of darkness, ren-

dered the theory, of course, far more untenable

still, and in fact Professor Ebbinghaus himself

seems to be no longer inclined to insist upon it.

He says {Grundzilge cler Psychologie, I., 261,

262): " Ich habe vor einiger Zeit einen Ver-

such in dieser Hiusicht gemacht und darauf

hingewiesen, dass zwischen der Art, wie die

Farbenblinden Gelb und Blau im Spectrum

verteilt sehen, und der Lichtabsorption des

Sehpurpurs und des Sehgelb (nach der Unter-

suchungen Kiihnes) eine aufFelleude Aehn-

lichkeit bestehe. Da nun oflfenbar die Be-

wusstseinswirkung der optischen Eeize durch

eine den Eindriicken entsprechende Absorption

der verschiedeuen Lichtstrahlenvermittelt wer-

den muss, so nahm ich an, dass eben in dem
Sehpurpur die Heringsche Blaugelbsubstanz zu

erblicken sei.

"Ich sehe jedoch davon ab, die an diesen

Ausgangspunkt angeschlossenen und zum Teil

davon gang unabhangigen Gedanken hier zu

wiederholeu, well sich bei genauerer Unter-

suchung des Sehpurpurs durch A. Konig meine

ihn betreflfende Annahme nur teilweisebestatigt

fand. Das Sehgelb allerdings zeigte in dem ein-

zigen Falle, in dem es erhalten werden konnte,

eine mit der Blauempfindung der Fai'ben-

blinden annahernd iibereinstimnende Lichtab-

sorption. Die Lichtabsorption des Sehpurpurs

selbst dagegen entsprach vielmehr der Ver-

teilung der Helligkeiten in dem Dunkelspectrum

des normalen Anges, d. h. also auch in dem
Spectrum der total Farbeublinden."

To refrain from reproducing the theory in

its author's own text-book of psychology is

probably to be regarded as tantamount to with-

drawing it.

C. L. Franklin.

SHORTER ARTICLES.

NOVA PERSEI, No. 2.

An examination of the Draper photographs

of the spectra of Nova Persei, No. 2, by Mrs.

Fleming, shows that, like other novae, it has

been gradually changing into a gaseous nebula.

The resemblance to the nebula N. G. C. 3918 is

now so close that in a photograph taken on

June 19, 1901, no marked difference was noted,

except that the nebular line, 5007, is about eight

times as bright as H« in the nebula, and only

equal to it in the nova. Tlie lines 3869, 3970

(H;/), 4102 (HJ), 4341 (H7), 4688, 4862 (H,/3),

4950, and 5007, are common to both and, ex-

cept the last, have nearly the same relative

intensities. Four bright lines between H7 and

H/3 appear faintly in the nova and are not pres-

ent in the nebula, while one, 4364, is seen in the

nebula but not in the nova, perhaps owing to

the proximity of H7.

Edward C. Pickering.

Harvard College Observatory,

Cambridge, Mass., June 25, 1901.

LIME AND MAC4NESIA IN PLANT PRODUCTION.

Since 1899, the writer, with Dr. O. Loew, of

the Division of Vegetable Physiology and Pa-

thology of the U. S. Department of Agriculture,

has been carrying on a series of experiments

on the relation of lime to magnesia in the

growth of plants. Some very interesting re-

sults have been attained which are to be pub-

lished in a Bulletin of the Division to be issued

at an early date. It may be of interest to here

set forth a few of those results.

It is well known that magnesium salts form

some of the more noxious alkali soils of the

arid regions. In other sections it has been no-

ticed that the soils well fertilized, especially

with certain crude potash salts, after a time fail

to respond to the fertilizers applied and either

become sterile or their j)roductive capacity

is greatly reduced. This is apparently due to

the accumulation of magnesia in the soil, it

being present in some potash salts to a great
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extent. One examined by the writer contained

9.37 per cent, of this element.

In our experiments in water, sand and soil

cultures covering a great many trials we found

that magnesia in a soluble form in very small

amounts was, in the absence of lime, very toxic

to plants. By the addition of lime in a soluble

form in amount eqtial to or in slight excess of

the magnesia the poisonous effect of the latter

was eliminated. The plant was even -enabled

to withstand any bad effects from a greatly in-

creased amount of magnesia, provided^the lime

was also increased in an equal or greater de-

gree.

While the addition of other salts to the mag-

nesia in the culture solutions variously affected

the toxicity, in no case as far as tested did it

have any degree of action comparable with that

of the lime salts.

In sand cultures in which the lime and mag-
nesium salts were applied as nitrates the plants

made the better growth where the lime was
slightly in excess of the magnesia. With lime

greatly in excess there was apparently a star-

vation of the plant, it making a straggling

growth for awhile. With the magnesium in

excess the plant soon succumbed, and in mod-
erate excess made a slow and unwholesome
growth.

In soil cultures in which magnesium carbon-

ate had been added, calcium carbonate was
not efficient in overcoming the noxious influ-

ence of the magnesia. This was undoubtedly

due to the less solubility of the calcium carbo-

nate in comparison with the magnesium carbo-

nate. By the addition of calcium sulphate the

toxicity of the'Jmagnesia was readily overcome.

In the practical application of lime for its

physiological effect the process could be more
intelligently carried on where the amount of

soluble magnesia and lime already present,

i. e., the portion immediately available to

plants, is known. However, the danger lies

in under- rather than in over-liming. In a soil

containing CaO 0.144 per cent, and MgO 0.144

per cent, soluble in 1.115 per cent, of hydro-

chloric acid the addition of 0.8 per cent, of

gypsum, and again of 0.8 per cent, of gypsum
and 0.2 per cent, of magnesium carbonate, pro-

duced plants similar to those in the natural

soil. With the addition of gypsum 0.2 per

cent, and magnesium carbonate 0.68 per cent,

the plants made a very slow and spindling

growth, too much so for profitable crops.

In liming soils for the physiological effect the

sulphate is, among the more soluble forms, the

best available. Where a large amount is to be

added on account of a high magnesia content of

the soil it is better to add small portions yearly,

as has been pointed out. However, the proc-

ess should be repeated until the lime content of

the soil is made to equal the total magnesia

content.

As stated by Wheeler in his work on Rhode
Island soils, calcium carbonate is the best form

of lime for overcoming an acid reaction. In

applying it for this or any other purpose care

should be taken that magnesian limestone be

not used unless the soil is also deficient in

magnesia. Again in the continued application

of crude potash salts the lime and magnesian

content of the soil should be known. In case

there is a deficiencj' of lime in the soil the addi-

tion of gypsum should also be made in some ex-

cess of the magnesia contained in the fertil-

izers.

D. W. May.
U. S. Depaetment of

Agriculture.

QUOTATIONS.

INDUSTRY AND RESEARCH.

Lord George Hamilton has written to Sir

Alfi-ed Hickman, M.P., ex-president of the

British Iron Trade Association, explaining why
certain contracts were placed by Indian railway

companies with American firms. In the course

of his remarks he says : "You seem to think

that orders have only gone abroad because

those who gave them did not understand their

business. I wish that it were so. The compe-

tition we have to face is founded on something

much more formidable and substantial. Chem-

ical research, concentration of capital, thorough

technical education, improved industrial organi-

zation have made in recent years greater ad-

vance in America than here ; it is with the prod-

uct of these combinations and not with the

assumed stupidity of Indian officials that the

British engineer has to contend." Sir Alfred
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Hickman replies in a long letter, wliicli ap-

peared in the Times, but his remarks re-

fer more to alleged imperfections in American

work and the value of protection than to the

cause of competition. He asks what evidence

exists of 'superior chemical research, technical

education, etc.,' and says, "I deny the 'chem-

ical research'" mentioned by Lord George

Hamilton. Apparently Sir Alfred Hickman
attaches no importance to such reports as those

prepared for the University of Birmingham and

the Manchester Technical Education Com-

mittee as to the position of technical education

in the United States ; and he can scarcely be

familiar with American scientific and technical

publications or he would not ' deny the chem-

ical research ' with so free a mind. It seems

pretty clear, however, that the India Office

official who wrote Lord George Hamilton's

letter to Sir Alfred Hickman was not the one

who expressed views about the chemistry at

Coopers Hill and aided the efforts which have

strangled the technical education of the officers

of the Indian Public Works Department.

—

Nature.

CURRENT NOTES ON METEOROLOGY.

CANNON-FIRING TO PREVENT DAMAGE BY
HAIL.

A MOST unfortunate report was recently made
to the State Department by the United States

Consul at Lyons, France. According to the

summary of the report published in the daily

papers, the consul states that great success has

attended the experiment of firing cannon as a

means of protecting orchards and vineyards

from damage by hail, and goes on to say that

cannon firing is now to be used in order to pre-

vent or to lessen injury by frost. As Consular

Eeports are official documents, and are looked

upon by most persons as authoritative, many
inquiries naturally came in to the Department

of Agriculture, in Washington, as to when the

United States Government intended to adopt,

or to experiment with, some such method of

protection. It therefore became necessary that

some official answer should be made to these

inquiries, and by direction of the Secretary of

Agriculture, the Chief of the Weather Bureau

recently issued a statement to the press in

which he says that it is his conviction that " we
have here to do with a popular delusion as re-

markable as the belief in the effect of the moon
on the weather. * * * The great processes go-

ing on in the atmosphere are conducted on too

large a scale to warrant any man or nation in

attempting to control them. * ^ - After the

experience that this country has had during

the past ten years with rain-makers, I am loth

to believe that the bombardment of hailstorms

will ever be practiced, or even attempted, in

the United States, much less encouraged by the

intelligent portion of the community. Every
effort should be made to counteract the sj)read

of the Italian delusion which has been imported

into this country."

On this recently much-debated question as to

the possibility of preventing hail by means of

cannonading, Van der Linden, in Ciel et Terre

for May 16 sums up the discussion about as

follows: "We see, on the one side, many who
believe in the new method ; on the other side,

sceptics and those who are opposed to the

method are calling for clearly established facts

before they commit themselves, one way or the

other. Under the circumstances, it seems wis-

est to await further developments before form-

ing an opinion."

CLIMATE OF MANILA.

Meteorological data lately published by the

Jesuit Observatory, at Manila, are based on

pressure, temperature and humidity observa-

tions made during the years 1883-1898, and

rainfall observations during 1865-1898. The
normal temperatures, relative humidities and

rainfall for each month follow :
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EQUINOXES AND STORM WINDS.

At the May meeting of the Eoyal Meteorolog-

ical Society (London) Mr. Eupert T. Smith read a

paper on ' The Periodicity of Cyclonic Winds,'

which was a discussion of his own observations

made in the neighborhood of Birmingham dur-

ing the years 1874-1890. The equinoxes do'

not appear to be very stormy periods, but the

greatest frequency and force of cyclonic winds

occurs some two weeks before the spring equi-

nox and some three weeks after the autumn

equinox.
R. Dec. Ward.

BIOLOGICAL SURVEY OF THE GREAT LAKES
BY THE UNITED STATES FISH

COMMISSION.

The United States Fish Commission will con-

tinue during the present summer the Biological

Survey?- of the Great Lakes, inaugurated in 1898.

The writer withdraws temporarily from the

active management of the enterprise, and the

Survey has been placed for the summer under

the direction of Professor H. S. Jennings of the

University of Michigan, and Professor Henry
B. Ward of the University of Nebraska. Ac-

tive work begins June 15.

Professor Ward, with an assistant, will con-

tinue the investigations on the plankton and

plankton methods carried on during previous

summers.

The remainder of the work, under the imme-

diate charge of Dr. Jennings, will have head-

quarters at Put-in-Bay, Ohio, on Lake Erie,

although the different investigations will be car-

ried on at such points on the lakes as are most

favorable. The following is a list of the inves-

tigators who will be at work, together with the

lines of research which will be carried on :

Professor H. S. Jennings, of the University of

Michigan : the movements and reactions of the plank-

ton organisms.

Professor F. C. Newcomhe, of the University of

Michigan,, in general charge of the botanical work :

physiological investigations into the relations of the

lake plants to the water and substratum.

Professor R. H. Pond, of the Maryland Agricultural

College : the distribution of plants and soils at the

west end of Lake Erie.

Professor Julia Snow, of Eockford College : the

lake Alg£e.

Professor S. O. Mast, of Hope College : the breed-

ing habits of the sturgeon.

Mr. Eaymond Pearl, of the University of Michigan:

a statistical study of the races of whitefish and wall-

eyed pike.

Mr. Leon J. Cole, of the University of Michigan :

a study of the biology and feeding habits of the in-

troduced carp, with especial reference to their sup-

posed destruction of the eggs of other fish.

Professor Chas. Fordyce : systematic work on the

Cladocera.

Mr. H. W. Graybill, of the University of Nebraska :

the Echinorhynchi of the lake fish.

The University of Michigan cooperates with

the Survey by allowing the use of its extensive

library of the fresh-water fauna and of certain

apparatus. The U. S. Fish Hatchery at Put-

in-Bay will be fitted up as a working laboratory,

and the steamer Shearwater, belonging to the

Put-in-Bay station, will be employed in some

of the investigations undertaken.

Jacob Reighard.
Ann Arbor, Mich., June, 1901.

THE JUBILEE OF THE UNIVERSITY OF
GLASGOW.

One of the most interesting events in connec-

tion with the recent celebration at Glasgow

was Lord Kelvin's oration on James Watt and

Sir Joseph Hooker's address in connection

with the opening of the new botanical depart-

ment.

As reported in the London Times, Lord Kel-

vin said :

"The name of James Watt was famous

throughout the whole world, in every part of

which his great work had conferred benefits on

mankind in continually increasing volume up

to the present daJ^ It was fitting that the

University of Glasgow, in this celebration of its

ninth jubilee, should recollect with pride the

privilege it happily exercised 145 years ago of

lending a helping hand and giving a workshop

within its walls to a young man of no Univer-

sity education, struggling to begin earning a

livelihood as a mathematical instrument-maker,

in whom was then discovered something of the

genius destined for such great things in the

future. In a note by Watt appended to Pro-

fessor Robison's dissertation on steam engines,

he said that his attention was first directed in
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the year 1759 to the subject of steam eugiues

by the late Dr. Robisou, then a student in the

University of Glasgow and nearlj^ of his own
age. He at that time threw out an idea of ap-

plying the power of the steam engine to the

moving of wheel carriages and to other pur-

poses, but the scheme was not matured^ and

was soon abandoned. On his going abroad

about the year 1761 or 1762, Watt tried some

experiments on the force of steam in a

Papin's digester, and formed a species of steam

engine by fixing upon it a syringe one-third

of an inch in diameter with a solid piston,

and furnished also with a cock to admit the

steam from the digester or shut if off at pleasure,

as well as to open a communication from the

inside of the syringe to the open air, by which

the steam contained in the syringe might

escape. That single-acting, high-pressure

syringe engine, made and experimented on by

James Watt 140 years ago in his Glasgow Col-

lege woi'kshop, now in 1901, with the addi-

tion of a surface condenser cooled by air to re-

ceive the waste steam and a pump to return the

water thence to the boiler, constituted the com-

mon road motor, which, in the opinion ofmany
good judges, was the most successful of all the

different forms tried within the last few years.

Watt left Glasgow in 1774 to live in the neigh-

borhood of Dr. Erasmus Darwin, grandfather

of Charles Darwin. But Greenock and the

University and city of Glasgow never lost

James Watt. The University conferred the

honorary degree of LL.D, upon him in 1806.

In 1808 he founded the Watt Prize in Glas-

gow College. He became Fellow of the Royal

Society of Edinburgh in 1784, Fellow of the

Royal Society of Loudon in 1785, corresj)Oudent

of the French Academy of Sciences in 1808,

one of the eight ' Associes Etrangers ' of the

French Academy of Sciences in 1814. He did

not know if any university in the world ever

had a tradesman's workshop and saleshop

within its walls, even for the making and sell-

ing of mathematical instruments prior to 1757.

But whether the University of Glasgow was or

was not unique in its beneficent infraction of

usage in this respect, it was certainly unique

in being the first British University—perhaps the

first university in the world—to have an engi-

neering school and professorship of engineering.

This began under Professor Lewis Gordon about

1843. Glasgow was certainly the first univer-

sity to have a chemical teaching laboratorj' for

students started by its first professor of chem-

istrj', Thomas Thomson, some time between

1818 and 1830. Glasgow was also certainly the

first university to have a physical laboratory

for the exercise and instruction of students' ex-

perimental work, which grew up with very im-

perfect appliances between 1846 and 1856.

Pioneer though it was in those three depart-

ments, it had been outstripped within the last

ten or fifteen years by other universities and

colleges in the elaborate buildings and instru-

ments now needed to work effectively for the

increase of knowledge by experimental research

and the practical instruction of students. But

there was no lagging to-day in the resolution to

improve to the utmost in all affairs of practical

importance, and they almost saw attainment of

the further aspirations to excel over all others

in the magnificent James Watt Engineering

Laboratory of the Universitj^ of Glasgow to be

ready for work before the expected meeting of

the Engineering Congress next September.

ISTow, through the magnificently generous kind-

ness of Mr. Andrew Carnegie to the people

among whom he has made for himself a sum-

mer home in the land of his birth, all the four

Scottish universities could look forward to a

largeljr increased power of benefiting the world

by scientific research and by extending their

teaching to young people chosen from every

class of society as likely to be made better and

happier and more useful to our country by uni-

versity education."

In the course of his address Sir Joseph

Hooker said :

"The audience might imagine themselves

carried back to the first quarter of the last

centurj' when his father was professor of

botany. He had not been educated for the

medical, or, indeed, any other learned profes-

sion. Having inherited ample means and hav-

ing been from childhood devoted to the study

and collection of objects of natural historj-, he

determined to devote his life and his fortune to

travel and scientific pursuits. Early in 1820,

reduced circumstances requiring him to turn
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his botanical attainments to material account,

he obtained, through the influence of his friend.

Sir Joseph Banks, with George III., the chair of

regius professor of botany in this university.

It was a bold venture for him to undertake so

responsible an office, for he had never lectured,

or even attended a course of lectures, and in

Glasgow, as in all other universities in the king-

dom-, the botanical chair was, and had always

been, held by a graduate in medicine. Owing

to these disqualifications his appointment was

naturally unfavorably viewed by the medical

faculty of the University. But he had resources

that enabled him to overcome all obstacles

—

familiarity with his subject, devotion to its

study, energy, eloquence, a commanding pi-es-

ence, with urbanity of manners, and, above all,

the art of making the student love the science

he taught. After 20 years of the professorship

his father retired and undertook the director-

ship of the Royal Gardens, Kew. Since that

period great changes had been introduced in

the method of botanical teaching in all our uni-

versities, due, on the one hand, to a vastly ad-

vanced comprehension of the structure of plants

and of the functions of their organs, and, on

the other, to a recognition of the fact that the

study of the animal and vegetable kingdoms

could not be considered apart. Furthermore,

chemistry, physics, and greatly improved

microscopes were now necessary for the elu-

cidation of the elementary problems of plant

life. The addition of the building in which

they were assembled was evidence of the

resolve that botany should not fall from its

well-earned position. The botanical laboratory

would prove an invaluable aid to research

under the tegis of its distinguished director,

and in that belief he now declared it open.

THE HARVARD CHEMICAL LABORATORY.

Professor T. W. Eichards writes in the last

number of the Harvard Graduate Magazine in

regard to research work, as follows :

"Original investigation, which has added so

much to the intellectual life of the Laboratory,

continues with unabated vigor. In the last

five years about seventy papers have been pub-

lished by the officers and students in Boylston

Hall. These covered a wide range of subjects.

about half of them concerning organic chemis-

try, and the other half physical and inorganic

chemistry. Professor Jackson's extended re-

searches upon the structure of aromatic sub-

stances have yielded in the hands of many
students a large number of interesting new
compounds and the basis for further generali-

zation upon the mechanism of chemical action.

Professor Hill's precise and detailed study of

pyromucic acid has now in part given place to

an extremely interesting series of syntheses of

the benzol ring. In physical chemistry several

comprehensive papers on chemical thermody-

namics have appeared, and various phenomena
were studied in the Laboratory by both instruc-

tors and students. For example, the passage

of electricity through gases received attention
;

modern theory of dissociation was studied in

its relation to the sense of taste ; anew basis for

thermometric standardization has been found
;

and the fundamental Law of Faraday has been

subjected to a verification more rigorous than

ever before. The study of the law of definite

proportions, the one other chemical law which

seems to rank with Faraday's in unfailing pre-

cision, has been steadily continued. In the

last ten years the atomic weights of copper,

barium, strontium, calcium, zinc, magnesium,

cobalt, nickel, uranium and caesium have all

been studied with a care which seems to carry

conviction with it. This work has all been

handicapped by the inadequate quarters in

which it had to be performed, and we now
have to face the bitter alternative of being

obliged either to turn away graduate students,

or else so to crowd them together as to make
accurate investigation almost impossible."

SCIENTIFIC NOTES AND NEWS.

Harvard University has conferred the

LL D. degree on Dr. H. S. Pritchett, president

of the Massachusetts Institute of Technology
;

on Professor J. H.Van'tHoflP, professor of phys-

ical chemistry at the Universitj'- of Berlin, and

on Professor C. S. Sargent, director of the Arnold

Arboretum. The honorary M. A. was oonferred

on Dr. Hugo Miinsterberg, professor of psy-

chology, and on Dr. Theobald Smith, professor

of comparative pathology. In conferring these

last degrees. President Eliot referred to the
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recipients as follows :
" Professors in this Uni-

versity, not of Harvard nurture, distinguished

for productive research—to make them chil-

dren of the house."

Yale University, at its commencement
exercises last week, conferred the LL.D. on

Dr. E. B. Wilson, professor of zoology in

Columbia University. It will be remembered

that the same degree was given to Professor

Wilson by the University of Chicago the pre-

vious week. The honorary M. A. was conferred

on Mr. Giflford Pinchot, B.A. (Yale, '89), chief

of the Bureau of Forestry, U. S. Department of

Agriculture.

Trinity College has conferred the LL.D.

degree on Professor W. H. Howell, professor

of physiology in the Johns Hopkins University,

and on Professor F. H. Osborn, professor of

zoology in Columbia University and curator in

the American Museum of Natural History. It

will be remembered that Professors Howell and

Osborn gave the chief addresses on the occasion

of the dedication of the Hall of Natural His-

tory last winter.

BowDOiN College has conferred its LL.D.

on Dr. Alpheus S. Packard, professor of

zoology and geology at Brown University.

At the recent celebration of its ninth jubilee,

the University of Glasgow conferred its LL.D.

degree on 120 delegates from various universi-

ties and institutions. These included J. Mark
Baldwin, professor of psychology at Princeton

University ;
William G. Farlow, professor of

cryptogamic botany at Harvard University

;

Dr. Adolph Meyer, lecturer on psychiatry at

Clark University, and R. Mark Wenley, profess-

or of philosophy at the University of Michigan.

The foreign men of science on whom the degree

was conferred are : Professor Karl Bezold, Uni-

versity of Heidelberg ; Professor W. C. Brog-

ger. University of Christiania
; Professor Daniel

J. Cunningham, Trinity College, Dublin ; Pro-

fessor Nicolas EgorofF, Imperial Military Acad-

emy of Medicine, St. Petersburg ; Principal

George Carey Foster, University College, Lon-

don
; Sir Archibald Geikie ; Professor A. A.

W. Hubrecht ; Professor Kronecker, Univer-

sity of Berne
;
Dr. Joseph Larmor, St. John's

College, Cambridge
;
Principal Oliver J. Lodge,

University of Birmingham
; President James

Loudon, University of Toronto
; Sir William

MacCormac ; Professor James G. MacGregor,

Nova Scotia
;
Professor John Perry, Royal Col-

lege of Science, London ; Professor F. York
Powell, Oriel College, Oxford

;
Sir Henry S.

Roscoe, Vice-Chancellor of the University of

London ; Professor Joseph J. Thomson, Uni-

vei'sity of Cambridge
; John Isaac Thornycroft,

naval architect and engineer.

Surgecn-General George M. Sternberg
has left for the Philippine Islands on a tour of

inspection.

Dr. Ch. Wardell Stiles, of the Bureau of

Animal Industry, has been appointed a dele-

gate from the U. S. Government to the Inter-

national Congress of Zoologists which meets at

Berlin next August.

Professors Nicholas Senn and D. R,

Brower, of the Rush Medical College, Uni-

versity of Chicago, and Professor Jacob Frank,

of the Chicago Polyclinic, have left New York
for a trip round the world by the way of Siberia.

It is expected that only fifty-nine days will be

required for the traveling and one month will

be spent at stopping places. They have been

invited to hold surgical clinics in Moscow and
Japan.

Major Ross, of the Liverpool School of

Tropical Medicine, and Dr. Logan Taylor,

assistant professor of pathology at Glasgow

University, sailed on June 15 from Liverpool

for West Africa to continue researches on ma-
laria.

A PARTY from the U. S. Geological Survey,

including Mr. W. C. Meudenhall, geologist,

and L. E. Reaburn, topographer, have left

Dawson for explorations in northern Alaska.

Dr. S. Weir Mitchell, of Philadelphia,

has arrived in California after a trip round the

world.

Dr. Oscar Uhlworm, ofCassel, editor of the

Botanisches Centralblait, has been appointed

director of the German Bureau for the Inter-

national Catalogue of Scientific Literature.

A Walker Prize, of the Boston Society of

Natural History, has been awarded to Mr.
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Edward W. Berry, of New York, for a memoir

OD Liriodendron.

Professor St. John, of Oberlin College, and

Professor Nichols, of Dartmouth College, will

spend the summer working at Yerkes Obser-

vatory.

The professors of chemistry at Harvard Uni-

versity, Professors Jackson, Hill, Sanger and

Richards, gave a dinner to Professor van't Hoflf,

of the University of Berlin, on June 27.

Among the invited guests from a distance were

Professor Michael, of Tufts College, and Pro-

fessor Bancroft, of Cornell University.

The Rev. Joseph Cook died at Ticonderoga,

New York, on June 24. Some years ago Mr.

Cook attracted much attention ^by his Boston

Monday lectures on religion and science, pub-

lished under titles such as * heredity,' ' biology,'

etc.

Dr. Sven Hedin has returned to Chaklik

after a successful journey through the Desert of

Gobi. He is row continuing his travels

across Thibet.

The members of the French commission en-

trusted with the measurement of an arc in

Peru arrived at Guayaquil on June 1, and will

commence their observations during the pres-

ent month. They will be joined by M. Gon-

nessiat, who, a year ago, took charge of the

observatory at Quito.

According to the N. Y. Evening Post E. A.

Martel, the French explorer of caverns, whose

discoveries underground have attracted much
attention, reports that he has found in the de-

partment of Hautes Alps a cavity in the form

of a 'natural well,' whose depth exceeds that

of any other known. He has sounded it to the

depth of about 1,027 feet, but the actual bot-

tom has not been reached.

King Charles of Portugal and the members

of the Portuguese Cabinet opened at Horta, in

the Azore Islands, on June 29, the meteorolog-

ical observatory in connection with the Weather

Bureau at Washington.

In the fire at Jacksonville, Fla., the her-,

barium of Mi". A. H. Curtis, containing about

16,000 sheets, was destroyed.

A second Livingstone Exhibition was opened

in London, on June 18. In addition to a col-

lection of relics of the great explorer, lent by

the Geographical Society and other contribu-

tors, there is a display of all kinds of articles

conducing to the health or comfort of travelers

in uncivilized regions. Not only are the special

requirements of travelers represented, such as

camp equipment, portable foods, clothing and

general outfit, but other sections are devoted

to sanitation, house-building and various

matters of interest to residents in such regions.

In connection with the Exposition a reception

was given by the Royal Geographical Society

on the eighteenth. During the evening, lectures

were given in the council chamber, with the aid

of the lantern, by Dr. Cornish, on ' Waves in

Air, Water, Sand and Snow '
; Dr. Francisco

Moreno, on the ' Scenery of Argentina ' ; Dr.

Manson, on ' Recent Malarial Discoveries '

;

Captain Barker, on the ' Antarctic Ship Dis-

covery'; and Dr. Mills, who exhibited some

recent geogi-aphical photographs.

At the last International Congress of Librar-

ians, held at Paris, Mile. Marie Pellechet estab-

lished two prizes, of the value respectively of

1,000 and 500 fr. for the best memoirs relating

to the insects that destroy books. The memoirs

should be sent to M. Henry Martin, secretary

of the congress, rue de Sully I, Paris.

The Rev. W. M. Beauchamp, Syracuse, N.

Y. , is continuing his series of archeological

bulletins, published by the New York State

Museum. The sixth bulletin on ' Bone and

Horn Articles ' is in press, and Mr. Beauchamp
is now at work on metallic implements and

ornaments. There will be figures of most of

the native copper articles known in New York,

and Mr. Beauchamp requests collectors of such

articles to communicate with him.

The census returns show the population of

France to be about 38,600,000, an increase of

330,000 since 1896. To this small increase

Paris and its suburbs contribute 292,000, the

greater part of which number is due to foreign

immigrants, so that the rest of France gives an

increase of only 38,000. Since 1850 the popu-

lation of France, allowing for alterations of

boundaries, has only increased from 35,000,000
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to 38,000,000, whereas that of the United King-

dom has risen from 27,000,000 to 41,000,000,

Germany from 35,000,000 to 56,000,000, Austria

from 30,000,000 to 45,000,000, and Italy from

23,000,000 to 32,000,000.

Major-Suegeon W. C. Gorgas, chief sani-

tary officer of Havana, has presented his report

for May, showing a very gratifying state of

affairs in Havana. For the first time in its

history, there was not a single case of yellow

fever in Havana on June 1, and there was only

one death from this disease in the preceding

three months. Regarding the two slight out-

breaks of yellow fever. Major Gorgas writes :

Since March 8 outbreaks of yellow fever have

occurred twice. The first time, April 21 and

22, we had two cases; and again, on May 6

and 7, four cases. Each time the infected

houses and three or four contiguous houses on

every side of the infected house were carefully

gone over. Every room in each of these houses

"vV^as closed and sealed, and insect powder
burned in them at the rate of one pound to

1,000 cubic feet. All standing water was

drained away where possible, and oiled where

it could not be drained. The results look as if

the focus of infection at that particular point

had been eradicated. In the case of the patient

taken sick March 8, after our disinfection, we
went forty-two days till the next case. Then
an outbreak occurred, April 21 and 22. We
again disinfected, and went fifteen days till the

next cases. May 6 and 7. We again disinfected,

and have gone twenty-four days without a case.

I am more particularly impressed by these

figures, as we commenced our systematic de-

struction about the middle of February.

Formerly we paid no particular attention to

the mosquito, merely disinfecting for yellow

fever, as we do for other infectious diseases.

The only part of the process that killed the

mosquito was the formaline used in one or two
infected rooms.

The Medical Society of the State of Califor-

nia has passed the following resolution :

Whereas, It has been shown by our local bacteriolo-

gists, and by the Commission sent by the United

States Government, that the bubonic plague has ex-

isted in San Francisco, and probably does at the

present time ; therefore, be it

Resolved, That the Medical Society of the State of

California express its confidence that the San Fran-

cisco Board of Health, the State Board of Health,

and the United States Commission will be able to

watch the disease, and to take proper measures for

its suppression.

The Imperial Russian Association of Fish-

eries will hold an international exposition in

February and March, 1902, at St. Petersburg,

for the purpose of showing the condition of the

fresh and salt water fisheries of the world.

The expense of the exposition will be defrayed

by the association, the crown, the municipal

government, private contributions, and by
charges for exhibition space and for the admis-

sion of visitors. Premiums will be awarded in

the form of gold, silver and bronze medals,

diplomas of honor and money prizes. The
exposition will have nine departments, as fol-

lows : (1) Fisheries in general
; (2) salt and

fresh water fisheries
; (3) implements used in

the fisheries industry
; (4) products of the fish-

eries
; (5) manner and means for preserving

fish
; (6) arrangement of fish hatchei'ies

; (7)

fishing sport
; (8) aquai'iums and their inmates

;

(9) scientific researches concerning the lives of

fishes, etc.

UNIVERSITY AND EDUCATIONAL NEWS.

Mr. J. PiERPONT Morgan has undertaken

to erect for the Harvard Medical School three

new buildings at an estimated cost of $1,000,-

000. They are to be a memorial to his father,

Mr. J. S. Morgan, who began his business

career in Boston, This great gift was the re-

sult of an interview with Professors H. P.

Bowditch and J. C. Warren last winter, but

was communicated by cable from England at

the recent commencement exercises. The
Harvard Medical School can now be removed

from its present site in Boston to Brookline,

where twenty-one acres of land have been

secured. The three buildings to be erected are

for administration, for anatomy, histology and

embryology, and for physiology and physio-

logical chemistry.

It was announced at the recent commence-

ment exercises of Yale University that it was

expected that the bicentennial fund of $21,000,-

000 would be collected by next autumn. The
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sum required for land and buildings, $1,185,-

000, has been entirely secured. The sub-

scribers to the fund number about seventeen

hundred.

Mr. Ezra J. Warner, of Chicago, has given

$12,500 to Middlebury College for the furnish-

ing of Warner Science Hall, erected last year

at a cost of over $80,000. The college has also

received a gift of $5,000 from Dr. M. Allen

Starr, of New York, to purchase books for the

library.

The cornerstone of the new science build-

ing at Drury College, Missouri, was laid on

June 13. Toward the cost of this building

Dr. D. K. Pearsons contributed $25,000, and an

equal amount has been made up by general

subscription.

Senator Hanna has given $50,000 to Ken-

yon College, Gambier, O., for a dormitory.

John D. Eockefeller has promised $25,000

to Des Moines College, Iowa, on condition that

friends of the institution raise $55,000 more.

The College of Physicians and Surgeons,

Chicago, which is the medical department of

the University of Illinois, has been destroyed

by fire resulting from lightning. The loss on

the building and equipment is said to be $200,-

000.

The commission selected to draft plans for

the Carnegie Technical School at Pittsburg has

presented its report. The commission proposes

three divisions, the Carnegie Technical College,

the Carnegie Technical High School and the

Carnegie Artisan Day and Evening Classes. It

advises that experimental shops and laboratories

be built, that the college support one or more
publications, to give the fruits of its research to

the world
; that English, French, and German

and Spanish be studied. It also recommends
courses of study for the three divisions. The
commission consists of Professors V. C. Alder-

son, of Chicago, Eobert H. Thurston, of Cornell

University, Thomas Gray, of Terre Haute, Ind.

,

a,nd J. B. Johnson, of Wisconsin University.

Dr. F. W. Sanders has been compelled to

resign the presidency of the New Mexico Col-

lege of Agriculture and Mechanic Arts (Mesilla

Park^ N. M.). The following abstract from his

letter of resignation has been published in the

New Mexico Collegian for June, 1901 : "I have

declined to serve you longer unless you would

abandon the pernicious system of annual elec-

tions, and have urged you to give this system

up for a number of reasons ; because, among
other things, it almost inevitably lends itself to

the control of the pettiest of personal and local

and political influence, and makes a permanent

policy impossible ; but especially because it

makes possible the removal of able and faithful

employes for reasons that will not bear the

light." The new president has not yet been

elected.

The University of New Mexico, at Albuquer-

que, N. M., has been unfortunate in losing its

president, Dr. C. L. Herrick, who resigned on

account of ill health. Dr. Herrick is at present

in the field, continuing his important researches

in the geology of New Mexico.

Dr. Taliaferro, an instructor in the

Pennsylvania State College, has been made
President of the Florida Agricultural College.

At the University of Colorado, a chair of

geology has been established which will be

filled by Dr. N. M. Fenniman. The chair of

philosophy, vacant by the death of Dr. Francis

Kennedy has been filled by the appointment of

Dr. M. F. Libby.

Karl E. Guthe has been promoted to an

assistant professorship of physics at the Uni-

versity of Michigan.

Dr. a. p. Saunders has been promoted to a

professorship of chemistry at Hamilton Col-

lege.

S. P. Orth has been promoted to a professor-

ship of natural science at Buchtel College.

Arthur L. Clark has been appointed pro-

fessor of physics at Bates College.

Dr. Margaret K, Smith has been appointed

professor of psychology at the State Normal
School, New Platz, New York.

Dr. W. Palladin has been made professor

of plant anatomy and physiology in the Uni-

versity of St. Petersburg.
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THE CARNEGIE TECHNICAL UNIVERSITY.

It was some weeks ago announced by the

daily press as definitely settled that Pitts-

burg is to have a great technical institution,

especially adapted to its peculiar needs and

to be made, in its industrial field, as com-

plete and admirable as the Carnegie Insti-

tute of that city has become in art and

aesthetics. Mr. Carnegie, who has now

placed the Scotch universities in a compar-

atively comfortable position by an endow-

ment of ten millions of dollars, and has thus

contributed to the cause of liberal educa-

tion more than has ever been before given

by any individual in a single gift, has

now determined to do something on a lib-

eral scale for that department which most

naturally appeals to his personal sympa-

thies—education in applied sciences—and

he has agreed to supply the funds for the

new foundation. The organization of the

institution has been entrusted to the local

Board of Trustees, already having charge

of the Carnegie Institute and the Carnegie

Library at Pittsburg. This body has ap-

pointed a committee ' On Plan and Scope '

and this committee, in turn, has called in

experienced and expert advisers to aid them
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ia determining upon the very best plan and

the most suitable scope of the institution,

and of its curriculum.

These expert advisers were Dr. E. H.

Thurston, Director of Sibley College, Cornell

University, Professor J. B. Johnson, Dean

of the College of Engineering, University of

Wisconsin, Professor Thomas Gray of the

Eose Polytechnic School and Professor V.

C. Alderson of the Armour Institute. After

their several reports had been made, they

were organized into a committee to consider

and report upon the schemes of the indi-

vidual reports and to present a final and

condensed statement of the plan upon which

all could agree. This is the report which

we present herewith to the readers of

Science. It includes, as is seen, three dif-

ferent and distinct forms of school which

may be combined as parts of one complete

technical university that might satisfy the

ambition of John Scott Eussell, were that

greatest of promoters of industrial education

living; or they may be adopted, singly or

together, on any scale which the needs of

the city, the opportunities of the founder

and the ambition of Mr. Carnegie and his

coadjutors may seem to justify.

It is understood that this is simply a

recommendation of his committees and that

Mr. Carnegie is in no way bound to accept

either the plan, the scope or the estimated

endowment as binding upon him. It is

understood that the committees will report

to him the plan and scope proposed for

these schools, leaving him free to found a

school for artisans, a technical high school

or a technical college, or, if his ambition

mounts so high, a true technical university,

including them all, and more complete and

universally fruitful of good to all sorts and

conditions of men and women—it is under-

stood that both sexes are to be provided for

—than has been any institution for tech-

nical, industrial and scientific education,

ever before conceived. Even this latter is

entirely within the means of Mr. Carnegie,

as limited by his publicly declared plans of

distribution of funds for educational pur-

poses, and it would be a glorious thing for

the world, as well as for Pittsburg and our

country, could the ideal technical univer-

sity be thus made a reality by our greatest

philanthropist.

REPORT OF THE ADVISORY COMMITTEE ON THE

CARNEGIE TECHNICAL SCHOOLS OF

PITTSBURG.

Pittsburg, Pa., June 25, 1901.

Mr. William McConway, Chairman Com-
mittee on Plan and Scope.

Dear Sir.—Your Advisory Committee

begs leave to submit the following report

upon the scope of the proposed Carnegie

Schools of Technology.

INTRODUCTION.

It has become clear, both to educators

and to business men, that the new century

demands a wide dissemination of a new

type of school training. The new methods

of concentrated capital and of wholesale

production; the ready means of transport

by which our antipodes have become both

our customers and our sources of supply

;

the practical abandonment of both the ap-

prenticeship system and of the individual

manufacturer ; the world-wide field of

operations in all lines of trade ; the infinite

number of applications of scientific knowl-

edge in all fields of modern industry ; the

whole-world competition which confines

success to the most economic production

;
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and the constant supplanting of manual

labor and man power by automatic ma-

chinery and by steam or electric power

;

these are some of the signs of the times by

which it is clear that some new kind of

preparation for the work of life must be in-

troduced into the school training of both

boys and girls. This, too, not only for their

individual success, but for the maintenance

of American leadership in manufacturing

and commerce. What this new education

should be for America may be exemplified

by the proposed Carnegie Technical Schools

of Pittsburg. Nothing short of such a

complete system should be planned.

The scheme which your committee pro-

poses may be divided as follows :

I. The Carnegie Technical College.

II. The Carnegie Technical High School.

III. The Carnegie Artisan Day and Evening Classes.

I. THE CARNEGIE TECHNICAL COLLEGE.

This should be a first-grade technical col-

lege, superposed upon a high-school curri-

culum, with entrance requirements equal

to those demanded by the best grade of ex-

isting colleges of engineering. It should be

a school of both pure and applied science,

and should prepare young men for leader-

ship in the commercial as well as in the in-

dustrial pursuits. Both our manufacturing

industries and our foreign commerce are

now demanding the highest technical train-

ing it is possible to bestow, but this train-

ing must be fitted to particular vocations.

This college should be made attractive to

the greatest scholars in the fields of physi-

cal and chemical science. To obtain and

hold such men they must be given ample

opportunities for research. This college

must be supplied, therefore, not only with

great experimental shops and laboratories

for students' use, but in all departments

there should be splendidly equipped labor-

atories of investigation and research, under

the direction of the head of such depart-

ment, and with a full corps of assistants

for the carrying on of lines of investigation

which are now partly or wholly unprovided

for in America. These well-equipped work-

shops and these experimental and research

laboratories would form the chief distinc-

tion of this technical college, and they

would also be the chief item of expense.

This college would support one or more

publications in which the fruits of this re-

search department would be given freely to

the world. While the number of students

in this college would be small, as compared

with the number in the technical high

school, the work done here would be of far

more benefit to the world, and it would

form the chief, if not the only, feature of

the whole scheme to attract attention and

to extend its beneficent influences beyond

the immediate vicinity of Pittsburg.

Instruction in the Technical College

should include

:

1. Technical courses in

—

a. Mechanical engineering.

6. Electrical engineering.

c. Civil engineering.

d. Chemical engineering.

e. Electro-chemical engineering.

/. Marine engineering.

g. Eailway engineering.

A. Sanitary engineering.

i. Mining engineering and metallurgy.

j. Architecture.

k. Commerce and transportation.

2. Courses in pure and applied sciences.

a. Mathematics.

h. Physics.

c. Chemistry.

d. Biology.

e. Geology.

/. Mineralogy.

g. Astronomy.

h. Economics.

i. Commei'cial geography.

3. Courses in modern languages.

a. English.
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b. German,

e. Spanish.

d. French.

II. THE CARNEGIE TECHNICAL HIGH SCHOOL.

The work of this school should be super-

posed upon the work of the public grammar
schools of Pittsburg and Allegheny. Its

scope should be broad and comprehensive.

The elective principle should be recognized,

and graduation would depend not upon com-

pleting a prescribed curriculum, but upon

completing a required number of courses, to

be selected by the student under the direc-

tion of the director of the school.

In this school, the boy who wished to fit

himself for industrial pursuits would find

equal advantages with the boy who desired

to prepare himself for professional engineer-

ing, or the girl who wished a general high

school education supplemented by instruc-

tion in the home-making arts.

To mike this instruction practical and
fruitful of results it would be necessary to

have well-equipped shops and experimental

laboratories in all the courses leading to-

ward specific employments, and these re-

quire a liberal housing, an expensive equip-

ment and an expert direction by accom-

plished artisans. Such a complete school

as is here proposed does not now exist in

this country, but it would prove a pattern

to be copied in every large city and such

as the new century and the new industrial

conditions demand.

Instructions should include

:

1. The ordinary English high- school

studies.

2. Physics, chemistry and biology, with

students' laboratory practice.

3. The elements of the calculus and ap-

plied mechanics.

4. French, German and Spanish.

5. Commercial studies.

6. Domestic arts and sciences.

7. Freehand and mechanical drawing.

8. Technical studies, fitting for the indus-

tries of the locality, such as :

a. Blast furnace and foundry practice.

b. Glass-making.

c. Brass-founding and finishing.

d. Pattern-making and joinery.

e. Metal-working.

/, Stationary, locomotive and marine en-

gine and boiler management.

g. Light and power station manage-

ment.

h. Gas manufacture.

i. Eailroad transportation.

j. Plumbing and domestic sanitation.

k. Surveying.

I. Clay working and ceramics.

m. Industrial art.

III. THE CARNEGIE DAY AND EVENING

CLASSES.

These classes are proposed for the benefit

of those who are unable to take advantage

of the more complete courses in the Tech-

nical High School. They should be avail-

able to both sexes. Instructions should in-

clude :

a. Elementary mathematics.

b. Elementary physics.

c. Elementary mechanics.

d. Elementary chemistry.

e. Freehand and mechanical drawing.

/. Modern languages and elementary in-

struction in such technical subjects as are

taught in the Technical High School.

g. Courses of special lectures on subjects

of interest to artisan classes.

In conclusion your committee desires to

state that in its judgment a large tract of

land, not less than 50 or 60 acres in extent,

should be provided, in order that the build-

ings may be grouped about an attractive

campus.

Furthermore, the best educational experi-

ence leads us to believe that the highest

interests of these schools will be conserved

by being maintained as independent insti-
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tutions unhampered by public or private

control.

Eespectfully submitted,

(Signed) Egbert H. Thurston,

Victor C. Alderson,

Thomas Gray,

J. B. Johnson.

A NATIONAL UNIVERSITY*

To the National Council of Education :

The undersigned members of the com-

mittee to investigate the entire subject of a

national university and to report to the

Council do now report, as follows :

The appointment of the committee was

authorized by the Council at their meeting

at Washington, D. C, on July 11, 1898, in

the passage of the following resolution, of-

fered by Mr. Dougherty, of Illinois :

Resolved, That the chair appoint a committee of

fifteen, the majority of whom shall be members of the

Council, who shall investigate the entire subject of

the establishment of a national university and report

to the Council.

MEMBERSHIP.

The president of the Council subsequently

appointed the committee, as follows :

William E. Hakpee {chairman), president of the

University of Chicago.

Edwin A. Alderman, president of the University

of North Carolina (now president of Tulane Univer

sity of Louisiana).

James B. Angell, president of the University of

Michigan.

Nicholas Murray Butler, professor of philos-

ophy and education in Columbia University.

James H. Canfield, president of Ohio State Uni-

versity (now librarian of Columbia University).

J. L. M. Curry, agent of the Peabody and Slater

educational funds.

Newton C. Dougherty, superintendent of

schools, Peoria, 111.

Andrew S. Draper, president of the University

of Illinois.

Charles W. Eliot, president of Harvard Univer-

sity.

Edmund J. James, professor of public adminis-

tration in the University of Chicago.

*Eeport of the Committee of the National Educa-
tional Association.

William H. Maxwell, superintendent of

schools, New York, N. Y.

Bernard J. Moses, professor of history and politi-

cal economy in the University of California.

J. G. ScHURMAN, president of Cornell University.

F. Louis Soldan, superintendent of schools, St.

Louis, Mo.

WilliABiL. Wilson, president of Washington
and Lee University.

MEETINGS.

The committee have held three pro-

tracted meetings : at Washington, D. C,
on November 2, 3 and 4, 1899 ; at Chicago,

111., on February 26, 27 and 28, 1900 ; and
at New York, N. Y., on May 23 and 24,

1901. The first meeting of the committee

was attended by all the members except

Messrs. Angell, James (absent in Europe),

and Moses. The second meeting was at-

tended by Messrs. Harper, Alderman, But-

ler, Dougherty, Draper, Eliot and Soldan.

The third meeting was attended by Messrs.

Harper, Butler, Canfield, Dougherty,

Draper, Eliot and Maxwell.

Mr. Moses has been absent from the

country on public business, and so has

been prevented from sharing in any of the

deliberations of the committee. Mr. Wil-

son's untimely death in .1900 deprived the

committee of the benefit of his cooperation

in the preparation of this report.

PRELIMINARY INQUIRIES.

Before the committee came together for

the first time, individual members had, at

the request of the chairman, undertaken to

prepare reports upon special phases of the

subject referred to the committee, with a

view to preparing the way for their more

intelligent consideration and discussion.

The reports so prepared included one by

Mr. James, on the constitutionality of a

national university (printed in the Educa-

tional Review, Yol. XVIII., pp. 451-66, De-

cember, 1899) ; one by Mr. Canfield, on

past efforts to establish a national univer-

sity and the reasons for their failure ; two
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by Mr. Buf to establish a

national univorsuiy ,g before the Con-

gress, and on the L y of any funds and

,
bequests toward j establishment of a

national univer'^ , respectively ; one by

Mr. Harper,, - the steps taken by the

Association ci jigricultural Colleges and

Experiment Stations to secure provision

for further study in the government de-

partments at Washington by graduates of

those institutions; two by Mr. Eliot, on

the existing educational agencies at "Wash-

ington which might be affected by any

scheme for a national university, and on

the number, variety, extent and character

of the scientific or technical departments

of governmental work which might prop-

erly be included in any scheme for a na-

tional university, respectively ; one by Mr.

Angell, on the probable attitude of the

principal universities of the^ country to-

ward the project to establish a national

university; and one by Mr. Maxwell, on

existing organizations which are interested

in the establishment of a national univer-

sity.

QUESTIONS STATED.

With the information contained in these

reports before them, the committee pro-

ceeded to the consideration of the follow-

ing questions

:

1. Should there be established a statutory

university of the United States ?

2. (a) If the first question be answered

in the affirmative, how should such uni-

versity be established and governed, and

what should be its scope and functions ?

(b) If the first question be answered in

the negative, should the Congress be asked

to place the educational facilities of the

government departments at the disposal of

a non-governmental institution ?

3. If the question 2 (6) be answered in

the affirmative, should a plan be devised by
which, through the cooperation of several

institutions, such a non-governmental in-

stitution might be established and main-

tained at Washington, this to involve its

incorporation and governmental aid ?

ARGUMENT FOR A NATIONAL UNIVERSITY.

In considering the first question, the

committee took into careful consideration

the argument advanced in favor of a

statutory university of the United States,

which is usually presented in the following

form

:

1. Such a university is needed to com-

plete and to crown the educational system

of the United States.

2. Such a university is needed to supple-

ment the resources of existing institutions

and to offer opportunities for more ad-

vanced investigation and research than

are now offered by the universities of the

country.

3. Such a university was urged by

Washington, and has been urged by many
eminent statesmen since the foundation of

the government, as desirable and necessary.

4. Such a university is needed in order

to coordinate the scientific work now be-

ing carried on in the several government

departments at Washington, and to put

that work at the disposal of advanced and

adequately trained students.

CRITICISM OF THIS ARGUMENT.

Waiving all questions of the constitu-

tional power of the Congress to provide for

a university of the United States, which

power is held by Mr. James, in the report

above referred to, to be fully established,

the fourfold argument in favor of a national

university suggests the following considera-

tions and comments

:

1. There is no educational system of the

United States in the formal and legal sense

in which there is an educational system of

each of the several States, and therefore

the contention that there should be a

national university to serve the nation, as

each of the State universities serves its
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State and the State educational system,

rests upon a false analogy. In a general

and popular sense there is undoubtedly an

American educational system, but it con-

sists of institutions of three different types :

A. Those which the State establishes and

maintains, such as the public schools and

the state universities.

B. Those which the State authorizes,

such as school and university corporations,

private or semi-public in character, which

gain their powers and privileges by charter,

and which are often exempt in whole or in

part from taxation,

C. Those which the State permits, such

as private-venture (unincorporated) edu-

cational undertakings of various kinds.

Each of these classes is in a true sense

national, in that it reflects and represents

in part the way which the American people

have followed in providing general edu-

cation. No inventory of the nation's edu-

cational activity is complete that does not

include them all. There are in existence

at the present time a group of truly national

universities, some of them of the State-

authorized and some of the State-supported

type, and in them the national ideals and

the national temper are as truly revealed

and realized as are those of Germany in

Berlin and in Leipzig, those of England in

Oxford and in Cambridge, and those of

France in Paris and in Montpellier. The

argument for a statutory national uni-

versity based upon the hypothesis that

there is now no national university in ex-

istence is only formally true ; in fact, it is

without foundation.

2. The argument that a statutory na-

tional university is needed to supplement

the resources of existing institutions is

based upon a misunderstanding of the

facts. No one of the world's universities

can possibly be supreme in all departments

of intellectual activity ; a statutory uni-

versity of the United States could not be so.

Conditions of time, place, special equip-

ment and of individual scholarship all tend

to make one university stronger in some

one field of investigation than in others

and to render it as unwise as it is impracti-

cable for any one university to set before

itself the hope of excelling in every branch

of scholarship. The universities of the

United States now offer ample opportunities

for the most advanced research, and these

opportunities in many departments are far

in excess of the number of students wish-

ing to avail of them. On the other hand,

a university which should aim to hold

mature and highly trained men indefinitely

in the stage of learning without either pro-

ducing or teaching would be a positive in-

jury to the national life and character.

The period of preparation for the active

duties of life is already unduly prolonged.

3. An examination of the several pas-

sages in the speeches and writings of

"Washington that relate to a national uni-

versity discloses the facts that the evil

against which he wished a national uni-

versity to guard has long since ceased to

be possible, and that his plans and hopes

have been realized with a completeness of

which he never dreamed by the universities

which have grown up in the United States.

Washington's fear was that the youth of

America, being forced to obtain their higher

education in Europe, would not ' escape

the danger of contracting principles un-

favorable to republican government. ' Ob-

viously this fear has been utterly dispelled,

and the universities that exist are far more

complete and far more advanced than any-

thing that could have been foreseen a cen-

tury ago. There appears, therefore, to be

no force in this phase of the argument for

a statutory university at Washington.

4. That there are important opportunities

for research of various kinds in connection

with the government laboratories and col-

lections at Washington is certain, and that
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fall advantage should be taken of these op-

portunities is greatly to be desired. This

desire is confessed by the Congress itself in

the joint resolution of April 12, 1892, to be

referred to more fully hereafter, and is fre-

quently expressed by the directors of the

•scientific work of the government. But it

by no means follows that the only way, or

indeed the best way, to make use of these

opportunities is through the creation of

a statutory, degree-conferring university.

The objections to such an institution far

outweigh any possible advantages which

might follow from its establishment for the

sole purpose of making fully effective the

existing opportunities for higher instruction

and research in connection with the gov-

ernment service, especially as it is possible

to make these opportunities fully effective in

what is in our judgment a simpler and a bet-

ter way.

DECLARATION OF THE COMMITTEE.

The committee, therefore, by unanimous

vote—twelve members being present and

voting—adopted the following declaration

on November 3, 1899 :

1. It has been and is one of the recognised

functions of the federal government to encourage

and aid, but not to control, the educational in-

strumentalities of the country.

2. No one of the bills heretofore brought be-

fore Congress to provide for the incorporation of

a national university at Washington commends

itself to the judgment of this committee as a

practicable measure.

3. The government is not called upon to main-

tain at the capital a university in the ordinary

sense of the term.

ALTERNATIVE PLANS.

In this declaration the committee an-

swered in the negative the first question

under consideration, namely : Should there

be established a statutory university of the

United States ?

The second question before the committee

was : Should the Congress be asked to

place the educational facilities of the gov-

ernment departments at the disposal of a

non-governmental institution ?

It appears from the public record that

the Congress has already done this. There

are two expressions of the will and the

purpose of the Congress in this matter.

The first is contained in the joint resolu-

tion, approved April 12, 1892, which is as

follows :

Joint resolution to encourage the establisbment

and endowment of institutions of learning at the

national capital by defining the policy of the govern-

ment with reference to the use of its literary and

scientific collections by students :

Whereas, Large collections illustrative of the

various arts and sciences, and facilitating literary and

scientific research, have been accumulated by the

action of Congress through a series of years at the

national capital ; and

Whereas, It was the original purpose of the gov-

ernment thereby to promote research and the diffusion

of knowledge, and is now the settled policy and

present practice of those charged with the care of

these collections specially to encourage students who
devote their time to the investigation and study of

any branch of knowledge by allowing to them all

proper use thereof ; and

Whereas, It is represented that the enumeration

of these facilities and the formal statement of this

policy will encourage the establishment and endow-

ment of institutions of learning at the seat of govern-

ment, and promote the work of education by attract-

ing students to avail themselves of the advantages

aforesaid under the direction of competent in-

structors
;
therefore,

Resolved by the Senate and House of Representatives

of the United States of America, in Congress assembled,

That the facilities for research and illustration in the

following and any other governmental collections

now existing or hereafter to be established in the city

of Washington for the promotion of knowledge shall

be accessible, under such rules and restrictions as the

officers in charge of each collection may prescribe,

subject to such authority as is now or may hereafter

be permitted by law, to the scientific investigators

and to students of any institution of higher education

now incorporated or hereafter to be incorporated

under the laws of Congress or of the District of

Columbia, to wit

:

One. Of the Library of Congress.

Two. Of the National Museum.
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Three. Of the Patent Office.

Four. Of the Bureau of Education.

Five. Of the Bureau of Ethnology.

Six. Of the Army Medical Museum.
Seven. Of the Department of Agriculture.

Eight. Of the Fish Commission.

Nine. Of the Botanic Gardens.

Ten. Of the Coast and Geodetic Survey.

Eleven. Of the Geological Survey.

Twelve. Of the Naval Observatory.

Approved, April 12, 1892.

The second is contained in the following

paragraph in the general deficiency appro-

priation bill passed at the second session

of the Fifty-sixth Congress, and approved

Marcli 3, 1901

:

That facilities for study and research in the govern-

ment departments, the Library of Congress,^ the

National Museum, the Zoological Park, the Bureau

of Ethnology, the Fish Commission, the Botanic

Gardens, and similar institutions hereafter estab-

lished shall be afforded to scientific investigators and

to duly qualified individuals, students and graduates

of institutions of learning in the several states and

territories, as well as in the District of Columbia,

under such rules and restrictions as the heads of

the departments and bureaus mentioned may pre-

scribe.

The joint resolution of April 12, 1892,

placed the governmental facilities for re-

search at the disposal of duly qualified

students of institutions of learning at

Washington, D. C. The law of March 3,

1901, extends the same privilege to duly

qualified students or graduates of insti-

tutions of learning wherever they may be

situated throughout the United States.

It appears, therefore, that the Congress

has already taken the necessary steps to

make possible all that is desired in this

connection, and it only remains to devise a

plan by which the advanced students who
wish to avail of the opportunities offered

may be given such systematic information,

direction and oversight as they may need

in order to carry on their studies to the

best advantage, and in order that such

official records of their work at Washington
may be kept, as will justify the several uni-

versities of the country in recognizing the

period spent in study and investigation at

Washington in passing upon their qualifi-

cations as candidates for the higher aca-

demic degrees.

A NON-GOVERNMENTAL INSTITUTION AT

WASHINGTON.

The remaining question before the com-

mittee for consideration was, then, this

:

Should a plan be devised by which, through

the cooperation of several institutions, such

a non-governmental institution should be

established and maintained at Washing-
ton, this to involve its incorporation and
governmental aid.

The subject of the best form of organiza-

tion for such an institution and of its precise

relations to the government has been given

prolonged consideration. Advice and sug-

gestion have been sought from the heads

of the several scientific bureaus at Wash-
ington, from the representatives of the

Association of Agricultural Colleges and

Experiment Stations, from the presidents

of the State universities and land-grant

colleges, and from many others believed or

supposed to be interested in the question.

It seemed at first as if a solution might be

found through the Smithsonian Institution,

and that it might most wisely undertake

the advisory and supervisory functions for

which provision was to be made. The au-

thorities of the Smithsonian Institution,

however, did not view the suggestion with

favor, and, in addition, they were doubtful

of their legal capacity to perform such

functions. Another objection was found

in the fact that the Smithsonian Institu-

tion restricts itself to the field of the

natural sciences, whereas students of his-

tory, political economy, and philology are

also to be provided for.

An alternative suggestion was that the

Bureau of Education should be a.sked to

assume executive control of the proposed
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student body. On reflection, however, it

appeared that this would require far-reach-

ing amendments to the law governing the

bureau, that these might be difiBcult or im-

possible to obtain, and that the matter

might become complicated with wholly ex-

traneous considerations relating to the

status of the Bureau of Education and the

extension of its authority in other direc-

tions.

It has, therefore, seemed best to the

committee not to propose either of the

plans above mentioned.

The committee have been advised, how-

ever, of a plan for a non-governmental in-

stitution at Washington, which may be

able to supply all that is desired. This

plan is the outcome of action taken by the

Washington Academy of Sciences and by

the George Washington Memorial Associa-

tion.

WASHINGTON ACADEMY OF SCIENCES.

The Washington Academy of Sciences

includes in its membership all, or nearly

all, the directors and officers of the scien-

tific bureaus of the government. It was

organized in 1898 and grew out of the

affiliation which had previously existed be-

tween the local scientific societies. It is

an incorporated body having for its main

object to bring within a single organization

the representatives of the varied scientific

work being carried on at the capital. The
academy has power to acquire and to hold

real estate, to publish, to conduct or to

assist investigation in any department of

science, to maintain a library, and in gen-

eral to transact any business pertinent to

.
an academy of sciences. The list of mem-
bers, resident and non-resident, of the

Washington Academy of Sciences shows
that it is national in its scope and in-

fluence, and that representatives of philos-

ophy, history, education and political

economy are included.

GEORGE WASHINGTON MEMORIAL ASSOCIATION.

The George Washington Memorial Asso-

ciation is an organization of women, incor-

porated in the District of Columbia in 1898,

" to advance and secure the establishment

in the city of Washington, D. C, of a uni-

versity, for the purposes, and with the ob-

jects, substantially as contemplated and set

forth in, and by, the last will of George

Washington, the first President of the

United States of America, and to increase

the opportunities for the higher education

of the youth of the said United States, and

to this end to collect, take and hold moneys,

gifts and endowments, to take and to hold

by purchase, donations, or devise, real es-

tate, to erect and furnish buildings to be

used by said university, when legally estab-

lished," and so forth.

In the year 1901 the certificate of incor-

poration of the George Washington Me-

morial Association was amended in due

legal form, and all mention of a university

was omitted from the statement of its pur-

poses. The object of the Association is

now declared to be ' •' to aid in securing in

the city of Washington, D. C, the increase

of opportunities for higher education, as

recommended by George Washington, the

first President of the United States of Amer-

ica, in his various messages to Congress,

notably in the first, in favor of ' the promo-

tion of science and literature,' and sub-

stantially as contemplated and set forth in

the last will of George Washington, and by

and through such other plans and methods

as may be necessary and suitable for the

objects and purposes herein set forth, and

to this end to collect, take and hold moneys,

gifts and endowments, to take by purchase,

donation, or devise, real estate, and hold

the same, to erect and furnish buildings to

be used for the purposes herein set forth,

and, when necessary for the said purposes,

to sell, convey, mortgage and exchange

any real and personal estate which the As-
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sociation may hold, and to do any and all

things which may lawfully be done in carry-

ing out the objects and purposes of this

corporation."

ACTION OF THESE ORGANIZATION'S.

It appears that action has been taken by

these organizations—by the Board of Man-
agers of the former on February 26, 1901,

and by the Board of Trustees of the latter

on March 13, 1901—which brings the sup-

port of each to a plan for an institution of

the tj^pe which has been discussed above.

Both organizations have agreed to cooperate

to found an institution in the city of Wash-
ington, as a memorial to George Washing-

ton, which shall be maintained to promote

the advanced study of the sciences and the

liberal arts, and which shall assist in carry-

ing out the purposes and the intent of the

joint resolution of April 12, 1892, and of

the law of March 3, 1901.

WASHINGTON MEMORIAL INSTITUTION.

On May 17, 1901, articles of incorporation

were filed at Washington, D. C, signed by

Daniel C. Oilman, president of the Johns

Hopkins University ; Charlotte Everett

Hopkins, president of the Oeorge Washing-

ton Memorial Association ; C. Hart Mer-

riam, chief of the United States Biological

Survey ; George M. Sternberg, surgeon-gen-

eral, United States army ; Charles D. Wol-
cott, director of the United States Geolog-

ical Survey ; and Carroll D. Wright, United

States Commissioner of Labor, as follows :

ARTICLES OF INCOEPOEATION.

We, the undersigned, persons of full age, and citi-

zens of the United States, and a majority of whom are

citizens of the District of Columbia, being desirous to

establish and maintain, in the city of Washington, an

institution in memory of George Washington for pro-

moting science and literature, do hereby associate our-

selves as a body corporate, for said purpose, under the

general incorporation acts of the Congress of the

United States enacted for the District of Columbia ;

and we do hereby certify in pursuance of said acts as

follows :

1. The name or title by which such institution shall

be known in law is the Washington Memorial Insti-

tution.

2. The term for which said institution is organized

is nine hundred and ninety-nine years.

3. The particular business and objects of the insti-

tution are : to create a memorial to George Washing-

ton ; to promote science and literature ; to provide

opportunities and facilities for higher learning ; and

to facilitate the utilization of the scientific and other

resources of the government for purposes of research

and higher education.

4. The number of its trustees for the first year of

its existence shall be fifteen.

Steps are to be taken at once by these in-

corporators to organize the institution, as

described, and to select a body of trustees

which shall be efficient and, so far as may
be, representative of a variety of scientific

and educational interests.

CHARACTERISTICS OF THE INSTITUTION

PROPOSED.

Concerning the proposed institution, we
assume :

1

.

That it will be independent of govern-

ment support or control, as it will also be

independent of the support or control of ex-

isting educational institutions. It might

well appeal with peculiar force to the gen-

erosity of those men and women who are

willing to increase, and who are desirous of

increasing, the endowment of higher educa-

tion in the United States.

2. That its objects will be

:

a. To facilitate the use of the scientific

and other resources of the government for

research.

h. To cooperate with universities, col-

leges and individuals in securing to prop-

erly qualified persons opportunities for ad-

vanced study and research now obtainable

only to a limited extent in Washington

and not at all elsewhere.

3. That its oversight and control will be

in the hands of trustees and officers repre-

senting the educational experience and

ideals of the existing institutions for higher

education.
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4. That the arrangements between the

student body and the several governmental

bureaus will be made, subject to the by-laws

of the trustees, in such a way as to carry

out to the fullest possible extent the de-

clared policy of the Congress. It is ex-

pected that the government officials will

advise rather than instruct the students

assigned to them.

5. That the sole test of admission to the

privileges which the institution offers will

be merit and proficiency, to be ascertained

in such way as the trustees shall provide.

6. That students coming from universi-

ties and colleges for a period of study or

investigation at Washington will, upon re-

quest, be given appropriate credentials, on

completing their work, for presentation to

the institution from which they seek a de-

gree.

7. That students working in government

laboratories or collections will be subject to

the rules and regulations there prevailing.

PROVISION FOR STUDENTS.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Animal industry ,

Anthropology and ethnology...

Astronomy > ,

Botany ,

Cartography ,

Chemistry ,

Forestry
Geology
History (Library of Congress).
History and diplomacy (State

Department) ,

Hydrography
Library administration and

methods (Library of Con-
gress)

Magnetism
Meteorology ,

Mineral resources

Paleontology
Physics
Standards (Bureau of)

Statistics

Tides
Topography
Zoology

Possible

10
4

3
11
2
6

10
10
5

1

5

5
1

5
2
5
2

Now bei

2
1

10
34

134

Maxi-
mum No.

of
students.

25
13
8

25
5
10
20
17
10

5
10

15
2

15
5
7
3

org'd

5
2

20
50

272

8. That, if successfully carried out, this

plan will provide a body of trained stu-

dents, ready for expert work, many of

whom might enter the government service,

while others would become instructors in

institutions of learning or be engaged as

experts in a private capacity.

The departments or subjects in which
graduate students could be received and
the provision that could be made for them
at present are unofficially estimated to be

as in previous table.

ACTION OF COMMITTEE.

The committee have adopted the follow-

ing resolution :

Resolved, That we approve the plan for a

non-governmental institution, known as the

"Washington Memorial Institution, to be

established and maintained at Washington,

D. C, for the purposes of promoting the

study of science and the liberal arts at the

national capital, and of exercising system-

atic oversight of the advanced study and
investigation to be carried on by duly

qualified students in the governmental

laboratories and collections, in accordance

with the terms of the joint resolution of

Congress approved April 12, 1892, and
those of the act of March 3, 1901.

We recommend that the National Coun-

cil of Education adopt the following reso-

lution :

Resolved, That the report of the commit-

tee authorized by resolution of July 11,

1898, to investigate the entire subject of a

national university be received, and the

committee discharged.

William R. Harper,

Chairman.

Edwin A. Alderman.
Nicholas Murray Butler.

James H. Canfield.

J. L. M. Curry.

Newton C. Dougherty.
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Andrew S. Draper.

Charles W. Eliot.

William H. Maxwell.
j. g. schurman.

F. Louis Soldan.

Note.—Mr. E. J. James was unable to attend

the meetings of the Committee and declines to sign

the report.

May 24, 1901.

BADIO-AQTIVE SUBSTANCES AND THEIR
RADIATIONS.

During the past five years many physi-

cists, attracted by the freshness of the field

and the promise of important discoveries,

have turned their attention to the study of

the newly discovered radio-active sub-

stances. The result has been a rapid in-

crease in knowledge of and interest in the

phenomena, until now the main facts are

known to all scientists, but, since the

knowledge of the subject is increasing so

fast, a short review is now and then accept-

able and necessary, especially to those

whose chief interests lie along other lines.

In this article an attempt is made to point

out the more interesting features of the

subject.

The real discovery of the persistent radi-

ations from the uranium compounds was

made by M. Henri Becquerel in 1896. It

had been stated by M. ISTiewenglowski that

under the action of sunlight certain phos-

phorescent salts emit radiations which can

penetrate black paper. In testing whether

this applies to uranium salts, M. Becquerel

discovered to his surprise that with uranium

salts exposure to sunlight is unnecessary

;

uranium compounds are all the time giving

off radiations which can pass through

opaque bodies and affect a photographic

plate on the other side. It was soon found

that the uranium radiations discharge elec-

trified bodies in the neighborhood by ioniz-

ing the surrounding air after the manner
of kathode and X-rays. Naturally, about

the first hypothesis was that the radiations

are ether vibrations, perhaps of very short

wave-length, and many attempts were made
to find evidence of reflection, refraction or

polarization, with the result that none of

these properties nor any of the properties

peculiar to wave motion has yet been

shown to belong to these radiations.

A few months after the discovery of the

uranium radiations Professor Schmidt and

Mme. Curie, a Polish physicist working in

Paris, independently discovered the radio-

activity of thorium compounds. An elab-

orate study of thorium radiations has since

been made at McGill University by Pro-

fessors Butherfocd and Owens.

A greater discovery, however, was in

store for Mme. Curie ; for observing that

many specimens of pitchblende, the princi-

pal ore of uranium, were more strongly

radio-active than the pure uranium salts,

she and her husband attempted a chemical

separation of the suspected more active

element. The result is well known ; they

succeeded in isolating two substances hav-

ing at least 100,000 times the radio-activity

of uranium. The first of these substances,

which they named polonium, follows the

bismuth in the separation from pitchblende.

The separation from the bismuth is effected

by taking advantage of the fact that polo-

nium sulphide is more volatile than bis-

muth sulphide. The second substance they

named radium. It follows the barium in

its chemical reactions, but its chloride is

less soluble in water than barium chloride,

which affords a means of separation from

the barium. Another very active sub-

stance has been obtained from pitchblende

by M. Debierne. He has named it actinium.

Chemically it is closely allied to titanium.

ISTo one of these three substances has

been obtained free from impurity, and the

amounts obtained are exceedingly small,

only a few centigrams from a thousand ki-

lograms of pitchblende.
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The spectrum of radium has been care-

fully examined by M. Demarcay, who as-

signs to it several new lines, the strongest

having wave-lengths 4,683 and 3,814.7, and

two bands. No characteristic spectrum has

yet been found for polonium or actinium.

On account of the small quantities of these

substances available, no accurate atomic

weight determinations have yet been made,

but from what has been done it appears

that radium has a higher atomic weight

than barium.

At first it was supposed that the uranium

itself was the source of the radio-activity of

the uranium salts, since often the activity

of the compounds seemed to depend on the

amount of uranium present, but after the

discovery of radium and polonium the ra-

dio-active power of uranium began to come

under suspicion. Professor Crookes found

that often different specimens of the same

uranium salt would have very different

radio-active strength, which difference in

strength could be very little changed by

changes in chemical or phj^sical conditions,

the strongly active salt remaining so and

the less active salt never gaining strength.

Suspecting that the radio-activity was due

to something other than the uranium, Pro-

fessor Crookes set about separating this

irrepressible element. Such was his suc-

cess that, starting with active uranium ni-

trate, he was able to obtain from it ura-

nium nitrate which had no effect on a

photographic plate even with an exposure

of seven days. At the other end of the

separation he had a substance many times

as active as the original salt. The best

and simplest of several methods of separa-

tion makes use of ether as a solvent. The
ether dissolves the uranium nitrate and
leaves undissolved most of the radio-

active substance. This substance Professor

Crookes calls UrX, the X testifying to

our present ignorance of its real nature.

Professor Crookes has also tried to separate

the active material from the thorium com-

pounds, but has so far met with only par-

tial success. It seems not unlikely, though,

that it may yet be done as completely as in

the case of uranium. Meanwhile it is con-,

venient still to speak of uranium and tho-

rium radiations.

PHOTOGRAPHIC AND CHEMICAL EFFECTS OF

THE RADIATIONS.

The photographic efi"ect was the one

first discovered and it remains the most

delicate test for radio-activity, for the

effect is cumulative, and the exposure may
be made as long as desired. Any one can

obtain very good radiographs from any of

the ordinary uranium salts by using rapid

dry-plates and an exposure of two days,

while visible effects can be obtained with

a much shorter exposure. Polonium and

radium affect a photographic plate in a

few minutes if sufficiently close to it. Even

with a distance of a meter between the

radium and the plate, radiographs have

been obtained after a few days' exposure.

These are very sharp, showing thus the

rectilinear propagation of the radiations.

Polonium radiations are so rapidly ab-

sorbed by the air that no effect is pro-

duced with a greater distance than a few

centimeters.

Under the action of the radium ra-

diations glass takes a permanent brown

or violet tint. The haloid salts of the

alkali metals become colored just as

under the action of the X-rays. Paper is

sometimes discolored and under certain

conditions ozone may be formed in the

neighborhood of the very active « sub-

stances. Barium platino-cyanide is colored

brown.

The action of the radium rays on the

skin is the same as that of the X-rays.

At first there is a slight reddening of the

skin, but after three or four weeks' exposure

severe inflammation sets in.
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FLUORESCENCE.

Most of the substances that show fluor-

escence under the action of ultra-violet

light or the X-rays also fluoresce under the

action of the radium radiations, while

those that fluoresce under ordinary light

do not fluoresce under the radium radia-

tions ; but there are numerous exceptions

to these rules.

It is a very interesting fact that when
freshly prepared the radium salts are

faintly self-luminous, and this property

seems to be retained as long as the salt

does not absorb moisture. It is this prop-

erty that has excited much of the popular

interest in the radium salts, for it is a case

of the longed-for light without heat. In

fact, it is light with no apparent source of

energy whatever. If radium chloride ever

becomes cheap we may be given an op-

portunity to court fortune by investing in

preferred stock of some ' International

Eadium Illuminating Company.' Just at

present gold is dirt cheap in comparison

with these radium salts. The self- lumines-

cence is due to the fact that under the

action of its own rays either the salt itself,

or some of the unavoidable impurities,

fluoresces.

Some of the tissues of the eye fluoresce

under the radium rays,so a sensation of light

is felt when some of the salt is brought before

the closed eyelids or placed on the temple.

IONIZATION OF GASES.

Any gas traversed by the Becquerel rays,

as Mme. Curie has named the new radia-

tions, is made capable of conducting elec-

tricity. This conductivity is of the same
nature as that produced in gases by the

kathode and X-rays. According to the ac-

cepted hypothesis, the positive and negative

particles or ions of the gas are knocked

apart by the radiations, and the motion of

these free charged ions when directed by an

electric field constitutes the electric current.

If an ionized gas is left to itself the positive

and negative particles soon reunite, and, in

fact, the reuniting process goes on all the

time in proportion to the number of free

ions in the gas, so that under any given in-

tensity of ionizing radiation a condition of

equilibrium is soon reached in which the

reuniting goes ou as fast as the ionizing.

Since the amount of ionization may be

measured by measuring the electrical con-

ductivity of the gas, this affords a conven-

ient means of comparing the relative

strengths of radio-active substances, and
one which is much more rapid and accurate

than the photographic one. It is by no

means certain, however, that the radiations

most efiective for ionization will therefoi^e

produce most efiect on a photographic plate.

Ionization is proportional to the absorption

of the radiations by the gas, so that if a bit

of radio-active substance be placed between

two metal plates a greater current may be

sent between them when they are two centi-

meters apart than when they are only one,

the greater thickness of the air in the first

case absorbing more of the radiations.

An ionized gas is in many respects similar

to an ordinary liquid electrolyte, and Lord

Kelvin has shown that when a plate of

copper and a plate of zinc are connected by

a wire and the air between the plates ex-

posed to radiations from uranium com-

pounds, a current flows through the con-

necting wire just as if the plates were im-

mersed in a liquid electrolyte. It has

recently been shown that the Becquerel

rays decrease the resistance of selenium,

just as light and the X-rays do.

PENETRATING POWER.

The radiations from the various sub-

stances are not at all homogeneous, some

being verj' penetrative, others being easily

stopped by any substance. Polonium radi-

ations, while intense, are of the non-pene-

trating kind, being stopped by even the
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tliinnest metal foil. Uranium radiations,

and therefore Crookes' UrX radiations, are

much more penetrating, passing through

metals, glass and in fact all substances,

but with considerable loss of intensity.

Thorium compounds emit radiations of

at least two very different penetrating pow-

ers, one part only feebly penetrating, an-

other as penetrating as the TJrX radia-

tions. Eadium and actinium also emit

both penetrating and non-penetrating rays,

some of the radium rays being the most

penetrating of all. Screens of sheet metal

act as sieves for the rays, soon cutting

off the less penetrating rays and allowing

the more penetrating kind to go through

with but little diminution in intensity.

One sheet of tin, 0.0025 mm. thick, trans-

mitted 44% of the radiations from one

radium specimen, two sheets of the same

thickness transmitted 31%, and 15 sheets

15%. A sheet of glass 0.16 mm. thick

transmitted 26%, and ten plates 16%.

Aluminum 0.16 mm. thick transmitted

28%, six sheets 16%. On account of the

non-homogeneity of the radiations it has

been very difficult to determine the law of

absorption, but it appears that for the rays

of the most penetrating type, at least, the

absorption is proportional only to the den-

sity and thickness of the absorbing screen,

the kind of material, whether platinum,

paper, glass, air or other substance, making

but little difference. Because some of the

less penetrating rays are absorbed by the

salt itself, there is a larger proportion of

the very penetrating rays in the radiations

from a thick layer of the salt than in those

from a thin layer.

DEFLECTIOISr IN A MAGNETIC FIELD.

Several experimenters discovered about

the same time that some of the Becquerel

rays are affected by a magnetic field. This

brought out strongly their resemblance to

the kathode rays, and further experiment-

ing proved that if a beam of radium radia-

tions is made to pass through a magnetic

field which is perpendicular to the direc-

tion of the beam, then the beam is deflected

just as a beam of kathode rays would be,

that is, just as a stream of negatively

charged atomic projectiles would be deflect-

ed. This fact furnished the basis for the

present accepted hypothesis, namely, that

the deviable rays consist of a stream of

rapidly moving particles, charged with

negative electricity. The deflection in a

magnetic field gives further proof of the

non-homogeneity of the radiations. The

experiment is as follows : A vertical beam

is obtained by placing the radio-active salt

at the bottom of a narrow hole in a block

of lead, which is then placed on a hori-

zontal photographic dry-plate or a fluores-

cent screen, in the horizontal field of a large

electro-magnet. "When the magnet is en-

ergized the vertical beam of rays is deflect-

ed in a direction always perpendicular to

its direction of propagation, and also per-

pendicular to the magnetic lines of force,

so that it is finally bent over until it falls

upon the plate or screen. The impression

produced is not a spot, but a band or mag-

netic spectrum, which could not be the case

if the beam were composed of homogeneous

radiations. According to the electrified-

projectile hypothesis this can be explained

by saying that the particles do not all have

the same velocity, in which case those hav-

ing the highest velocity would be the least

deflected. This view has support in the

fact that of the deviable rays, the least de-

viable are the most penetrating, as we
should expect from the higher velocity of

the particles. Becquerel found that for the

rays from a sample of radium the product

of the strength of the field into the radius

of curvature of the path varied from 350

to 3,000.

There are, however, certain raj^s that are

not deflectable in a magnetic field, and
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these are of the least peuetratiug kind,

which, according to the charged-particle

hypothesis, should, on the contrary, be

most deflected by the field. A satisfactory

hypothesis as to the nature of these non-

deflectable, non-penetrating radiations has

not yet been put forth. Perhaps they con-

sist of particles of much larger mass than

those of the deflectable rays. M. Villard

finds also in the radium radiations a small

proportion of very penetrating, non-deflect-

able raj^s, quite similar to the X-rays.

ELECTROSTATIC EFFECTS.

Now a stream of charged particles de-

flectable by a magnetic field should also be

deflected by an electrostatic field. This is

found to be the case. Furthermore, a

shower of negatively charged particles

ought to impart a negative charge to an in-

sulated conductor. Of course in this case

air would not act as an insulator, for it be-

comes a conductor under the action of the

rays. M. and Mme. Curie got around

this difSculty by insulating a conductor with

a thin layer of wax over its surface, then

exposed it to radium radiations and found

that it became highly charged negatively.

Insulating some of the radium salt in the

same manner with wax, they found that it

became highly chai'ged positively, a beauti-

ful corroboration of the theory that there is

a separation of the atomic particles with

their charges. If, as now seems almost

certain, the negatively charged part of the

atom has a mass only a small fraction, a

thousandth perhaps, of that of the positive

part, it is very reasonable that the negative

particles would be the ones to be shot out in

case of interatomic commotions. The rate

of charging in the experiment was about 4 x
10~^- amperes per sq. cm. of the radium salt.

VELOCITY, MASS AND ENERGY OF THE
RADIATIONS.

The velocity of a charged particle and
the ratio of the charge to the mass may be

found by comparing its path in a magnetic

field with its path in an electrostatic field,

Then assuming the charged-particle hy-

pothesis it should be possible to calculate the

velocity of the particles in the deflectable

rays from the radio-active substances.

This has been done by M. Becquerel. The
curvature of the path in the magnetic field

can be measured without much difiiculty,

but the deflection in the electrostatic field

is very small. The difl&culty of the experi-

ment is also increased by the complex

character of the radiations, making it un-

certain if rays of just the same kind are be-

ing observed in the two fields. Some con-

fidence, however, must be placed in the re-

sults, though they give for the velocity of the

particles an astounding figure, about half

the velocity of light. How from a quiet,

peaceful bit of white salt particles can be

shot off with such a velocity as this remains

for explanation. The ratio of the charge

to the mass of the particles is of the same

order as in the case of the kathode rays,

another evidence that the atomic charges

are invariable and inseparably connected

with the particles.

By measuring the rate at which a charge

is imparted to a conductor, and then using

the values of the A'^elocity and of the ratio

of the charge to the mass determined as

above, the kinetic energy per second of the

particles emitted may be calculated. For

a sq. cm. surface of a very active radium

preparation it has been found to be 5.1 ergs

per second, or five ten-millionths of a watt.

The mass of the particles, calculated from

the same data, is exceedingly small, the

loss from a sq. cm. of surface being some-

thing like a milligram in a thousand mil-

lion years. M. Becquerel observes that it

is of the same order as the evaporation of

certain odorous bodies.

Professor Eutherford and Mr. McClung
made last year some interesting experiments

on the energy required to produce ionization
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of gases by kathode and X-rays. Assuming

that the same energy is required to produce

ionization by the Becquerel rays, they esti-

mate that a sq. cm. surface of a thick layer

of uranium oxide gives off energy at a rate

not less than 10~" calorie per second, which

is suflicient to raise the temperature of 1

gram of water 1° C. in 3,000 years. In the

case of radium, 100,000 times as active as

uranium oxide, the energy given off is not

less than 3,000 calories per year for a gram

of substance. This value for the energy is

40 or 50 times as large as the value men-

tioned above, obtained by the other method.

That the amount of energy concerned is

so small emphasizes the extreme delicacy

of the photographic and ionization tests.

SECONDARY RADIATIONS.

X-rays impinging on some substances in-

duce secondary radiations, and it was soon

found that the Becquerel rays also possess

this power, with the important difference

that the secondary radiations induced by
the Becquerel rays continue after the action

of the primary rays has ceased, which is

not the case with those induced by the X-
rays. These secondary radiations affect

photographic plates and ionize gases. The
radium preparations are the most active in

producing secondary radiations, and the ef-

fect is produced equally well in the case of

such different substances as platinum, zinc,

bismuth and even paper. Up to a certain

limit the intensity of the secondary rays

increases with the time of exposure to the

radium ; after the removal of the radium
the intensity gradually weakens, disappear-

ing altogether after some hours. The source

of the secondary rays was thought to be a
fine dust which escapes from the radium
and settles on neighboring bodies, but it

cannot be removed by washing, and the

radium rays have the power of imparting it

even after .passing through metal screens.

It seems too that this power of emitting

radiations may even be imparted to gases.

A number of substances may be made
strongly radio-active by precipitation from

solutions containing small amounts of the

most active substances, and several times

these temporarily active substances have

been mistaken for compounds of new ele-

ments. It is not yet known to what extent

the secondary radiations are like the

primary, for their intensity is so small that

a comparison is difiicult.

Thorium oxide gives off a remarkable

vapor or ' emanation ' which causes a

strong secondary radio-activity. This ema-

nation can pass through paper and even

very thin metal. It gradually diffuses itself

throughout the air and is carried about

by air currents. Air containing the ema-

nation retains its electrical conductivity for

as long as ten minutes after the thorium

oxide is removed, though ordinary ionized

air loses its conductivity in a few seconds.

The emanation is not removed from the air

by drawing it through wool or bubbling it

through water or sulphuric acid. Any sub-

stance charged with negative electricity

collects and concentrates the emanation,

becoming very radio-active after a few

hours in the presence of thorium oxide.

Sand-papering Or treatment with sulphuric

acid removes the emanation from a platinum

wire on which it has been concentrated.

On afterwards evaporating the acid a radio-

active residue may be obtained. The
thorium emanation much resembles a fine

radio-active dust.

NATURE OF THE RADIATIONS AND SOURCE OF

THEIR ENERGY.

We may say then that for one com-
ponent of these complex radiations a satis-

factory explanation is offered. This com-
ponent is of the same nature as the kathode
rays, and consists of a rapidly moving
stream of minute material particles each

having its charge of negative electricity.
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Another component is similar to tlie X-
rays, and is probably a phenomenon of

the ether rather than of ordinary matter.

Perhaps this component is produced by the

action of the first component, as the X-rays

are produced by the action of the kathode

rays. For the rest no satisfactory explana-

tion has been given. Many of the secon-

dary effects seem to result from a fine dust

emitted from the radio-active substance.

Possibly there is only a single primary

radiation, the rest being secondary effects,

as the kathode rays generate the X-rays

and these in turn generate their complex

secondary radiations.

The chemical nature of the radio-active

substances or elements is still little under-

stood, nor is it surprising when one con-

siders the difficulty of working with sub-

stances occurring in such minute quantities

as these. Only one new element, radium,

is definitely established. Hofmann and

Strauss thought they had isolated another

new radio-active element, but while still

claiming the new element, they now ad-

mit that it is not radio-active.

The question of the source of energy in

these radiations is yet unanswered. Is the

energy potential in an unstable molecular

or atomic structure, or is it supplied con-

tinuously by outside sources ? In the first

case, how long will the energy last ? In

either case, is it a property that matter in

general may under proper conditions as-

sume, or is it, as it seems, restricted to a

very few peculiar elements? Heat or cold,

high or low pressure, has little influence on

the emission of the rays. Mme. Curie once

put forth the hypothesis that perhaps the

radiation is induced in the radio-active ele-

ments by a sort of transcendental radia-

tion more penetrating than the X-rays and
pervading all our space. Professor Geitel

found that if so the exciting radiations

penetrate easily hundreds of yards of rock,

for radium was still active at the bottom of

the deepest mine to which he had access.

Finally, the study of the radio-active sub-

stances will surely lead to a better knowl-

edge of that which is the subject of much
of the physical research of to-day, the

intimate structure of matter.

Geo. B. Pegram.
Columbia University,

June 21, 1901.
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SCIENTIFIC BOOKS.

Les prohlemes de la vie. 1 ''" Partie. La Sub-

stance vivante et la cytodierese. Par Dr.

Ermanno GriGLio-Tos. Turin. 1900.

Atitle, suchastheauthorof thepresentvolume

has selected, is apt to excite suspicion by suggest-

ing a discussion of phenomena for the explana

tion of which the data at our disposal seem at

present hardly sufficient. The time when the

biologist was content with an ignoramus or

with the endeavor to conceal his ignorance

under cover of vital force has passed away, and

a school has arisen which pins its faith on the

investigation of Entwicklungsmechanik, but

which, it must be confessed, still subsists on the

substance of things hoped for. The pendulum
has swung from the predication of a special

force to the application of the fundamental

principles of physics and mechanics, but with-

out as yet yielding the desired explanation of

protoplasmic activity, possibly because the new
position has not yet been sufficiently exploited.

Professor Giglio-Tos, however, believes that

the lack of conclusive results is due to the

pendulum having swung too far ; the basis of

an explanation of the phenomena of life is to

be sought, in his opinion, not so much in the

physical as in the chemical principles involved.

The most fundamental of all the vital functions

is assimilation and this he believes is exclusively

a chemical phenomenon, perfectly analogous to

the changes which organic chemical compounds

may be made to undergo in our laboratories,

acetic acid, for instance, if supplied with the

proper food in the way of reagents, assimilating

these and producing with their aid additional

molecules of acetic acid. The example which

he gives in illustration of the chemical nature

of assimilation is so suggestive that it may be

repeated here.

(i:

Acetic
acid.

CH3

COOH
COOH

I
•

CH3

Acetyle
chloride.

CH,

Phosphorns
pentachlor-

ide.

+ PCl5 =

Acetic
chlori

:

CH,

Phosphorus
oxyehloride.

Hydro-
chloric
acid.

+ PCl5 =

COCl

CH,

-f PCI3O -f HCl

COCl
-f PCI3O + HCl

Zinc
ethyl.

CH.

Methyl-ethyl
ketone.

CH,

Zinc
chlo.ide.

COCl CH2
(2) + Zn<

COCl CH,

CH, CH,

CH^

CO
I

CH3 + ZnCl.,

CH3
I

CO
I

CH,
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Thus two molecules of acetic acid supplied

with the proper food (phosphorus pentachloride

zinc ethyl and oxygen) have been able to assim-

ilate additional atoms of CH.O, the result being

the formation o? four molecules of acetic acid

(growth), together with certain excreta (phos-

phorus pentachloride, hydrochloric acid and

zinc chloride). Arguing for this case, Professor

Giglio-Tos lays down the following conditions

as necessary in order that a molecule may ex-

hibit the phenomena of assimilation :

1. It must be able, with the aid of assimila-

tion, to divide into molecules similar to itself.

2. The necessary nutritive substance must be

always present.

3. The nutritive and secondary (excreta)

products must not act destructively upon each

other.

4. The various processes of assimilation must

follow one another in a definite order.

5. The physical conditions (heat, light, etc.)

must be suitable.

The molecules of protoplasm, which are

termed biomolecules, possess or exist under these

necessary conditions and hence exhibit assimila-

tion.

Having established this point, the author then

proceeds to discuss differentiation. If we repre-

sent the primary molecule by a and the various

compounds formed during the assimilative

process by b, c, cl, and M, the process indicated

above may be graphically composed as

a h c-d M=a-\- a

It is not necessary, however, that the resulting

molecules should be identical in composition

with that from which they arose, and the series

may run thus :

„/ ... 6/...c^... (Z/... ii// = e'4-e/

and finally it is possible that? the two resulting

molecules may differ from one another, thus

«// ... y/ ...
c^-' - d'^ if-' == e'^+ {/''

As a combination of these various results of

assimilation, which the author terms respect-

ively autogenetic, homogenetic and hetero-

genetic, the differentiation of the biomolecules

is produced. The biomolecules represent for

Professor Giglio-Tos the fundamental con-

stituents of protoplasm, but they are chemical*

constituents, and like many of his predecessors

he finds it necessary to postulate the existence

of living particles composed of an aggregation

of biomolecules and which he terms hiomores.

These he likens to a double salt and, since each

biomore is composed of living molecules, it too

is a living compound, and from the biological

standpoint may be regarded as a symbiosis of

molecules, since for the preservation of the

biomore the component biomolecules must react

favord,bly upon one another. The biomores

are aggregated symbiotically to form a hioplasma

and a symbiotic system of biomores which per-

forms all the functions of life and constitutes a

living unit, is termed a hiomonad, while, finally,

a cell is a biomonad ' characterized by the chemi-

cal nature of certain biomores which form its

nucleus ' or in other words is a differentiated

biomonad.

Such in brief is the fundamental idea

which the author expounds in the first five

chapters of his book, and in the succeeding

pages he proceeds to discuss the phenomena of

cell division in the light of this idea. Eepro-

duction is after all merely discontinuous growth

and the causes which determine the growth or

division of a molecule will be the same in the

case of a biomore, or biomonad, or a cell. The
division of a molecule depends upon the orienta-

tion of its constituent molecules, and the divi-

sion of a biomonad, accordingly, is due to the

orientation of its constituent biomores. It

would lead us too far to attempt to follow the

author in his minute analysis of the phenomena
of karyokinesis, and it must suffice to quote

from the concluding paragraphs of the book :

" The property of division, which chai'acterizes

living substances, is not due to a special force.

It is only the necessary, inevitable consequence

of the constitution of this substance and of

assimilation." "The force which unites the

particles of living matter is the same as that

which unites the parricles of dead matter and

is sufficient for the ex|ilanation of the phenom-

ena of division. Division always occurs under

the action of this force, whatever may be the

constitution of the living substance, and the

various figures w'hich appear during division

and which characterize cytodieresis are only

the morphological consequences of that consti-

tution."
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lu couclusion, it must be stated that notwith-

stauding the complexity of the problems dis-

cussed and the minute analysis to which they

are subjected, the book is written with a rare

degree of conciseness and lucidity. Professor

Giglio Tos has certainly presented a somewhat

abtruse subject in a most interesting manner
and has given a new point of view, a working

hypothesis which cannot fail to influence future

cytological work. The book is suggestive from

cover to cover, and the second volume, which

is to treat of 'Ontogenesis and its Problems,'

will be awaited with interest.

J. P. McM.

A. (le Bary^s Vorlesungen iiber Bakterien, Dritte

Auflage. Durchgesehen und teilweise neu

bearbeitet. Von W. Migtjla. Leipzig, Wil-

helm Engelmann. 1901. Mk. 3.60.

The name of DeBary's 'Lectures on Bac-

teria' still has power to conjure up jDleasant

memories in those persons who remember when
this classic brochure was the only M'orthy book

devoted exclusively to the young science of

bactei'iology. The ponderous tomes, too oftexi

filled with unassimilated facts, that have since

appeared in abundance sometimes force us to

recall with regret the daj'^s when selection of

matei'ial and skilled exposition were not in-

compatible with completeness.

The attempt to put new wine into old bottles

has always encountered certain experimental

diflSculties, and it cannot be said that these dif-.

ficulties have been altogether overcome by Dr.

Migula, although something of the charm of

the original lectures has been retained. The
general arrangement of the sections is the same
as in the original edition, while the insertion

of new facts and the dropping of outworn
creeds is perhaps as skilfully carried out as

could be expected. In spite of the defects to

be anticipated in a rewritten work of this sort,

the lectures will readily command interested

readers. It will always be questioned, however,

whether the successive changes in the view-

point of a rapidly growing science do not con-

tinuously demand new methods of exposition,

and whether it is quite fair to a book that has

served well its day and generation to bring it

again upon the stage.

E. O. J.

A Lahoratori) Guide in Elementary Bacteriology.

By William Dodge Frost, Instructor in

Bacteriology, University of Wisconsin. Pub-

lished by the Author, Madison, Wisconsin,

1901.

The development of bacteriology as a subject

of general scientific importance has led in sev-

eral American universities to the introduction

of courses in bacteriology into the regular

undergraduate curriculum, and has created a

demand for a kind of laboratory training

adapted to the requirements both of the col-

lege student and of the student of medicine.

The book before us outlines a course of this

character, elaborated during several years of

experience at the University of Wisconsin.

The arrangement and choice of matter will be

generally commended. The ordinary technical

procedui'es are lucidly described with the aid

of many diagrams, and are in thorough accord

with the latest and best practice. The book is

not distorted by being wrested to special utili-

tarian ends, but is rather designed to lay a

broad foundation for subsequent specialization

in any branch of bacteriology. It is admirably

fitted for this purpose.
E. O. J.

Elements of Quaternions. By the late Sir W.
R. Hamilton. Second edition. Edited by
Professor C. J. Joly. London, Longmans
& Co. Vol. L, pp. xxxiii+583; Vol. IL,

pp. liv + 502
;
quarto.

The first edition of the ' Elements of Quater-

nions ' consisted of 500 copies ; and as many of

these were presented to men of science, the

book soon became scarce on the market. The
published price was one pound ; five times that

amount has been paid for a single copy. In

fact it frequently happened that a student could

not obtain a copy of the English edition, and

was obliged to content himself with Glan's

German translation. Therefore we hail with

pleasure a second edition of this classic of the

mathematics, especially as it is printed in two
handsome quarto volumes, and can be pur-

chased at a moderate price.

Hamilton spent the last seven years of his

life in the preparation of the ' Elements,' which

he designed to be the Principia of space-analy-

sis. He did not live to see them published.

/
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The successive sheets were revised by him and

printed off under liis direction ;
but at his

death some intended articles remained unwrit-

ten, although everything up to them had been

revised and printed off. Professor Joly testi-

fies in his preface that he has found extraordi-

nary accuracy both of matter and of printing

in the first edition. To the new edition he has

added a preface, an index, an analysis of each

article in the table of contents, footnotes and

an appendix containing more lengthy notes on

the following subjects :
' Quaternion Determi-

nants,' 'Miscellaneous Properties of Two Lin-

ear Vector Functions,' 'The Strain Function,'

' On the Specification of Linear Vector Func-

tions,' ' On the General Linear Transformation

in Space,' ' On the Theory of Screws,' ' On Fi-

nite Displacements,' ' On the Kinematical Treat-

ment of Curves,' 'On the Kinematical Ti'eat-

ment of Surfaces,' 'On Systems of Eays,' 'On

Hamilton's Operator v.'

It was Abel who said that if one wished to

make progress in mathematical science he

ought to study the original work of the master

rather than the presentations of his pupils.

This maxim applies especially to quaternions
;

and for facilitating the study of Hamilton's

great work the Printing Board of Trinity Col-

lege, Dublin, and the editor, Professor Joly, de-

serve the thanks of the mathematical World.

Alexander Macfarlane.

SOCIETIES AND ACADE3IIES.

THE RESEARCH CLTJB OF THE UNIVERSITY OF

MICHIGAN.

The Eesearch Club of the University of

Michigan was organized two years ago, its

membership being made up from the University

Faculties, and its aim being the promotion of

research. During the year just closed, the Club

has met six times, and its proceedings may be

briefly summarized as follows :

At the fii'st meeting, held in October, 1900,

the theme for discussion was ' The Promotion

of Research at the University of Michigan.'

Dr. Vaughan, President of the Club, addressed

the members on the organization and objects of

the Club, and closed with remarks on the topic

of the evening. Professors Wenley, Ziwet,

Adams and Reighard spoke by appointment, and

they were followed ex tempore by Dr. Hulett, Dr.

Bigelow and Dr. Dock.

At the second meeting, November, 1900, the

speakers were Professors Hempl and New-
combe. Professor Hempl spoke on the forma-

tion of dialect districts in the United States,

showing with the help of charts the boundaries

of various dialectic differences. The speaker

gave concrete examples of variation in the use

and iDronunciation of words and phrases, and

made some attempt to trace the historical de-

velopment of these variations.

Professor Newcombe narrated his experiments

on the sensitive curves made by roots in response

to the streaming of water, and in response

to contact with a foreign body. It was shown

that about one-half of the thirty-three species

of plants tested are sensitive to the water-cur-

rent, and that of the four water-plants used,

none is sensitive. So far as tested, all those

plants responding to the water-current re-

sponded to the contact of a foreign body, and

those not responding to one did not resi:)ond

to the other. Hence it is supposed, though not

demonstrated, that the response in both cases

is response to one-sided pressure. A summary
of these results may be found in Science, XIII.

(1901), p. 250.

The third meeting came in January, 1901.

Professor Gomberg detailed the experiments

which led to his discovery of the trivalency of

carbon. Accounts of this work may be found

in Jour. Amer. Chem. Soc, 22, 757 ; Ber. d. d.

Chem. Gesellsch., 33, 3150; Amer. Chem. Jour.,

25, 317. Dr. H. S. Jennings stated his results in

studying the reactions of infusoi'ia to external

stimuli, illustrating his summary with experi-

ments, made visible to all present by projection

with a lantern. The researches of which Dr.

Jennings gave an account have been published

in full in various journals, and an abstract ap-

peared in Science for January 11, 1901 (XIII.,

74), in the report of the Zoological Journal Club

of the University of Michigan.

The February meeting listened to papers by

Dr. George Dock and Professor W. B. Pills-

bury. Dr. Dock described the method of teach-

ing internal medicine in the University. The
limited time in the medical course makes it
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difficult for undergraduates to do more in the

way of research than to work out some original

detail. In this work, they make extensive use

of the laboratory method, and the effort is made
to require students to think for themselves.

The paper closed with the citation of subjects

of investigation followed in the medical clinic.

Professor Pillsbury presented a summary of a

paper entitled ' Do the Sensations of Movement
Originate in the Joints?' The narration of his

experiments showed that a current through the

ankle or elbow was as effective in reducing the

sensitiveness of knee or elbow as currents

through the joints in question. This fact, be

stated, can only be explained if the sensory

endings in the tendon or muscle are the seat of

the sensation, and not the joints as is usually

claimed.

In the March meeting Dr. Warthin and Dr.

Hulett presented papers. Dr. Warthin spoke

on ' A Contribution to the Normal Histology

and Pathology of the Hemolymph Glands

'

(preliminary report). In this paper the occur-

rence of glands containing blood-sinuses instead

of lymph-sinuses is for the first time shown to be

constant in the human body. The distribution

of these glands, their minute structure, their

hemolytic function under normal conditions,

etc. , are described. Two types of these glands

—

splenolymph and marrowlj'mph glands—are

found to occur. In a number of cases of fatal

anemia, pathological changes were found in

these glands, showing conclusively that they

may become centers of red blood-cell formation.

Dr. Hulett presented a report of his measure-

ments of ' The Eelation Between Surface Energy

and Solubility.' The theoretical relation be-

tween surface tension and solubility was dis-

cussed, and experimental data given to show

that the solubility of a substance depends upon

the curvature of the surface

—

i. e., the finer the

state of division the more soluble (t constant).

The solubility of gypsum was increased 19 fo

by decreasing the size of the jjarticles from

2 /J. to 0.3 /« ; barium sulphate showed an in-

crease of 100 fo in solubility, and mercury oxide

300 fo over that of the normally saturated solu-

tions.

At the last meeting, held the 29th of May,

Professor Lloyd read a paper bearing the title

'Some Unscientific Reflections upon Science.'

The paper was vigorously discussed, some of

those present thinking that the attitude of scien-

tific men had been unfaii-ly portrayed, while

others supported Professor Lloyd. This paper

is soon to appear in full in Science. At this

meeting also. Professor E. D. Campbell detailed

in a highly interesting manner his researches

on the microscopical and chemical composition

of steel. His paper gave a comparison of the

heat of formation, and the action of nitric acid

and of iodine on cementite, one of the constitu-

ents of high carbon steel, and on the pure car-

bide of iron isolated from pearlite. From these

comparisons the author concludes that free

cementite is not only not identical with the

carbide of pearlite, as is usually assumed, but

is probably not a carbide at all, but a solid

solution of carbon in iron.

Frederick C. Newcombe,
Secretary.

THE TEXAS ACADEMY OF SCIENCE.

During the half year ending with June, this

organization held four meetings in the Chemical

Lecture Room of the University of Texas. On
January 18, Dr. William Morton Wheeler, pro-

fessor of zoology in the University, lectured

upon ' The Relation of Ants to other Living

Organisms ' ; on March 23, Dr. William L. Bray,

professor of botany, lectured on ' Texas For

ests : their Present Condition and their Future

Management'; and on April 5, Dr. William B.

Phillips, the lately appointed director of Uni-

versity Mineral Survey, lectured on ' Texas

Petroleum.' The lectures of Messrs. Wheeler

and Bray were illustrated by a liberal use of

lantern slides.

The program of the annual meeting, held on

June 10, was as follows :
' Contributions of the

Nineteenth Century to Education,' William S.

Sutton, M.A., professor of the science and art

of education in the University of Texas.

'Rice Irrigation in Texas,' Thos. U. Taylor,

M.C.E., professor of applied mathematics in the

University of Texas.

'Texas Railway Stock and Bond Law,' R,

A. Thompson, C.E., expert engineer to the

Texas Railroad Commission.
' Texas Minerals and Mineral Localities ' (by
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title), Frederic W. Simonds, Ph.D., professor

of geology in the University of Texas,

'Notes on the Yellow Oxide of Mercury,'

E. P. Schoch, M.A., and O. W. Wilcox, school

of chemistry, University of Texas.

Professor Sutton's paper was a thoughtful

exposition of the subject— ' Contributions of the

Nineteenth Century to Education'— though

necessarily brief. The closing paragraph, in the

form of a summary, was as follows: "In con-

clusion, let us consider for a moment the ques-

tion, AVhat is the significance of all these contri-

butions which the last one hundred years have

made to education ? Upon what principle can

be explained the accomplishment of a task so

stupendous as to involve, first, the most radical

changes with respect to the aim in education
;

second, the vast expansion of the culture-mate-

rial to accomplish this aim ;
third, the discovery

of scientific method in instruction ;
fourth, the

provision for the professional training of teach-

ers ; fifth, the organization and partial develop-

ment of gigantic systems of public instruction

at public expense ; sixth, the increase of num-

ber of the learned professions by recognizing

the dignity of applied sciences ;
and lastly, the

extension of the privileges of education to the

child in the kindergarten, and to the parent in

the home ? There can be but one answer to

this question—it is the spii-it of real humanism,

which is the distinctive characteristic of the

nineteenth century, a spirit which through the

reign of reason seeks to bring all men to a

knowledge of the truth, and which has for its

ultimate purpose the complete physical and

spiritual enfranchisement of the human race."

Mr. Thompson in discussing ' The Texas

Eailway Stock and Bond Law, ' called attention

to the fact that Texas is the only State in which

the issuance of railway stocks and bonds is

controlled by the government, and also that it

is the only one which has prescribed an absolute

basis for the valuation of railway properties.

The Stock and Bond Law declares that the

issuance and execution of all railway securities

are 'special privileges' subject to the absolute

control of the State ; and that no indebtedness

shall be authorized beyond the ' reasonable

value of property ' to be fixed by the Railroad

Commission in accordance with actual cost.

Railways existing at the time of passage of the

law were valued at the estimated cost of repro-

duction.

The causes that led up to the enactment of

the law were discussed, and it was shown that

the contention by investors in railway stocks and

bonds, that they should be entitled to charge

freight and passenger rates sufficient to earn a

fair rate of interest on their holdings, and the

support of the Courts in the matter, led the

State to limit the issuance of such securities,

and to absolutely prohibit the current practice

of ' watering' stocks and bonds.

It was shown from the reports of the Rail-

road Commission that the average amount of

stocks and bonds outstanding against the rail-

ways of Texas, under the eflect of this and

other laws, had been reduced from $43,961 per

mile in 1894 to $36,926 per mile in 1900. As
the Stock and Bond Law continues in effect

this will be further reduced, thus permitting a

larger per cent, of the net earnings to be used

in the upbuilding of the roads and guaranteeing

safer investments to the purchasers of railway

securities. Notwithstanding the restrictions of

the law, railway building in Texas is progress-

ing at a rapid rate—building for purely specu-

lative purposes is checked and legitimate con-

struction promoted. In 1901 it is thought that

Texas will easily lead the States of the Union

in miles of new railway.

The following notes on the red oxide of mer-

cury were presented by Messrs. Schoch and

Wilcox

:

" The yellow oxide of mercury has been care-

fully examined in the laboratory of the school

of chemistry of the University of Texas, with a

view to clearing up disputed points. By heat-

ing up to 200°C. and weighing the water

evolved only 0.6^ was obtained, which invali-

dates the statements of Walker and Schaffner

that the substance is mercuric hydroxide—

a

statement made on the basis of results obtained

by heating the substance in the open air and
reporting the loss as water, and corroborates

the work of Siewert. The substance is dis-

tinctly crystalline ; its specific gravity is 10.6

as determined by Mr. J. M. Kiihne, while that,

of the red oxide is 11."

Upon the report of Messrs. A. M. Ferguson



July 12, 1901.] SCIENCE. 69

aiul Johu K. Prather, tellers, Presideut Har-

per announced that the following persons

had been duly elected oflScers of the Academy

for the year 1901-1902 : President, Professor

James C. Nagle of the Agricultural and Me-

chanical College of Texas, College Station
;

Vice-President, Dr. Henry Winston Harper, of

the University of Texas ;
Treasurer, Mr. E. A.

Thompson, Engineer to the State Railroad Com-

mission ; Secretarj^, Dr. Frederic W. Simonds,

of the University of Texas; Librarian, Dr.

William L. Bray, of the University of Texas

;

Other Members of the Council, Hon. Arthur

Lefevre, State Superintendent of Public In-

struction, and Professors Taylor and Wheeler,

of the University.

Frederic W. Simonds,

Secretary.

THE TORREY BOTANICAL CLUB.

At the meeting of the Club on May 24, 1901,

the scientific program consisted of a paper by

Dr. H. M. Richards on ' The Botanical Estab-

lishments at Buiteuzorg and Tjibodas in Java,'

illustrated by numerous photographs, including

views of the entrance to the botanic garden and

of species growing within, of large lianas afoot

in diameter, of the nutmeg, jackfruit, etc., of a

tapioca plantation, beautiful treefern groves

with alsophilas40 feet high, etc. Dr. Richards

described his journey by train from Batavia 40

miles to Buitenzorg among the foothills of the

western mountains. The Botanical Garden of

Buitenzorg is at an elevation of over 900 feet,

and therefore much cooler than the coast low-

lands, the thermometer rarely going below 80°

or above 90° F.
;
rain falls almost every day

and almost uniformly through the year ; the

forenoon is bright and clear ; the conditions for

plant growth are very much as in a hothouse.

A smoldering volcano rises on one side and an
extinct one on the other, with a very variable

river between.

The history of the Garden dates from Sir

Stamford Raffles, British governor, who made a

picturesque park about 1811 about his palace,

of which the Garden shows some remnants.

The Rafflesia, which perpetuates his name, is

but occasionally to be seen, and although the

Garden endeavors to maintain examples of

growth, none were to be had at the time of Dr.

Richards' visit. Since the present directorship,

about 1880, the Garden has been greatly stimu-

lated. Dr. Lotze, formerly at the Johns Hop-
kins University, is now one of the staff there.

The eight laboratory tables for foreign workers

were well filled. Much valuable work has

been done of immediate agricultural utility ; it

is here that the Cinchona was acclimated from

South America to replace the coffee industry,

the coffee plants having been destroyed by a

fungus. Experiments toward finding a new
rubber supply are in progress, and others to im-

prove vanilla and cocaine production. The
Malay workmen who fertilize the vanilla plant

by hand prove very skilful. About 30 Euro-

peans and 200 natives form the garden force.

In the Botanical Garden proper the orders are

not grown in exact sequence, but are grouped

and marked off by letters ; two specimens of

each species are grown ; one at least of these is

labeled; if grown away from its congeners that

fact is indicated by use of a red label. Many
screwpines which belong to the salt or brackish

water of the coast grow well here in the garden

soil. The palm collection is one of the largest

in the world
;
notable features are its specimens

ofAj-eca and of Livistona. Down by a brook is a

fine Casuarina collection, the Javanese species

of which forms large foi-ests on the upper hills

resembling northern larch forests. The Ficus

group is abundant and supplies the favorite

shade tree for Javanese streets. Orchids hang

especially from trees of the leguminous type, as

Amherstia, Csesalpinia, etc. These trees are

very like candelabra in direction and so ex-

pose a reduced surface to the excess of light.

The mountain-garden at Tjibodas, at an ele-

vation of about 4,500 feet, affords the neces-

sary complement to the botanical garden

proper. Dr. Richards found it cool enough

after the afternoon rain to make a fire very

welcome. Good potatoes are raised there, and

on the journey up one passes paddy-fields and

tea-plantations, including that from which

came the Javanese villagers at the Chicago

fair. A great jungle of 700 acres extends up
to the mountain- top, through which the ascent

was taken at 3 A. m. by torchlight, to get the

sunrise view. Here tropical oaks develop
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into dense balls, epiphyte ferns are in abun-

dance, fallen trunks are covered with moss, and

the path through the jungle chokes up so

quickly that it has to be cut open often. The
jungle is said to contain 1,500 species of trees.

The Malays are very keen in perceiving dis-

tinctions, and recognize two species of oaks

there which the botanists have not yet dis-

criminated. On the heights the aspect becomes

more European, Viola, Ranunculus, Primula,

Lonicera, Lobelia, Oxalis, etc., appear, and
Wallace explained this by supposing these

northern forms were pushed south by a glacial

climate and on the retreat of the ice they

themselves retreated to the mountains.

Edward S. Burgess,

Secretary.

THE ACADEMY OF SCIENCE OF ST. LOUIS.

At the meeting of the Academy of Science

of St. Louis, on the evening of June 3, 22 per-

sons present, the following subjects were pre-

sented :

A paper by Dr. Gellert Alleman, on ' The
Action of Alcohol on Certain Isomeric Dlazo

Compounds,' and one by Dr. G. Hambach, en-

titled 'A Eevision of the Blastoidese,' were
presented by title.

Mr. Wm. H. Roever, of Washington Univer-

sity, read a paper on ' The Effect of the Earth's

Eotation upon Falling Bodies,' in which he
showed that a body falling from a great height

has a southward deviation in the northern hem-
isphere and a northward deviation in the south-

ern hemisphere. The deviation is given by the

formula

—

A = 7i
i(^+iy ^ sin cos (j)

l + -j Kcos'cl,

(^+-^)

Ksinf cos <p

in which h is the height through which the body
falls, B the radius of the earth (assumed spher-

ical), (j) the latitude of the place of observation,

K the numerical fraction zh and A the devia-

tion. If h and B are given in feet, A is in

feet.

For h = 578 feet and <p = 45°, A= .00133 inch.

Mr. G. Pauls presented a number of speci-

mens collected at Eureka, Mo. He exhibited

a large number of galls on hickoiy, maple and
oak leaves, commenting on the remarkable va-

riety of the forms of galls made by the minute

insects. He had bred a good many of these in-

sects, and found that in successive years a good

many different forms came from these galls.

William Trelease,

Becording Secretary.

CURRENT NOTES ON PHYSIOGRAPHY.

NEW MAP OF THE MISSISSIPPI.

The ' Preliminary Map of the Mississippi

Eiver from the mouth of the Ohio Eiver to the 'f^t^^

head of the Passes,' published by the Mississippi :-"''

'

Eiver Commission (1881-1885, 32 sheets, one -

inch to a mile), is now to be supplemented by

a new edition, of which 13 sheets are issued, X
bearing in red overprint the changes wrought

by the river in about fifteen years. These

new sheets are without question the most in-

structive exhibition of river work, quantita--

tively determined, yet published in this coun-

try ; for a river of the first magnitude they

have no rival in the world. They deserve to

be widely known not only among engineers for

whom they were primarily constructed, but

among geographers and teachers to whom they

convey much information. The general be-

havior of the meandering river may be in-

ferred from the maps of the earlier edition,

from which it appears that the meander system

slowly moves down the valley, because the

thread of fastest current, thrown toward the

outer side of every curve, is therefore delivered

to the down-valley side of every tangent or

' crossing ' (so called because river boats must
there cross the river obliquely in following the

channel of greatest depth) ; and that the mean-

der belt included between tangents drawn out-

side of the curves slowly widens as the curves

increase in radius and arc until it here and

there suddenly collapses when a curve is cut

off. It may be noted in passing that it is for

this reason that the abandoned curves—the

ox-bow lakes—are frequently of larger radius

than the average of the existing curves. The
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down-valley shifting and the broadening of the

meander belt are well shown by the pattern of

the toe-taps of alluvium that are added, right

and left, to the flood plain lobes as the meanders

grow and shift, as in the accompanying figure.

All these systematic changes are directly shown

by a comparison of the river banks in black

and red on the new edition of the map ; the

wasting banks being systematically located on

the outer and down-valley side of the channel,

as indicated by heavy lines in the above dia-

gram. Sheet 14 includes the remarkable ser-

pentine meanders near Greenville, where the

increase of radius and arc and the dowm-valley

shifting are beautifully shown. Sheets 17, 18

and 19 include a number of curves in the neigh-

borhood of Vicksburg, where the river has de-

stroyed the old levees, thus necessitating the

construction of new ones further back from the

bank. The bends below Baton Kouge (sheet

25) exhibit relatively small change of position.

THE KIVER SPEY.

The physiography of the Spey, a river flow-

ing eastward from the Highlands of central

Scotland to the North sea, is considered by

Hinxman (' The River Spey,' Scot. Geogr. Mag.,

XVII., 1901, 185-193). A number of the items

presented are of interest, but the plan of the

article does not imply a comprehensive view of

the natural history of rivers. " The Spey val-

ley for the greater part of its extent may * -^ *

be regarded as the result of the slow erosion of

the river, continued since early Paleozoic

times "
; this suggests altogether too great an

antiquity
;
the incision of the Spey valley, and

of all the existing valleys, glens and straths of

Scotland, beneath the general level of the

Highland summits, is probably not older than

Tertiary, and certainly not older than middle

Mesozoic time. The valleys of " the river and

its principal tributaries * * * belong to a very

early period in the history of the earth. That

they existed before the Old Red sandstone

age " is known, because patches of that forma-

tion still remain in them here and there
;

a

safer statement would be that an uneven land

surface, presumably a region of hills and val-

leys, was buried by the Old Red, and that some

of these ancient valleys have been re-exca-

vated ; but it is very improbable that the main

and branch valleys of the Spey system are in

any close degree coincident with any single

ancient valley system. Indeed, much may be

said in favor of the initiation of these and cer-

tain other Highland valleys on a land surface

that was deformed by the tilting and faulting

which disturbed the Old Red itself. No special

consideration is given to the stage of develop-

ment of the Spey in pre-glacial time, or to the

amount of change produced by glacial action,

destructive or constructive ;
bvit certain fea-

tures of the existing river are presented. One

is the diversion of a small upper part of river

Feshie from the Dee system to the Spey ;
the

diversion is ascribed to normal retrogressive

erosion, but it is not shown that the capturing

stream had any special advantage over the

captured, and no account is taken of glacial

action.* Reference is made to the temporary

enlargement of the Spey by waters from Glen

Spean, on the w^est, when the lower course of

the Spean was obstructed by ice in the Glen

Roy district
; but that the Pattack and several

other barbed headwaters of the present Spean

were preglacial members of the Spey system is

not considered. Special emphasis is given to

the abnormal slope of the Spey ;
the upper

course falls 327 feet in 14 miles, the middle

course falls 215 feet in 40 miles ;
and the lower

* According to the Ordnance map, a gorge on the

Feshie two miles southeast of Rnigb-fionntaigh would

seem to inark the site of the divide between Spey and

Dee before the diversion
;
and the diversion appears

to have been associated with some glacial control.

The gorge is not situated where it should be if the

upper Feshie had been diverted by retrogressive
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course falls 600 feet in 43 miles. The Feshie

makes a fan across the flat middle section of

the Spey valley. It is assumed that the Spey

once had a normal slope, and it is suggested

that a relatively recent uplift in its lower third

flattened the middle course and steepened the

lower course. Explanation is thus found for

the action of the stream in aggrading its middle

portion with drift and in cutting down its lower

portion in bed rock ; but no confirmation for

the suggestion of recent uplift is looked for in

the neighboring valleys ; the success of the

suggestion in explaining what it was invented

to explain is taken as its verification, without

looking for unexpected consequences.

THE RIES.

.The divide between the headwaters of the

Main and Neckar on the northwest and the

Danube on the southeast is in general deter-

mined by the crest of a rather pronounced

cuesta of Jurassic limestone, part of which is

known as the Swabian Alp. The escarpment

of the cuesta, facing northwest, is usually well

defined ; the back slope, towards the Danube,

is on the whole remarkably simple and system-

atic
; but near the middle of its curved length

there is a curious, roughly hexagonal depres-

sion, called the Eies, about 18 k. in diameter,

rather flat floored and well enclosed by the

hilly borders of the uplands, with Nordlingen

as its chief town. This highly abnormal fea-

ture has been likened to a gigantic maare, or

pit-crater ; but although volcanic rocks are con-

fusedly mixed with many others—decomposed

granite, schists, mesozoic, tertiary and quater-

nary—in the floor of the depression, a detailed

study by Gruber (' Das Ries, eiue geographisch-

volkswirthschaftliche Studie,' Forsch deut.

Landes u. Volkskunde, XII., 1899, 193-291,

map, 12 figs.), ascribe the basins to dislocations,

similar to those by which various other depres-

sions have been produced in central Germany.

It is not clearly explained, however, in just

what shares dislocation and denudation are re-

sponsible for the basin ; no definite statement is

made as to the form that the surface had when
dislocation took place, as to the form that dis-

location produced, or as to the work of denuda-

tion on the dislocated form. It is, therefore.

diflScult to form a clear mental picture of the

theoretical forms by which the observed forms

are to be explained. In the second part of the

essay, the people, settlements, occupations and

products of the Ries are described.

W. M. Davis.

BOTANICAL NOTES.
' SAVE YOUR PUFF-BALLS.

'

Under this title Mr. C. G. Lloyd, the well-

known student of the higher fungi, has issued

a circular asking botanists and others to save

puff'-balls of all kinds (excepting the large ones)

for him. He intends to publish ' in the near

future a detailed description of all the Gastero-

mycetes ' and solicits specimens from every one

who can help him. Due credit is promised for

all specimens sent to him for this purpose. The
monograph is to be profusely illustrated with

photo reproductions of typical specimens of the

species and also with micro-photographic en-

largements of the spores and capillitium by Dr.

Edward Thompson, an expert in this line of

work.

In his directions to collectors Mr. Lloyd says :

"For the purpose of study puff-balls must be

ripe, that is, they must be full of dry dust.

When young most kinds are white and when
you cut them they appear like ' cottage cheese.'

They are mostly good to eat in this condition,

but not to study. The best time to gather them
is just when they are getting ripe, just when
the white has become moist and discolored and

the spines are just drying up and beginning to

flake off"." * * * "Simply pick them up,

handle them carefully so as not to mash them,

and if they are just ripening and are moist,

spread them out on the floor in a garret or

whei'e they will be out of the way and let them
dry. Then pack them loosely in a little wooden
box ; don't squeeze or bruise them." "If your

boxes are not full, pack in loosely a little cot-

ton or tissue paper (cotton is better) to fill out.

Do not wrap in paper or put in paper bags. '

'

Send the boxes, securely wrapped, by mail or

express, to Mr. Lloyd at Court and Plum
streets, Cincinnati, Ohio.

A NEW WORK ON TREES AND SHRUBS.

The announcement is made by Messrs.

Houghton, Mifflin &Co., of Boston, Mass., that
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Professor Charles S. Sargent, author of ' The
Silva of North America,' has under preparation

a work to be known as ' Trees and Shrubs ' and

to consist of illustrations and brief descriptions

of new and little-known trees and shrubs, chiefly

from material obtained from the Arnold Arbore-

tum, It will not be confined wholly to North

American plants, but ' will include also the

w^oody plants of other regions, especially those

of the northern hemisphere, which may be ex-

pected to flourish in the gardens of the United

States and Europe, and those of special com-

mercial or economic interest and value.' It is

to be published at irregular intervals, and each'

part will contain twenty-five plates. It is the

hope of the publishers that one part will appear

in the fall of 1901, and that at least two parts

may be issued each year. From the specimen

plates and pages of text it is evident that this

is to be a work second only to the ' Silva ' in

importance and value to working botanists and

horticulturists.

THE OAKS OF THE CONTINENTAL DIVIDE.

Botanists who have puzzled over the little

oak trees of the Pike's Peak region in Colo-

rado will be interested in a paper by Dr. Eyd-

berg in a Bulletin of the Netv York Botanical

Garden (Vol. II,, No. 6), in Avhich he attempts to

bring something like order out of the chaotic

condition which has existed hitherto. After

several seasons of field work in the Rocky
Mountains, Dr. Rydberg finds that the Colorado

oaks heretofore referred to Quercus undulata and

Q. gambelii are more properly to be referred to

ten or eleven species, three of which prove to

have been undescribed. About Pike's Peak there

are no less than six species, instead of the single

species Q. undulata; these are Q. utahensis, Q.

leptophylla(new), Q. gunnisonii, Q. nitescens{aew),

Q. novo mexicana and Q. gambelii. Dr. Rydberg
found it necessary to extend his studies through-

out the mountain region, and as a result he has

very considerably enlarged the list of species

for this portion of the continent. His descrip-

tive list includes no less than twenty-nine

names, of which the new species are : Q. sub-

mollis (Arizona), Q. vreelandii (Colorado to New
Mexico), Q. leptophylla (Colorado), Q. nitescens

(Colorado to Utah), Q. eastwoodise (Utah), Q.

havardi (Texas), Q. pauciloba (Arizona), Q. tvil-

coxii (Arizona to Utah and Nevada).

Charles E. Bessey.
The Univeesity of Nebraska.

CONFERRING OF DEGREES AT THE UNI-
VERSITY OF CHICAGO.

As we have already recorded, the University

of Chicago conferred in connection with its de-

cennial eleven honorary degrees. President

Harper, in welcoming the men of science on
whom the LL.D, degree was conferred, spoke

as follows

:

Edioard Charles Pickering,

during twenty-five years Payne Professor of As-

tronomy and Director of the Astronomical Observatory

of Harvard College, an observatory developed through

your labors into an institution foremost in research on

two continents
; organizer in the United States of a

system of laboratory teaching of great influence on

education in physical science
; student of optics ; dis-

coverer of variable stars and investigator in stellar

photometry
; originator of many astronomical ap-

plications of photography and spectroscopy, which

have revealed the constitution of the stellar universe :

—for these distinguished services, and especially for

the last-named, by the authority of the Board of

Trustees of the University of Chicago, upon nomina-

tion of the University Senate, I confer upon you the

degree of Doctor of Laws of this University, with all

rights and privileges appertaining thereunto.

Jacob Henry vanH Hoff,

Professor of Physical Chemistry in the University of

Berlin, investigator who has brought to bear upon

chemical problems a keen and logical mind, endowed

with speculative and imaginative powers of the highest

order, founder of the theory explaining the space

relations of atoms in molecules—^a theory which is

essential to a comprehension of the chemistry of or-

ganized and inorganized matter ; master in the field

of dynamic chemistry ; investigator and brilliant

discoverer in the domain of the modern theory of so-

lutions, a theory which constitutes one of the greatest

advances made hj chemical science in the last quar-

ter of a century :—for these splendid and fertile

achievements, by the authority of the Board of Trus-

tees of the University of Chicago, upon nomination

of the University Senate, I confer upon you the de-

gree of Doctor of Laws of this University, with all

the rights and privileges appertaining thereunto.

Charles Doolittle Walcott,

Director of the United States Geological Survey,

Superintendent of the National Museum, author of
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numerous paleontological and geological contribu-

tions of eminent merit, notable among which are a

series of monumental works on the Cambrian System

of North America : for these distinguished contribu-

tions, and for signal ability displayed in the adminis-

tration of the scientific and educational interests

committed to your charge, by the authority of the

Board of Trustees of the University of Chicago, upon

the nomination of the University Senate, 1 confer

upon you the degree of Doctor of Laws of this Uni-

versity, with all the rights and privileges appertain-

ing thereunto.

Edmund Beecher Wilson,

Professor of Zoology in Columbia University, zoologist

and worker in the field of biology, teacher and

leader of many young investigators, writer of stand-

ard text-books in general biology and of numer-

ous philosophical essays and classical memoirs on

zoology ; author of a masterpiece of research and

presentation, ' The Cell in Development and Inheri-

tance, ' which embodies the writer's original contri-

butions in embryology and cytology, as well as the

results reached by other workers in these fields—for

these eminent services in science, especially for the

work last named, by the authority of the Board of

Trustees of the University of Chicago, upon the

nomination of the University Senate, I confer upon

you the degree of Doctor of Laws of this University,

with all the rights and privileges appertaining there-

unto.

TSU A3IEBICAN PHILOSOPHICAL SOCIETY.

The American Philosophical Society, at its

meeting on May 17, adopted the following reso-

lution :

Whereas, The American Philosophical Society is

and always has been a society of national scope,

whose place of meeting was originally fixed at Phila-

delphia for reasons of convenience now less potent

than formerly ; and

Whereas, The growth and wide extent of our coun-

try and the multiplication of local societies tends to

keep from our regular meetings those members wha
do not reside within a short distance of Philadelphia

;

and

Whereas, It is desirable that measures be taken to

bring the distant members into more active participa-

tion in the work of the Society
; therefore be it

Resolved, (1) That a committee of five be appointed

by the President to consider the advisability and, if

deemed advisable, to arrange for a general meeting at

a time most convenient to all the members
;

(2) That this meeting shall cover one or more
days as may be considered advisable, and it is hoped

that the high scientific character and broad interest

of the papers to be presented shall insure the attend-

ance of a good proportion of distant members
;

(3) That this committee shall have power to add

to its number and to make all necessary arrangements

to further the success of the proposed general meet-

ing.

The committee appointed, consisting of Pro-

fessors George F. Barker, Chairman, Edwin G.

Conklin, Charles L. Doolittle, William B. Scott,

William Powell Wilson, has enlarged its num-

ber, and has asked for suggestions which will

tend to promote the success of the proposed gen-

eral meeting. It is suggested that the meeting

be held on the Friday and Saturday following

Thanksgiving Day, on the Friday and Saturday

following New Year's Day, or in Easter week.

AMERICAN ASSOCIATION FOR THE AD VANCE-
MENT OF SCIENCE.

ADDITIONS AND CORRECTIONS TO THE PRE-

LIMINARY ANNOUNCEMENT.

The preliminary announcement of the Den-

ver meeting of the Association has been mailed

to all members, and it will undoubtedly have

been noticed that the question of railroad rates

has been left incomplete, except for the an-

nouncement of the Western Passenger Asso-

ciation, the statement being made that further

arrangements will be announced in Science.

The following arrangements have been made ;

The Western Passenger Association, covering the

territory west of Chicago and St. Louis, has

made a rate of one fare plus $2 for the I'ound

trip, from all points in their territory to Denver,

tickets to be sold July 10 to August 31, with final

return limit of October 31.

The New England, Trunk Line, Central and

Southeastern Passenger Associations, covering

the territory east of Chicago and St Louis, have

made a rate of a fare and one-third for the

round trip from all points in their territory to

Denver, on the certificate plan, the conditions

of which are as follows :

1st. Each person desiring to avail himself of the

reduced rate must purchase a first-class ticket (either

limited or unlimited) to the place of meeting, at the

regular tariff rate and at the same time procure from

the ticket agent a certificate of the standard form. If

through ticket cannot be procured at the starting



July 12, 1901.] SCIENCE. 75

point, the person should purchase to the most conven-

ient point at which such ticket can be obtained and

there repurchase through to the place of meeting,

procuring a standard certificate from each agent from

lohom a ticket is purchased.

2d. It is absolutely necessary that certificates be pro-

cured, indicating that the fidl fare has been paid for go-

ing passage and the route for which ticket or tickets for

the return jourmy should be sold. No refund of fare

can be expected because of failure to secure such certifi-

cates.

3d. Tickets for the return journey will be sold at

one-third the first-class tariff fare only to persons

holding certificates of the standard form duly signed

by the Permanent Secretary of the A. A. A. S., and

signed by the special agent appointed for that pur-

pose.

4th. No certificate will be honored that was pro-

cured more than three days (Sunday not included)

before the meeting assembles (except that when meet-

ings are held at distant points to which the author-

ized transit limit is more than three days, the author-

ized transit limit will govern), nor more than two days

(Sunday not included) after the first day of the meet-

ing. No certificate will be honored for return ticket

unless presented during the time that the meeting is

in session, or within three days (Sunday not in-

cluded) after adjournment.

5th. Tickets for return journey will be limited to

continuous passage on first train after purchase.

6th. Certificates will not be honored by conduc-

tors ; they must be presented to ticket agents.

7th. Neither the certificates nor tickets furnished

for this occasion are transferable, and if presented by

any other person than the original purchaser, they

will not be honored but will be forfeited.

Members desiring longer time than that

allowed in connection with certificate reduc-

tion, viz., 3 days before the meeting assembles

to 3 days after adjournment (Sunday not in-

cluded) are advised to take advantage of the

Colorado tourist fares or summer excursions,

which, while costing a little more than the fare

and one-third, are good from July 10 to October

31.

CORRECTION TO PROGRAM OF MONDAY AFTER-

NOON, AUGUST 26.

(See page 26 of the preliminary announcement.)

Thi'ough some clerical or printer's blunder

the vice-presidents elect are here announced to

give their addresses at 3 o'clock at the high-

school building. As a matter of fact, this is all

wrong. The vice-presidential addresses which
will be given are those of four of the retiring

vice-presidents, as follows :

Vice-President Brashear, before the Section of

Mechanical Science and Engineering.

Vice-President Davenport, before the Section of

Zoology.

Vice-President Butler, before the Section of An-
thropology.

Vice-President Woodward, before the Section of

Social and Economic Science.

It will probably be arranged so that two of

these addresses will be given at 3 o'clock and
two at 4 o'clock, in order to allow members
interested to hear two addresses.

THROUGH PULLMAN SERVICE.

If a sufficient number of passengers can be
guaranteed, arrangements can be made for

through Pullman service, to connect at Chicago

or St. Louis, so that members from different

sections of the country can make the trip to

Denver together. The Permanent Secretary

therefore invites all members who plan to at-

tend the meeting and who wish to take advan-

tage of this through Pullman service to com-
municate with him at once, stating the name of

the road over which they intend to travel and
the date of their departure. If a suflScient

number of replies are received, the arrangement

will be made and members notified.

SCIENTIFIC NOTES AND NEWS.

Professor James Dewar, the eminent

chemist, has been elected president of the

British Association to follow Professor A. W.
Rticker, and will preside at the Belfast meeting

in 1902.

Oxford University has conferred its D.Sc,

on Philip Lutley Sclater, M.A., F.E..S. , secre-

tary of the Zoological Society, London, and its

D.C.L. on C. jST. Dalton, C.B., comptroller-

general of patents, designs and trade-marks.

Dr. John S. Billings, director of the New
York Public Library, has been elected president

of the American Library Association.

M. Maupas has been elected a correspond-

ent of the Paris Academy of Sciences in the
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section of anatomy and physiology, replacing

the late M. Marion.

The following have been appointed members

of the visiting committee of the National Bureau

of Standards : Dr. Ira Eemsen, president, Johns

Hopkins University ;
Professor Elihu Thom-

son, electrician, General Electric Company

;

Professor E. L. Nichols, professor of physics,

Cornell University ; Dr. Henry S. Pritchett,

president, Massachusetts Institute of Technol-

ogy ; Mr. Albert Ladd Colby, metallurgical

engineer, Bethlehem Steel Company, and secre-

tary of the Association of American Steel Man-

ufactures. Professor E. B. Rosa, of Wesleyan

University, has been appointed physicist.

Dr. Henry Woodward, F.R.S., keeper of

the Department of Geology of the British

Museum (Natural History), will retire in No-

vember, having some time since reached the

age limit. It is expected that he will be suc-

ceeded by Dr. Arthur Smith Woodward, F.R.S.,

under whom the depai'tment would certainly

be administered in accordance with the best

scientific methods. Dr. Woodward's visit to

this country last j^ear is remembered with great

pleasure by many American men of science.

Professor C. Le Neve Foster, of the Royal

School of Mines, London, has resigned the

position of inspector of mines, which he has

held for the past twenty-eight years.

We regret to learn that Professor Rudolf Vir-

chow has met with an accident, cutting his head

by a fall, on June 13. His health has for some

time past not been very good. Professor Vir-

chow will celebrate his eightieth birthday on

October 13.

Professors David Hilbert (Gottingen),

Georg Cantor (Halle) and Ulisse Dini (Pisa)

have been elected foreign members of the Lon-

don Mathematical Society.

J. W. LowBER, Ph.D., F.R.G.S., Austin,

Texas, has been elected a fellow of the Royal

Meteorological Society of London.

The Belgian quinquennial jury of medical

sciences has awarded its prize of the value of

5,000 francs to Professor Van Gehuchten of

Louvain, for his researches on the brain and
spinal cord.

Professor J. H. Ames, of the Johns Hop-

kins University, has accepted the position of

associate editor of the American Journal of Sci-

ence held by the late Professor H. A. Row-
land.

Dr. R. a. Daly has resigned his place as in-

structor of physiography at Harvard University

to accept a position on the Geological Survey of

Canada, where he will be attached to the party

that is marking the international boundary on

the Pacific slope. Mr. A. W. G. Wilson, who
has just received the degree of Doctor of Phi-

losophy in geology at Harvard, has also been

appointed to the Canadian Survey for work in

the country about Lake Nipigon.

George G. Hedgcock, B.Sc, 1899, and

A.M., 1901, of the University of Nebraska, and

sometime fellow in botany, has been appointed

by the United States Department of Agricul-

ture to investigate the diseases of the sugar

beets of Nebraska and other western states.

Professor John B. Johnson, dean of the

College of Mechanics and Engineering of the

of the University of Wisconsin, opened the dis-

cussion on present tendencies in technical and

professional education at thfe twenty-ninth an-

nual Convocation of the University of the State

of New York, held at Albany last week.

At a meeting of the Western Society of Engi-

neers on June 26, Professor B. E. Fernow, of

the New York State College of Forestry, deliv-

ered an address on ' The Relation of Forestry

to Engineering.'

A COMMITTEE has been formed to erect in

Bern a memorial to the great anatomist and
physiologist Albrecht v. Haller, who was born

in Bern in 1708 and died there in 1777.

Dr. John Fiske, the well-known lecturer

and author, died on July 4 after a short ill-

ness caused by the excessive heat. Born in

1842, he graduated from Harvard University in

1863 and was for a time connected with the

University as lecturer on philosophy and later

as assistant librarian. Fiske did much by his

books, lectures and articles to popularize the

doctrine of evolution, especially on the lines

laid down by Mr. Herbert Spencer. His ' Out-
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lines of Cosmic Philosophy,' published in 1874,

was followed by a long series of books, his con-

tributions to history being in large measure

influenced by his earlier work on evolution,

Fiske enjoyed the personal friendship of Dar-

win, Huxley, Spencer and other great leaders,

and the esteem of a large section of the general

public.

Professor Peter Guthrie Tait, who has

held for the past forty years the chair of natural

philosophy in Edinburgh University, died at

Edinburgh on July 4. Born at Dalkeith in 1831,

he attended Edinburgh University, and after-

wards Cambridge University, where he was

senior wrangler, first Smith's prizeman and

fellow of Peterhouse. In 1854 he became pro-

fessor of mathematics at Queen's College, Bel-

fast, whence he removed to Edinburgh in 1860.

He was the author of a long series of publica-

tions, both technical and popular in character.

These include the 'Dynamics of a Particle,'

'Quaternions,' 'Thermodynamics,' and works

on 'Heat,' 'Light' and 'The Properties of

Matter.' His scientific papers were collected

and published in 1898. In conjunction with

Professor Balfour Stewart, he was the author of

'The Unseen Universe,' and, in cooperation

with Loi'd Kelvin, prepared the well-known
' Natural Philosophy ' of Thomson and Tait.

Dr. Theodore Greely White died in New
York city on July 7, aged twenty-nine years.

After having graduated from the School of

Applied Sciences of Columbia University, he

received the Ph.D. degree two years ago for

work in geology. He was also assistant in the

department of physics. Dr. White had made
valuable contributions to geology and botany,

and leaves a considerable amount of unpublished

material. He was always active in good work,

being last year one of the secretaries of the

New York Academy of Sciences and acting

editor of the publications of the academy.

The small band of New Mexico naturalists

has suffered a severe loss by the death of Mr.

Fi'ancis J. Birtwell, of Albuquerque, who had
spent two years investigating the ornithology

of the territory, and who had in preparation an

elaborate paper on the birds of New Mexico.

Mr. Birtwell was married on May 24, and went

with his wife to study the birds of the Upper
Pecos. On June 28, at Windsor's Eanch, 31

miles from Glorieta, he climbed a tall fir tree

to obtain a bird's nest. Becoming dizzy, he

signalled for help, and was being let down on

a rope when by some means he jerked one arm
out of the noose, and the rope tightened around

his neck and strangled him before anyone could

come to his assistance. Thus perished a man
who was expected by those who knew his work
to take a prominent place among American
ornithologists. It is understood that his manu-
script on the birds of New Mexico is in good
order, and it is much to be hoped that the

means will be found for its publication.

Dr. John Curwen, a specialist in mental

diseases, who for fifty years has been superin-

tendent of hospitals for the insane at Harris-

burg and Warren, Pa., died on July 2, aged

eighty years.

Mr. John H. Tegmeyer, a well-known civil

engineer, died at Baltimore on July 4, aged

eighty years.

Professor Langenbuch, the eminent sur-

geon, director of the Lazarus Hospital, Berlin,

died on June 9.

The late Jacob S. Rogers, of Paterson, N. J.,

a locomotive builder, has bequeathed nearly

his entire estate to the Metropolitan Museum of

Art, New York City. The value of the bequest

is estimated at from $6,000,000 to $8,000,000.

Mr. Andrew Carnegie has offered to give

to the cities of San Francisco and Detroit

$750,000 for the establishment of public libra-

ries.

The Newberry Library, of Chicago, has ac-

quired the philological library collected by the

late Louis Lucien Buonaparte. It contains 15,-

000 volumes and is said to be the best philo-

logical library in the world.

In connection with the census of India, a

sum of at least £10,000 will be spent in collect-

ing statistics relating to ethnology and anthro-

pology.

A magnificent specimen of the elephant

seal (Macrorhinus leoninus) from the Macquarie

Islands has lately been presented to the British

Museum by the Hon. Walter Rothschild, one
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of the trustees. The skin has been stuflfed by

Messrs. Gerard, who have imparted to the

animal with its enormous fleshy nose a most

lifelike, not to say human, appearance.

Plans have been made to collect funds for a

research scholarship at Trinity College, Dublin,

in memory of the late Professor G. F. Fitzgerald.

An anatomical museum- fund, in memory of

the late A. H. Hughes, who died in South

Africa, has been established in connection with

University College, Cardiff. Mrs. Hughes, the

widow of Professor Hughes, has contributed

£1,000 to this fund.

The deaths from the plague in Cape Colony

to June 8 have numbered : Europeans, 58
;

colored persons, 164 ; Malays, 36 ; Indians,

9 ; Chinese, ; natives, 59 ; total, 326. Only

one case has occurred under naval and military

control.

The National Bureau of Standards was
opened on July 1, with headquarters in the

building of the Coast and Geodetic Survey.

Plans are being prepared for the new building,

for which Congress has made provision.

It is expected that the new Horticultural

Building in Boston will be completed by the end

of August, when there will be a special exhibi-

tion, arranged by Professor Charles S. Sargent,

of the Arnold Arboretum.

The observatory at Nice and its branch on

Mt. Mourier has recently been visited by

the board of control, consisting of MM.
Greard, Henri Poincare, Barrot, Cornu, Lipp-

mann, Loewy, Darboux, Mascart, Troost, Bis-

choflfsheim.

The Philippine Commission has established a

government biological and chemical laboratory

at Manila, which will have branch stations else-

where. A superintendent will be appointed

with a salary of $4,000. A board of health has

been established witji a commissioner with a

salary of $6,000.

The Navy Department has purchased a tract

of land surrounding the naval observatory, in

order to protect the instruments. It was
deemed advisable not to have any highways
within 1,000 feet of the clock room, where the

instruments are stationed, and a circle with a

radius of 1,000 feet was therefore drawn round

the observatory. At the last session of Con-

gress $145,000 was appropriated to purchase

the inclosed land, and of this sum $122,000 has

been expended for the purchase of about six-

teen acres.

Dr. C. W. Andrews, assistant in the De-

partment of Geology, British Museum, Natural

History, has been making collections in Egypt,

which he has this month brought back with

him to London.

The expedition, planned by the South Dakota

Geological Survey, into the Grand River region

for this season has been postponed, because

of smallpox in the Indian reservations where

much of the work would have been done. It

is hoped that next year circumstances will be

more favorable.

The Southeastern Union of Scientific Socie-

ties (England) held its sixth annual congress at

Haslemere and Hindhead last month, under the

presidency of Mr. G. A. Boulenger, F.R.S.

The congress next year will be held at Canter-

bury, under the presidency of Dr. Jonathan

Hutchinson, F.R.S.

We learn from Nature that a committee has

recently been appointed by the Institution of

Civil Engineers, with the support of the Insti-

tutions of Mechanical Engineers and Naval

Architects and of the Iron and Steel Institute,

to consider the advisability of standardizing the

various kinds of iron and steel sections, and, if

found advisable, then to consider and report as

to the steps which should be taken to carry

such standardization into practice.

The civil service commission reports that no

applications have been received for the examin-

ation which was to have been held on July 6

for the position of laboratory assistant in phys-

ics at the national bureau of standards, as

announced in this Journal several weeks ago.

There are two vacancies to be filled as a result

of this examination, one paying $1,200 and the

other $1,400 a year. These openings are ex-

tremely desirable, as the work is largely

research and the way is open for promotion.

The civil service commission announces that

it is desired to establish an eligible register
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for the position of assistant physicist. It will

not be necessary for applicants to appear at any

place for examination. The examination will

consist of the subjects mentioned below which

will be weighted as follows :

Subjects. Weights,

Education and training, with particular ref-

erence to the subjects of mathematics and

chemistry 20

Experience in general laboratory manipula-

tion, including glass-blowing, photography

and assembling and making apparatus 10

Experience in advanced quantitative meas-

urements, including determination of physical

constants, comparison with standards, etc 20

Experience in original experimental re-

search, particularly that relating to the phys-

ics of solutions and of finely divided solids.

(In connection with this subject will be con-

sidered the various theses of published papers

concerning investigations or experiments which

the applicant has directed or assisted in ) 40

Training in mathematical physics. (This

subject will include the consideration of theses

of published i)apers on this line of work) 10

From the eligibles resulting from this exam-

ination it is expected that certification will be

made to the position of assistant physicist,

Bureau of Soils, Department of Agriculture, at

a salary of $1,600 per annum, and to other

similar vacancies as they may occur.

We learn from the Electrical World that

V Eclairage Electrique is organizing a technical

excursion to the United States to visit the Pan-

American Exhibition in Buffalo, and to attend

at the same place the convention in August of

the American Society of Electrical Engineers.

The party will leave Paris Aug. 3, arrive at

New York Aug. 11, and leave for Philadelphia

the same day. Aug. 13 will be spent in Wash-
ington, and the party will remain in New York
from the 14 to the 18. The program from

the 18 to the 26 coincides with that of the

American Institute of Electrical Engineers.

From Buffalo the party will go to Chicago, and
from that city by way of the Lakes and the St.

Lawrence River to Montreal and Quebec, re-

turning to New York on Sept. 3, and sailing from

the latter city Sept. 5.

Concerning the influence of chemical trans-

formation on weight, Lord Rayleigh writes to

Nature as follows : Careful experiments by
Heydweiller, published in the last number of

Drude's Annalen (Vol. V., p. 394), lead their

author to the conclusion that in certain cases

chemical action is accompanied by a minute,

but real, alteration of weight. The chemical

actions here involved must be regarded as very

mild ones, e. g., the mere dissolution of cupric

sulphate in water, or the substitution of iron

for copper in that salt. The evidence for the

reality of these changes, which amount to 0.2

or 0.3 mg., and are accordingly well within the

powers of a good balance to demonstrate, will

need careful scrutiny ; but it may not be pre-

mature to consider what is involved in the

acceptance of it. The first question which
arises is : Does the mass change as well as the

weight ? The affirmative answer, although per-

haps not absolutely inconsistent with any well-

ascertained fact, will certainly be admitted

with reluctance. The alternative—that mass
and weight are not always in proportion

—

involves the conclusion, in contradiction to

Newton, that the length of the seconds'

pendulum at a given place depends upon
the material of which the bob is composed.

Newton's experiment was repeated by Bessel,

who tried a number of metals, including "gold,

silver, lead, iron, zinc, as well as marble and
quartz, and whose conclusion was that the

length of the seconds' pendulum formed of

these materials did not vary by one part in

60,000, At the present day it might be possible

to improve even upon Bessel, or at any rate to

include more diverse substances in the com-

parisons
;
but in any case the accuracy obtain-

able would fall much short of that realized in

weighings. As regards Heydweiller's experi-

ments themselves, there is one suggestion which

I may make as to a possible source of error.

Is the chemical action sufficiently in abeyance

at the time of the first weighing? If there is

copper sulphate in one branch of an inverted U
and water in the other, the equilibrium can

hardly be complete. The water all the time

tends to distil over into the salt, and any such

distillation must be attended by thermal effects

which would interfere with the accuracy of the

weighing.
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UNIVERSITY AND EDUCATIONAL NEWS.

After a long discussion of the report of the

committee on 'A National University,' pub-

lished above, the national council of education

passed on July 9 the following resolution :

Resolved, That the report of the committee be re-

ceived and the committee discharged ; and that while

we express our appreciation of their labors we are not

prepared to abandon the position taken by the Na-

tional Educational Association in favor of a National

University.

At the Johns Hopkins University the follow-

ing promotions have been made :

Henry F. Reid, Ph .D. , now associate professor, to

be professor of geological physics.

"William J. A. Bliss, Ph.D., now associate, to be

collegiate professor of physics.

Duncan S. Johnson, Ph.D., now associate, to be

associate professor of botany.

Oliver L. Fassig, Ph.D., now instructor, to be as-

sociate in meteorology.

Charles R. Bardeen, M.D., now associate, to be

associate professor of anatomy.

Thomas B. Futcher, M.B , now associate, to be as-

sociate professor of medicine.

Walter Jones, Ph.D., now associate, to be associate

professor of physiological chemistry.

Robert L. Randolph, M.D., now associate, to be

associate professor of ophthalmology and otology.

Stewart Paton, M.D., now assistant in neurology,

to be associate in psychiatry.

Percy M. Dawson, M.D., now instructor, to be as-

sociate in physiology.

Eugene L. Opie, M.D., now instructor, to be asso-

ciate in pathology.

Frank R. Smith, M.D., now instructor, to be asso-

ciate in medicine.

Henry B. Jacobs, M.D., now instructor, to be as-

sociate in medicine.

Thomas McCrae, M.B., now instructor, to be asso-

ciate in medicine.

Frank W. Lynch, M.D., now assistant, to be asso-

ciate in obstetrics.

At Washington University, St. Louis, Mr.

Alexander S. Chessin, formerly associate pro-

fessor of mathematics in the Johns Hopkins

University, has been appointed professor of

mathematics to succeed Professor Edmund A.

Engler, now president of Worcester Polytechnic

Institute. Alexander S. Langsdorf, graduate

of Washington University, was appointed as-

sistant professor of electrical engineering. It

is announced that before the beginning of next

term, a professor of zoology and a professor of

philosophy will be appointed.

Joseph Marshall Flint, Ph.D. (Johns

Hopkins), instructor in the University of Chi-

cago, has been appointed to the newly estab-

lished chair of anatomy in the University of

California.

C. W. Marx, professor of mechanical engi-

neering in the University of Missouri, has ac-

cepted the professorship of engineering in the

University of Cincinnati.

Dr. Frederic E. Clements, of the Univer-

sity of Nebraska, has been promoted from an

instructorship to the adjunct professorship of

botany. Dr. Clements is conducting a summer
school of ecological botany in the Pike's Peak

region in the Rocky Mountains of Colorado.

About twenty students are registered for the

work.

John James Thoenber, B.Sc, 1897, and

M.A., 1901, of the University of Nebraska, for

several years teacher of science in the High

School of Nebraska City, Nebr., and special

botanical collector for the University of Ne-

braska for the present season, has been elected

to the professorship of botany in the University

of Arizona. He will assume his new duties on

August 1, after which his address will be

Tucson, Arizona.

Miss Minnie A. Stoner, dean of the

Woman's Department and professor of domestic

science in the Kansas State Agricultural Col-

lege, has been elected professor of domestic

science in the Ohio State University.

The place left vacant in the State Normal

School at Charleston, 111., by the resignation of

Dr. J. Paul Goode to accept the position of in-

structor of geography in the University of

Pennsylvania, has been given to Mr. G. D. Hub-

bard, graduate of the University of Illinois and

M.A., Harvard.

Mr. W. V. B. Van Dyck has resigned an

instructorship in electrical science in Rutgers

College, to engage in industrial work.

Sir Martin Conway, known to scientific men
for his explorations in the Himalayas, in Spitz-

bergen and in the Andes, has been made pro-

fessor of fine arts in Cambridge University.





Joseph Le Conte, the most honored and beloved of American men of science, pro-

fessor of geology and natural history in the University of California, the author of im-

portant contributions to geology, natural history, psychology and education, president

in 1892 of the American Association for the Advancement of Science, president in 1896

of the Geological Society of America, one of the editors of this Journal, died in the Yo-

semite Yalley, on July 6, at the age of eighty-eight years.
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A CENTURY OF CIVIL ENGINEERING.*

The century which has just passed, the

nineteenth of the Christian era, is distin-

guished from any of the preceding hundred-

year periods in the world's history by the

advances made in the cooperation of inves-

tigators in numerous branches of science in

the formulation of doctrines regarding the

nature and coordination of natural phe-

nomena, which stand the test of experiment

and calculation, thus leading to a nearer

approximation to the undet"standing of the

laws which govern such phenomena, and so

to the development into a profession of the

' Art of directing the great sources of power

in Nature for the use and convenience of

Man,' which Art is entitled Civil Engineer-

ing. This definition is itself one of the

most noteworthy products of the Nine-

teenth Century, and a studj^ of the sequence

of events and reasoning which led to its

formulation is not without interest.

Ever since man became endowed with

consciousness and the power of reasoning,

he has been striving to solve the problems

of the physical world around him in which

he perceived matter in motion, which was

evidenced to his senses by sight and touch,

by sound and taste and smell, but which

was devoid of sentience, so far as he could

* President's address before the American Society

of Civil Engineers at the Annual Convention at

Niagara Falls, N. Y., June 25, 1901. Transactions

Am. Soc. C. E., XLV., 599.
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discover. He observed at once that by its

different manifestations his physical comfort

was materially affected, and it did not take

long for him to learn that certain sequences

of sensation, of one sort or another, followed

certain manifestations occurring singly or

in combination, and then that the order of

many such manifestations could be con-

trolled by him at will, while that of multi-

tudes of others could not be so controlled at

first, their methods and causes not being

appreciable by his unassisted senses.

But until about three hundred years ago

there does not seem to have been any sys-

tematic and well-directed effort to investi-

gate the reasons why material changes oc-

curred naturally, or how certain changes

could be artificially produced with certainty.

To discover the sequence of natural

events is first of all an empirical task :

facts must be observed systematically, and
recorded, and then their combinations

reasoned upon. Hypotheses can then be

formed as to the probable effects of slightly

different collocations and sequences of

events, and these subjected to experiment

and computation. An hypothesis cannot

be established as a scientific fact until it has

been verified by observation and also proved

to be in accordance with mathematical laws.

Tennyson's apothegm, that ' knowledge

comes, but wisdom lingers,' is profoundly

true.

Now, up to the beginning of the seven-

teenth century of the Christian era, there

had been no organized physical experimen-

tation, on a comprehensive scale, and intel-

ligent reasoning therefrom. The specula-

tions as to the laws of nature which had
been made from time to time had been purelj^

efforts of the imagination, and were unsus-

tained by either practical demonstration

or analytical reasoning. Various hypoth-

eses had been framed, on insufficient or

incorrect premises, and some of them had
been so near the truth as actually to delay

the progress of the truth, by the appearance

of exactness in the reasoning from them, up

to a certain point.

Really, the civil engineer had been prac-

ticing his art and directing the forces of

nature for the use and convenience of man,

but without any conception of what those

forces were, or how they acted, or of why
he did anything, or what the result of it

would be, unless he had done the same
thing before in the same way. He did not

know that the earth moved, and he had no

idea why or at what rate a stone fell to the

earth, or water ran down hill. He had no

measure of heat Or light, and used no power

but that which the muscles of an animal

produced. And yet he had built the Pyra-

mids, the Parthenon and the Pantheon
;

had constructed aqueducts, canals and

sewers ; had regulated and maintained the

rivers of China for thousands of years ; and

had just been recognized, on account of his

labors in protecting the lowlands of Holland

and the shores of Italian rivers from the

encroachments of the water, as holding a

distinct rank among the workers of the

world.

Of the application of the forces of nature

to aiding his labors, he seems to have been

ignorant, except hy the use of a flowing

stream to turn a wheel. The earliest re-

corded application of this mode ofproducing

power in England was in 1582, when Peter

Moryss, a Hollander, procured from the

City of London a franchise for five hundred

years for supplying water to the city by

pumping from the Thames, using a wheel

driven by the ebb and flow of the tide under

London Bridge.

With the beginning of the seventeenth

century, the world entered on a new era of

science, theoretical and applied. The casual

observation hj a little child of the curious

optical effect obtained by looking through

two pieces of glass led to the invention of

the telescope and the microscope, which
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disclosed to man objects beyond the reach

of his unassisted vision. The swinging of

a hanging lamp suggested to a thoughtful

man the idea of an unseen force, and Gali-

leo, by experiment and reasoning, discov-

ered the law of terrestrial gravitation and

first grasped the idea of force as a mechan-

ical agent.

Turning his newly invented telescope

upon the heavens, he was the first man in

the world to witness the actual motion of

the planets and their satellites, and to prove

that they and the earth revolved about the

sun, as P37thagoras had imagined two thou-

sand years before, Copernicus had asserted

a hundred years before, and his own con-

temporary, Kepler, had reasoned from the

imperfect data then possessed, and had

actuall}^ formulated the laws of their mo-
tion in forms which the science of our day

confirms exactly. He was the first to con-

ceive the theory of transverse strains in

solids, but the facility of experimentation

with fluids diverted his attention from more
rigid bodies, and the fundamental principles

of hydraulic science were established by
him and by his pupils and immediate suc-

cessors in the fascinating studies he had

introduced.

To Galileo also is due the invention of

the thermometer, which enabled definite

measurement to be made of the mysterious

phenomenon of heat which his great con-

temporary philosopher in England, Lord
Bacon, conceived to be ' an expansive un-

dulatory motion in the particles of a body

whereby they tend with some rapidity

toward the circumference, and also a little

upward.' But Bacon was two hundred

years in advance of the physicists, and the

century was occupied almost exclusively in

the elucidation of the laws of gravitation

as exemplified in the action of fluids. For
the study of liquids and their action dem-
onstrated that they were, under certain

conditions of temperature, transformed into

invisible and elastic substances governed in

general by the same laws, and also that

there were all around other similar sub-

stances which could not be condensed into

liquid inelastic form, but could be weighed

by the barometer which Torricelli invented

in 1643. And so the laws of gases came to

be investigated and formulated by Mariotte,

who, to aid him in his researches, invented

the rain gauge in 1677, and measured the

liquids condensed from the atmosphere.

The value of the data thus obtained, to the

hydraulic engineer, was appreciated by the

French engineers at once, and ever since

1681 records of the rainfall have been kept

continuously at Paris, and the practice has

gradually extended over the whole world.

But it is worthy of note that fifty years

after the invention of the rain gauge,

Belidor, in his magnificent treatise on Hy-
draulic Architecture (1728), the first com-

pendium of engineering theory and practice,

in treating of the sources of water supply

for domestic use, did not mention the rain

gauge or the amount of rainfall, but dwelt

on the divining rod as the recognized means
of discovering subterranean streams of

water.

The close of this century saw the final

establishment of the law of gravitation by

Newton's- proof of its governing the whole

material universe. And any review of the

progress made during the century toward

the understanding of the laws of nature

would be incomplete without allusion to

the two great steps taken in it toward the

facilitating of mathematical computations,

the invention of logarithms at the beginning

of the century and of the calculus at its

close.

That heat produced dynamic efiects had

been recognized for ages. That it destroyed

some solids, that it converted others into

different forms possessing entirely different

properties, that it caused the dissipation

and disappearance of liquids, were facts
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well establislied. That bj^ its application

to certain combinations of materials an ex-

plosive effect could be produced which over-

came the force of gravity had been discov-

ered three or four hundred years before

when gunpowder was invented, but that a

mechanical effect could be produced by the

use of heat was not understood, and the

nature of the phenomenon itself was not

comprehended. It was looked upon by

physicists as an ' element' or primary form

of matter, and in 1690 Stahl conceived the

idea of ' phlogiston,' an elementary sub-

stance, invisible and inappreciable by the

senses, which entered into the composition

of combustible substances, and which, by

the process of combustion, was separated

from them and passed oif in the form of

corpuscules which, striking the sensory

nerves, were perceived as heat. Sir Isaac

Newton espoused this phlogiston hypothe-

sis and also conceived that light was the

product of certain corpuscules which were

perceived by the optical nerves. The discus-

sion of these hypotheses occupied the atten-

tion of the philosophers for the whole of the

eighteenth century, and, in the meantime,

the physicists were busy experimenting on

the methods of utilizing the vapor into

which heat converted water. By degrees,the

steam engine was developed into a. practical

machine, capable of doing work which be-

fore could only be accomplished by animal

labor, and the engineer availed himself of

it in the handling of materials. But al-

though the chemists had been striving for

centuries to learn the composition of matter

and the means of transforming and combin-

ing its several natural conditions, they had
not, at the beginning of the nineteenth cen-

tury, learned how to produce either heat or

light, except by the aboriginal method of

striking flint aad steel together. In the

lack of knowledge of the properties of

these phenomena and the fact that they

could be utilized on a large scale, there was

no occasion for the devotion of any special

class of men to their production and devel-

opment. There were two other classes of

phenomena which seemed as if they ought

to be controlled by man, but the laws of

which had so far eluded discovery—elec-

tricity and magnetism. So that, really, all

that the civil engineer had to deal with was
the force of gravity acting on such materials

as the earth yielded him, in their natural

state or as they could be modified by heat

and manual labor.

But he had been making progress. In

Italy, where the first application of science

to construction had been made, the study

of the laws of hydraulic science had been

constantly pursued, and those laws applied

to the regulation of the rivers ; in France,

ever ready to grasp new ideas and to pursue

their application to practical results, the

principles of hydraulics had been studied

and applied to the construction of great

canals, and to the supply of water to Paris^

where, in 1671, water was pumped by a.

water wheel driven by the current of the

Seine and distributed through cast-iron

pipes. In England, Hugh Myddelton had

supplied London with water, and, in 1638,

Nicholas Yermuyden had been called in

from Holland to protect the lands along the

Kiver Ouse from overflow, a task so well

accomplished that his work stood for a^

hundred years, and only failed then from

lack of proper maintenance, the English

having by that time apparently concluded

that, as Dr. Franklin wrote in 1772, ' rivers

were unmanageable things,' and, inspired

by the success of the public waterways of

France, turned their attention to the con-

struction of canals and the improvement of

harbors. Many important works of this

class were built in England during the last

half of the eighteenth century. The men
by whom these works were constructed were

not educated men or men experienced in

scientific research. They certainly were
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men of great natural ability and good judg-

ment, and capable of conceiving and exe-

cuting great projects. One of the greatest

of them, John Smeaton, who was the first

Englishman to call himself a civil engineer,

thus expressed his conception of the profes-

sion which he adorned :

" Civil engineers are a self-created set of men whose

profession owes its origin not to power or influence,

but to the best of all protection, the encouragement

of a great and powerful nation, a nation become so

from the industry and steadiness of its manufacturing

workmen and their superior knowledge in practical

chemistry, mechanics, natural philosophy and other

useful accomplishments."

Smeaton was himself an investigator, but

he is the "only one of the civil engineers of

Great Britain during the eighteenth century

who strove to discover the laws which gov-

erned the operations of Nature.

The most eminent civil engineer in Eng-

land in the year 1800 was Thomas Telford,

who was born in 1757. Beginning life as

a mason, he developed an extraordinary

faculty of generalization, combined with an

intimate acquaintance with the details of

workmanship in all the methods of con-

struction known in those days. In the

building of canals, highways, harbors,

bridges and docks he displayed great grasp

of the subject of the improvement of

transportation facilities, as then existing,

and great boldness of design and ingenuity

in construction.

But it must be borne in mind that at that

time the canal was considered the only

possible mode of increasing facilities of

transportation and reducing cost, no motive

power except animal force was known, the

metals were but little used in construction,

and a framed structure adapted to bear

heavy loads was unknown. As ' an emi-

nent mathematician,' quoted in the Edin-

burgh Review in 1805, remarked :

" "While we give ourselves infinite trouble to pur-

sue investigations relating to the motions and masses

of bodies which move at immeasurable distances from

our planet, we have never thought of determining:

the forces necessary to prevent the roofs of our houses

from falling on our heads."

It is related of Telford that when on one
occasion he was consulted by a young man
as to the advisability of his engaging in

civil engineering, he said to him :
" I have

made all the canals and all the roads and
all the harbors. I don't see what there is

that you can expect to do."

His ideas regarding the training of the

civil engineer are given at some length in

his Personal Memoirs prepared shortly be-

fore his death.

"Youths of respectability and competent education

who contemplate Civil Engineering as a profession,

are seldom aware how far they ought to descend in

order to found the basis for future elevation. Not
only are the natural senses of seeing and feeling req-

uisite in the examination of materials, but also the

practiced eye, and the hand which has experience of

the kind and qualities of stone, of lime, of iron, of

timber, and even of earth, and of the effects of human
ingenuity in applying and combining all these sub-

stances, is necessary for arriving at mastery in the

profession. For how can a man give judicious di-

rections unless he possesses personal knowledge of

the details requisite to effect his ultimate purpose in

the best and cheapest manner?

"It has happened to me more than once, when
taking opportunities of being useful to a young man
of merit, that I have experienced opposition in taking

him from his books and his drawings and placing a

mallet, chisel or trowel in his hand, till rendered con-

fident by the solid knowledge which experience only

can bestow, he was qualified to insist on the due per-

formance of workmanship and to judge of merit in

the lower as w^ll as the higher departments of a pro-

fession in which no kind or degree of practical

knowledge is superfluous."

This is doubtless good, sound doctrine,

but it does not betoken any very lofty con-

ception of the aims and ends of the profes-

sion. But during the first quarter of the

nineteenth century Telford stood at the

head of the profession of civil engineering,

and when, in 1820, the recently formed as-

sociation of its practitioners for mutual ad-

vancement in science, which was termed

the Institution of Civil Engineers, desired
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a prominent leader, he was chosen its pres-

ident, and held that office until his death

in 1834. He does not appear to have con-

tributed to the Institution any papers or

discussions on engineering subjects.

Among the members of the Institution

at that time was a man thirty years the

junior of the president, who, like him, had

risen from humble origin, and by his own
exertions attained a high rank in the pro-

fession, and who, rather oddly, had the

same forename, and a surname of two

syllables, the initial and final letters of

which and the vowel sounds of which were

the same as Telford's. This similarity of

name has led to some confusion and some-

times to the attributing to one of these men
the sayings and doings of the other.

Thomas Tredgold, born in 1788, began

life as a carpenter, but soon devoted him-

self to the study of engineering science and

its practice in the office of the Chief Engi-

neer of the Ordnance Bureau. He early

recognized the deficiency of the knowledge

then existing as to the nature and strength

of the materials used in construction, and

he studied, experimented and reasoned

systematically, and published the results of

his labors. His 'Treatise on Carpentry,' in

1820, was the first published attempt to de-

termine scientifically and practically the

data of resistance of beams to transverse

flexure. During the next seven years he

contributed to the Transactions of the Insti-

tution of Civil Engineers papers showing

the mode of application of science to engi-

neering problems, and he also published

treatises on Warming and Ventilation, on

Steam Navigation, on Railroads and Car-

riages, and on the Steam Engine. It was

to him that the Institution turned when it

wished to apply for a royal charter, in

1828, and requested him to prepare a defi-

nition of civil engineering.

As we look back upon the history of sci-

ence, theoretical and applied, during the

first quarter of the nineteenth century, we
can see how a new definition of the profes-

sion of civil engineering was needed at that

date.

At the very beginning of the century

there had occurred a marvelous revolution

in the conception of the nature and opera-

tion of the laws governing matter and its

motion. Lavoisier had revolutionized chem-

ical science and Dalton had propounded a

theory of atomic constitution of matter

which has been sustained by observation

and reason. All matter is composed of a

few primal elements in an atomic or

minutely subdivided form. These atoms

have varying chemical affinity for each

other, and, combining in certain propor-

tions, form molecules of matter of various

kinds. The study of these combinations

has been the business of chemists for the

last hundred years, and the laws of combi-

nation have been so successfully elucidated

that many forms of matter which before

were found only in a state of nature can

now be artificially produced, and many
other forms have been produced which are

never found in nature and which are useful

for purposes and under conditions where no

natural product can be used to advantage.

The impetus given to chemical research by

the formulation of Dal ton's theory was

sufficient to establish the fact, early in the

century, that chemical affinity was a source

of power which could be directed by man
intelligently and with prospect of advan-

tage.

Just with the incoming of the century,

too, came Rumford's demonstration of the

fact that heat was not a material substance,

but only a mode of motion. Almost simul-

taneously was propounded the theory of

Thomas Young, that light, too, was not

material, but was simply due to vibratory

motion in an all-pervading medium to which

he gave the name of the luminiferous ether.

It was in 1800, too, that Volta demon-
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strated that an electric current could be

artificially produced. How it could be con-

trolled and applied to practical use did not

yet appear, but a new direction had been

given to the minds of those engaged in

physical research.

As it became manifest that chemical

affinity and heat and light could be con-

trolled and directed and converted into

Energy, as Young termed it, the men who
had been trained in utilizing the force of

gi'avity turned their attention to the

development of these newly understood

sources of power. Fitch and Fulton, with

the aim of reducing the cost of water trans-

portation, succeeded in applying the steam

engine to the propulsion of boats, and

Trevithick made successful application of

steam propulsion to vehicles on land. Mur-

dock had proved that illuminating gas

could be produced and distributed to con-

sumers. The civil engineers of the day had

seized on all these inventions and dis-

coveries, and in both Europe and America

were designing and constructing works to

render them useful to the greatest number

of people.

Reviewing then what had been accom-

plished during the first quarter of the cen-

tury, Tredgold could not but perceive that

civil engineering was something broader

and more comprehensive than the mere

construction of harbors, breakwaters and

canals, and he presented on January 4,

1828, in response to the request of the In-

stitution, this ever-memorable definition of

civil engineering

:

" Civil Engineeriug is the art of directing the great

sources of power in Nature for the use and conven-

ience of man ; being that practical application of the

most important principles of natural philosophy which

has, in a considerable degree, realized the anticipa-

tions of Bacon, and changed the aspect and state of

affairs in the whole world."

After a brief sketch of the objects of

civil engineering, he added :

"The real extent to which it may be applied is

limited only by the progress of science ; its scope and

utility will be increased with every discovery in phi-

losophy, and its resources with every invention in

mechanical or chemical art, since its bounds are un-

limited, and equally so must be the researches of its

professors."*

A more concise and comprehensive defi-

nition of a great truth can hardly be con-

ceived. From a physical and intellectual

standpoint, a nobler aim for the exercise of

the mental powers cannot be imagined than

the direction of the great sources of power

in nature for the use and convenience of

man. Psychology deals with mind alone,

Physics considers the nature and the laws of

matter, but Civil Engineering treats of the

intelligent direction of the laws governing

matter so as to produce efifects which will

reduce to a minimum the time and physical

labor required to supply all the demands of

the body of man and leave more opportunity

for the exercise of the mental and spiritual

faculties. Philosophy, Physics and Civil

Engineering must work hand in hand. The
philosopher must imagine, the physicist

prove by experiment and mathematical

computation, and the engineer apply to

practice, the laws of matter. Each must

keep himself informed of the progress made

by the others and must aid them by sugges-

tions as to the lines on which research

needs to be carried forward. The civil en-

gineer, in attempting to solve some problem

of construction, finds that he needs a ma-

terial which shall possess a certain quality

which he cannot discover that any natural

product possesses. He calls the chemist to

his aid, and he, from a study of the com-

binations of existing forms of matter which

most nearly approach the desired ideal,

reasons that some special combination of

elements will entirely fulfill the conditions,

and he experiments to find whether such

combination can be made. Sometimes he

is successful in his first attempt and some-

* Minutes of Proceedings, Institution of Civil En-

gineers, Vol. XXVII., p. 181.
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times not. But, whatever the result, he

has added to his knowledge of the laws of

combinations and has furnished to the phi-

losopher fresh data for his generalizations,

and to the engineer a new material for his

use.

It not infrequently occurs that, from in-

vestigations made for a specific purpose,

results are obtained of the greatest useful-

ness for an entirely different purpose.

Thus, in 1855, when Henry Bessemer, in-

spired solely by that desire ' to kill some-

thing ' which is alike the ruling passion of

the rudest savage and the most highly

civilized man, bent all his energies to the

production of a metallic combination which

should be able to resist the force of the

highest explosive and so enable a cannon

ball to be projected from a gun to a greater

distance than ever before, he discovered a

method of expelling all foreign substances

from iron and then adding a minute quan-

tity of another element, carbon, in such pro-

portions that the original mass was mate-

rially changed in character and made more

ductile, stronger and stiffer. The product

was exactly what the railroad engineer

wanted at that time for the bearing surface

of his roadway, and the material which had

been sought for destructive purposes be-

came a most important factor in facilitating

the transportation of men and goods with

certainty and safety at high speeds.

As the knowledge of the nature of steel

and the precise methods in which it can be

manufactured have progressed, the engineer

has gradually come to know just what he

wants and how it can be produced, and, in

his specifications, requires that the particu-

lar material of this class which he desires

shall be of a certain chemical composition

and also possess certain characteristics.

The same is the case with almost every

material which enters into the construction

of engineering works of the present day.

Matter in its original state is rarely used.

Its chemical condition must be transformed

before the engineer can utilize it with any

confidence. That almost any desired trans-

formation can be effected was not realized

until late in the century. Starting with

the atom, the ultimate particle of matter so

far comprehended by us, the chemist found

that several different kinds of atoms could

be identified, and that these would combine

in certain ways according to laws which

could be formulated. But in the applica-

tion of these laws and the tabulation of the

results gaps were found to exist which

could not be filled without the supposition

that other elements existed than those al-

ready known. The existence of such ele-

mental substances was confirmed by the

revelations of the spectrum analysis, and,

later on, several of such elements have

been actually identified by the use of the

electric current in creating vibrations in the

ether. The limit is probably not reached

yet, but as each new element is discovered

its aflBnities are sought by the chemist, its

sensibility to various forms of vibratory

motion are investigated by the dynamist,

as we may term the physicist who is seek-

ing the laws of either heat or light or elec-

tricity, and then it is the function of the

civil engineer to study how it can best be

applied to the use and convenience of man.

For, ever since the beginning of the nine-

teenth century, the evidence has been cumu-

lative that matter in motion accounts for

all physical phenomena, that motion pro-

duces energy, that energy is never wasted,

but is simply transformed, and that it mani-

fests itself to the senses of man in various

modes which are appreciable by the several

organs of sense. •

What our senses recognize as chemical

affinity, heat, light and electricity, are sim-

ply conditions of matter induced by vibra-

tions or quivers or waves or strains, what-

ever we may call them, of different kinds

and at different velocities. Neither matter
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nor motion can be originated by man, but,

by a careful studj^ of the sequence of events,

control can be acquired of their modes of

interaction, and natural phenomena can be

artificiallyreproduced and other phenomena

be produced. The intelligent application

and direction of such means of control is

the function of the civil engineer.

With the advance of science, the scope of

civil engineering widened and advanced.

The study of the action of forces induced

analytical investigation of the means by

which forces could be resisted and the best

results obtained from proper distribution

and arrangement of materials of different

kinds. Steamships and locomotive engines

were constructed by whic]i the products of

the earth and the manufactures of man, by

machines and methods not before con-

ceived, could be transported across the seas

and overland by artificial highways and

across bridges of previously unimagined

span ; and light and heat and electricity

and water could be delivered in the apart-

ment of every person to be used at will.

It was in the carrying out of the delivery

of pure and wholesome water and the re-

moval of its unused surplus that the civil

engineer first was called on to deal with or-

ganic life. That minute organisms affected

the comfort and the health of man had been

recognized for hundreds of years. In the

middle of the seventeenth century Leeu-

wenhoek, a Dutch maker of microscopes,

discovered and described bacteria, and

Nicholas Andry, a pathologist, ascribed to

them the causation of disease. But later

scientists discarded the idea, and it was not

until 1831 that any real advances were

made in the study of these microorganisms,

and it is only within the last twelve years

that it has become thoroughly recognized

that the regulation of the growth of living

organisms in air and water and sewage is

necessary and practicable, and comes within

the domain of civil engineering.

Indirectly, however, biological research

has been one of the most important factors

in the progress of engineering science, by
calling the attention of students of physics

to the fact that advance and not retrogres-

sion is one of the fundamental laws of

nature. For the first half of the century,

the old ideas of cosmogony, based on an

hypothesis unsupported by proof, were prev-

alent everywhere. It was assumed that

the world, in all its details, had been created

perfect and had since been simply deterio-

rating and tending to a final dissolution.

' Change and decay, in all around I see,'

was the dogma of the theologian, the phi-

losopher and the scientist alike. While it

had come to be recognized that the forms of

inorganic matter could be changed by man,

and that by the exercise of man's intelli-

gence, certain characteristics of organic

matter and the vital forces with which it

was imbued could be modified and perpet-

uated, it was not considered possible that

the superior intelligence which controlled

everything could modify or transform such

characteristics in any special form of matter.

But in 1859, Charles Darwin, after twenty

years of study of the sequence of events in

biological phenomena, demonstrated that

there was an intelligence beyond that of

man, which was constantly acting to change

and modify the forms, the habits and the

mode of life of animals and plants, and

that such action resulted in the perpetua-

tion of the fittest type of organism. The
proof was irrefragable, and the effect of his

wonderfully clear exposition of the proc-

esses by which his conclusions had been

reached was marvelous in inducing a co-

ordination of thought and a cooperation

in methods of procedure in intelligent re-

search in the investigation of all natural

phenomena, whether relating to organic or

inorganic matter.

In considering the means of directing the

great sources of power, the psychological
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element must not be forgotten. A mere

intellectual application of the laws dis-

covered by physical research is not enough

to make a civil engineer. Breadth of view,

the faculty of analyzing what has been done

so as to discover how and why some enter-

prises have been successful and others have

not, and the ability to forecast the future,

are essential. These qualities are largely

natural, but may be cultivated to a great

extent by study and experience. That

there has been a wonderful advance in this

direction during the nineteenth century is

shown by the great number of civil engi-

neers who hold positions of prominence in

the management and control of large enter-

prises which require the exercise of faculties

which cannot be acquired in any other way
than by experience in the designing, con-

struction and management of engineering

works.

A prominent factor in causing this ad-

vance in engineering science which has

occurred simultaneously on the Continent

of Europe, in Great Britain and in America,

has been the collaboration of scientists.

Early in the century it became evident that

the multiplication of lines of research de-

manded a differentiation of the labor of

their prosecution and a close cooperation

of the workers in any special line, and

various associations of specialists were

formed to promote various branches of

scientific research. By the middle of the

century it had become apparent that civil

engineering was not. the prosecution of a

specialty, but was the coordination and

direction of the work of all specialties in

science and its applications. And so in

1852, James Laurie and his associates,

following the example of their English

brethren, founded the American Society

of Civil Engineers, the first and only

national organization devoted to ' the

professional improvement of its mem-
bers, the encouragement of social inter-

course among men of practical science,

the advancement of engineering in its

several branches and the establishment of a

central point of reference and union for its

members.' To the privileges of its mem-
bership may be admitted not only every

^ professional engineer,' but also ' any per-

son who, by scientific acquirements or prac-

tical experience, has attained a position in

his special pursuit qualifying him to coop-

erate with engineers in the advancement of

professional knowledge and practice.' This

meeting of that Society, which now has

2,500 names upon its rolls of membership,

and owns a commodious society house with

a reference library of some 40,000 titles, is

sufl&cient proof of the wisdom of its found-

ers.

Recognizing, then, that progress is a law

of nature, the acceleration of progress is

the aim of civil engineering. It strives to

stimulate the results of the slow processes of

nature, by causing the sources of power to

act rapidly in any desired direction. Ap-

preciating, too, the fact that there is con-

stant progress, and that what now seems

admirably adapted to our needs may in a

short time require to be superseded by im-

proved structures and processes, the tend-

ency of the time is toward the production

of works which will have a definite term of

life, rather than toward the construction of

everlasting monuments. We see that in

the old nations, where the effort to build for

eternity was made, time has outstripped

the intent of the builders and what is an-

tiquated is useless, and we see the same

thing in our own streets to-day. The idea

of building a monumental structure which

will hand one's name down to future ages

is a fascinating one, but it is simply a sur-

vival of the engineering of the Pharaohs.

The most thorough exemplar of the con-

dition of civil engineering at the beginning

of the twentieth century is the modern

ofi&ce-building in a great city. One hundred
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years ago, the man of enterprise who re-

sided fifty miles from a large city and .wished

to consult an engineer regarding a project

for a new canal, arose before daylight,

struck a spark from his flint and steel,

which, falling on a scrap of tinder, was

blown by him into flame and from that a

tallow dip w^as lighted. In the same prim-

itive manner the wood fire was kindled on

the kitchen hearth and his breakfast was

cooked in a pot and kettle suspended from

the iron crane in the fireplace. Entering

the cumbrous stage coach, hung on leather

springs, which passed his door, he was

driven over muddy roads, crossing the nar-

row streams on wooden trestle bridges and

the navigable rivers on a ferry boat, the

paddle wheels of which were turned by a

mule on a treadmill. At last he was landed

in the city, where he walked through dirty

streets paved with cobble-stones until he

reached his destination, a plain three-story

brick building founded on sand,with a damp
cellar and a cesspool in the back yard. En-

tering a dark hall, he climbed a wooden

staircase and was ushered into a neat room,

rag-carpeted, warmed by a wood fire on the

open hearth and lighted by a sperm- oil

lamp with one wick, for it was dark by this

time. No wonder that before proceeding

to business he was glad to take a good stifi*

noggin of New England rum.

To-day, his grandson, living at the old

homestead, while comfortably eating his

breakfast which has been cooked over a gas

range, reads in his morning paper that the

high dam of the irrigation reservoir in Ari-

zona, in which he is interested, sprang a

leak the day before, and he telegraphs to

his engineer in the city that he will meet

him at his office at noon. Then, striking a

match, he lights the lamp of his automobile

which is fed by petroleum brought 200 miles

underground in pipes from the wells, rolls

over macadamized roads to the railroad

station, where he boards a luxuriously ap-

pointed train, by which he is carried above

all highways, through tunnels, under riverS;^

or across them on long-span steel bridges,

and in an hour is deposited in the heart of

the city, where he has his choice of proceed-

ing to his destination through clean ahd

asphalt-paved streets in electric surface cars

at 9 miles an hour, elevated steam cars at

12 miles an hour, or through well-lighted

and ventilated tunnels at 15 miles an hour.

Eeaching the spot his grandfather had

visited, he finds there a huge and highly

decorated building, twenty or more stories

high. Founded on the primeval rock, far

below the surface of the natural ground,

the superjacent strata of compressible ma-

terial having been penetrated by caissons

of sheet metal sunk by the use of air com-

pressed by powerful pumps driven by steam

or electricity generated at a power station

half a mile or more away, and these caissons

filled with a manufactured rock such as the

ordinary processes of nature would require

millions of years to produce, there is

erected a cage of steel, the composition of

which has been specified, and the form and

mode of construction of which have been so

computed that the force of the elements

cannot overthrow the structure or even

cause it to sway perceptibly. Towering

above the courts of Law, the temples of

Eeligion and the palaces of the Arts,

the meshes of this mighty cage are filled

with products of the earth, the mine and

the forest, transformed so as to be strong

and light and incombustible, and all inter-

woven with pipes and wires, each in its-

proper place and noted on the plans. In

one set of these pipes there is pure water,

which has been collected from a mountain

area of igneous geological formation, de-

populated and free from swamps, on which

a record of the daily rainfall is kept, and

in which impounding reservoirs have been

constructed by masonry dams across its

valleys. From these reservoirs the water^
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after filtration through clean sand, is con-

veyed 30 or 40 miles through steel or

masonry conduits to covered reservoirs,

whence it is drawn as needed through cast-

iron pipes to the building where it is to be

used, and there distributed to all parts of

it, chilled nearly to the freezing point

•through one system of pipes or heated

nearly to the boiling point, through another

system. Another set of pipes carries steam,

which, passing through radiators, keeps the

temperature of the air throughout the

building at the proper standard for com-

fort. Sanitary conveniences are provided

everywhere, and all wastes are consumed

within the building by the surplus heat

generated, leaving only ashes to be re-

moved. Wires convey electric currents to

all points, so that the occupant of a room,

sitting at his desk, can by the touch of a

button ventilate his apartment, illuminate

it, call a messenger, be kept informed of

«very fluctuation in the markets, converse

with anybody who is not ' busy ' within 40

miles of where he sits, and if entirely ' up

to date ' can require his autograph and

portrait to be reproduced before his eyes

for identification. He dictates, his corre-

spondence and his memoranda, and ' takes

his pen in hand ' only to sign his name.

He need not leave his seat except to con-

sult the photograph hanging on his wall,

which shows to him the latest condition of

the mine, the railroad, the arid lands irri-

gated, the swamps reclaimed, the bridge in

progress, the steamship, the water-works,

the tunnel or the railroad, the dam, the filter

or the sewage works, the town, the machine,

the power plant or the manufacturing es-

tablishment in which he is most interested.

Entering the brilliantly lighted hallway

of this building, the air of which is kept in

circulation by the plunging up and down of

half a dozen elevators, the visitor is lifted

at a speed of 500 feet a minute, past floor

^fter floor, crowded with the offices of finan-

ciers, managers and promoters of traffic

and Qf trade, lawyers, chemists, contract-

ors, manufacturers, to the headquarters of

the controlling genius of the whole or-

ganism, the civil engineer. For he it is to

whom all the members of this microcosm

must apply for aid and advice in the suc-

cessful operation of their respective occu-

pations. It is not his to mechanically

transform elements into matter, or matter

into other forms, or to show how energy

may be produced, but to direct the applica-

tion of energy to the various forms of mat-

ter, original or produced, in such way as to

bring about the most satisfactory results in

the most speedy and economical manner.

He has grown with the growth of the

nineteenth century, and is, so far as the re-

lations between man and matter are con-

cerned, its most striking product. And so,

while the definition given in the ' American

Edition of the Encyclopedia,' which ap-

peared at the beginning of the century,

that "civil engineers are a denomination

which comprises an order or profession of

persons highly respectable for their talents

and scientific attainments and eminently

useful under this appellation," is still true,

it is hardly probable that the compiler of

the Twentieth Century Encyclopedia will

be content to let it stand without further

explanation.

But the end is not yet ; there are still

many problems of nature unsolved. The

experience of every day shows that there

are sources of power not yet fully developed,

and we cannot but say with the great poet

:

" I doubt not 4ilirough the ages one increasing purpose

runs,

And the thoughts of men are -widened Tfith the

processor the suns." j_ j^^^^^ -^_ ^^^^^^

THE BRITISH NATIONAL ANTARCTIC
EXPEDITION.

De. George Murray, F.E.S., keeper of

the Department of Botany in the British
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Museum, has beea appointed director of

the civilian staff of the British expedition,

to fill the vacancy caused by the resigna-

tion of Professor J. W. Gregory. Dr.

Murray will not, however, take part in the

expedition, except in so far as he will pro-

ceed with the ship to Melbourne. He
will edit the scientific results. A geologist

is to be appointed to do the work in this

direction that would have been carried

on by Professor Gregory. The other mem-
bers of the scientific staff are Dr. R.

Koettlitz, Mr. Hodgson, Mr. E. A. Wilson,

Mr. William Shackleton and Mr. R. Skel-

ton. Full instructions to the commander
and to the scientific director of the civilian

scientific staff have been drawn up and are

signed by Sir William Huggins, president

of the Eoyal Society, and Sir Clements

Markham, president of the Royal Geo-

graphical Society. They are as follows :

INSTRUCTIONS TO THE COMMANDER.

1. The Royal Society and the Royal Geo-

graphical Society, with the assistance of

his Majesty's Government, have fitted out

an expedition for scientific discovery and
exploration in the Antarctic regions, and

have entrusted you with the command.
2. The objects of the expedition are: (a)

to determine, as far as possible, the nature,

condition and extent of that portion of the

South Polar lands which is included in the

scope of your expedition ; and (h) to make
a magnetic survey in the southern regions

to the south of the 40i5h parallel, and to

carry on meteorological, oceanographic,

geological, biological and physical investi-

gations and researches. Neither of these

objects is to be sacrificed to the other.

3. The scientific work of the executive

officers of the ship will be under your im-

mediate control, and will include magnetic

and meteorological observations, astronom-

ical observations, surveying and charting,

and sounding operations.

4. Associated with you, but under your
command, there will be a civilian scientific

staff, with a director at their head. A copy

of his instructions accompanies these in-

structions to you.

5. In all questions connected with the

scientific conduct of the expedition you
will, as a matter of course, consider the

director as your colleague, and on all these

matters you will observe such consideration

in respect to his wishes and suggestions as

may be consistent with a due regard to the

instructions under which you are acting, to

the safe navigation of the ship, and to the

comfort, health, discipline and efficiency of

all under your command. Those friendly

relations and unreserved communications

should be maintained between you which

will tend so materially to the success of an

expedition from which so many important

results are looked for.

6. As the scientific objects of the expedi-

tion are manifold, some of them will come
under the immediate supervision of the

director and his staff ; others will depend

for their success on the joint cooperation of

the naval and civil elements ; while some
will demand the undivided attention of

yourself and your officers. Upon the

harmonious working and heart}^ coopera-

tion of all must depend the result of the

expedition as a whole.

7. The expedition will be supplied with

a complete set of magnetic instruments,

both for observations at sea and on shore.

Instructioijs for their use have been drawn
up by Captain Creak, R.N., and yourself

and three of your officers have gone through

a course of instruction at Deptford with

Captain Creak and at Kew Observator3\

The magnetic observatory on board the Dis-

covery has been carefully constructed with

a view to securing it from any proximity to

steel or iron, and this has involved con-

siderable expense and some sacrifice in

other respects. We, therefore, impress upon
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you that the greatest importance is attached

to the series of magnetic observations to be

taken under your superintendence, and we

desire that you will spare no pains to ensure

their accuracy and continuity. The base

station for your magnetic work will be at

Melbourne, or at Christchurch, in New
Zealand. A secondary base station is to be

established by you, if possible, in Victoria

Land. You should endeavor to carry the

magnetic survey from the Cape to your

primary base station, south of the 4:0th

parallel, and from the same station across

the Pacific to the meridian of Greenwich.

It is also desired that you should observe

along the tracks of E.oss, in order to ascer-

tain the magnetic changes that have taken

place in the interval between the two

voyages.

8. Geographical discovery and scientific

exploration by sea and land should be con-

ducted in two quadrants of the four into

which the Antarctic regions are divided for

convenience of reference—namely, the Vic-

toria and Eoss Quadrants. It is desired

that the extent of land should be ascertained

by following the coast lines, that the depth

and nature of the ice cap should be investi-

gated, as well as the nature of the volcanic

region, of the mountain ranges, and espe-

cially of any fossiliferous rocks.

9. A German expedition will start at the

same time as the Discovery^ and it is hoped

that there will be cordial cooperation be-

tween the two expeditions as regards mag-

netic and meteorological observations, and
in all other matters if opportunities ofier

for such cooperation. It is understood that

the German expedition will establish an

observatory on Kerguelen Island, and will

then proceed to explore the Enderby Quad-

rant, probably shaping a course south be-

tween the 70° E. and 80° E. meridians,

with the object of wintering on the western

side of Victoria Land, whence exploring

sledge parties will be sent inland. The

Government of the Argentine Kepublic has

undertaken to establish a magnetic observa-

tory on Staten Island.

10. You will see that the meteorological

observations are regularly taken every two

hours, and, also, in accordance with a sug-

gestion from the Berlin committee, every

day at Greenwich noon. It is very desir-

able that there should, if possible, be a

series of meteorological observations to the

south of the 74th parallel.

11. As regards magnetic work and me-

teorological observations generally, you will

follow the program arranged between the

German and British committees, with the

terms of which you are acquainted.

12. Whenever it is possible, while at sea,

deep-sea sounding should be taken with

serial temperatures,and samples of sea water

at various depths are to be obtained, for

physical and chemical analysis. Dredging

operations are to be carried on as frequently

as possible, and all opportunities are to be

taken for making biological and geological

collections.

13. Instructions will be supplied for the

various scientific observations ; and the

officers of the expedition will be furnished

with a manual, prepared and edited by Dr.

George Murray, on similar lines and with

the same objects as the scientific manuals

supplied to the Arctic expedition of 1875.

14. On leaving this country you are to

proceed to Melbourne, or Lyttelton (Christ-

church), New Zealand, touching at any

port or ports on the way that you may con-

sider it necessary or desirable to visit for

supplies or repairs. Before leaving your

base station you will fill up with live stock,

coal, and other necessaries ; and you will

leave the port with three years' provisions

on board, and fully supplied for wintering

and for sledge travelling.

15. You are to proceed at once to the

edge of the pack and to force your vessel

through it to the open water to the south.
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The pack is supposed to be closer in De-

cember than it has been found to be later

in the season. But this is believed to de-

pend rather on its position than on the

time ; and the great difference between a

steamer and a sailing vessel perhaps makes

up for any difference in the condition of the

pack.

16. On reaching the south water you are

at liberty to devote to exploration the

earlier portion of the navigable season ; but

such exploration should, if possible, include

an examination of the coast from Cape

Johnson to Cape Crozier, with a view to

finding a safe and suitable place for the

operations of landing in the event of your

deciding that the ship shall not winter in

the ice.

The chief points of geographical interest

are as follows :—To explore the Ice Barrier

of Sir James Eoss to its eastern extremity
;

to discover the land which was believed by

Boss to flank the barrier to the eastward, or

to ascertain that it does not exist; and gener-

ally to endeavor to solve the very important

physical and geographical questions con-

nected with this remarkable ice formation.

17. Owing to our very imperfect knowl-

edge of the conditions which prevail in

the Antarctic seas, we cannot pronounce

definitely whether it will be necessary for

the ship to make her way out of the ice

before the winter sets in, or whether she

should winter in the Antarctic regions. It

is for you to decide on this important ques-

tion after a careful examination of the local

conditions.

18. If you should decide that the ship

shall winter in the ice, the following in-

structions are to be observed :

a. Your efforts, as regards geographical

exploration, should be directed, with the

help of depots, to three objects—namely,

an advance into the western mountains, an

advance to the south, and the exploration

of the volcanic region.

b. The director and his staff shall be

allowed all facilities for the prosecution of

their researches.

c. In carrying out a and b due regard

is to be had to the safety and requirements

of the expedition as a whole.

d. You have been provided by Sir Leo-

pold McClintock and by Dr. Nansen with

complete details respecting sledge work
both by men and dogs, and you have your-

self superintended every item of the prepara-

tions connected with food, clothing and

equipment. You will be guided by the

information and knowledge thus acquired.

e. Lieut. Armitage, B.IST.E,, who has

been appointed second in command and

navigator to the expedition, has had experi-

ence in the work of taking astronomical,

magnetic and meteorological observations

during three Polar winters. He has also

acquired experience in sledge traveling and

in the driving and management of dogs.

You will, no doubt, find his knowledge and

experience of great use.

/. Early in 1903 your ship should be

free from the ice of the winter quarters, and

you will devote to further exploration by

sea so much of the navigable season as will

certainly leave time for the ship to return

to the north of the pack ice. Having re-

cruited at your base station, you will then

proceed with your magnetic survey across

the Pacific and return to this countr3^

19. If, on the other hand, you should

decide not to winter, you will bear in mind

that it is most important to maintain scien-

tific observations on land throughout the

winter, and therefore if you are able, in

consultation with the director, to find a

suitable place for a landing party between

Cape Johnson and Cape Crozier, and decide

that such a party can be landed and left

without undue risk, the following instruc-

tions will apply :

a. You will land a partj'^ under the

command of such person as you may ap-



98 SCIENCE. [N. S. Vol. XIV. No. 342.

point. Such party shall include the direc-

tor, the physicist, and one of the surgeons,

and such other persons as you may con-

sider desirable. But no person is to be

left without his consent in writing, which

you will be careful to obtain and preserve.

h. You will give every practicable assist-

ance in establishing on land this party,

which you will supply with all available

requisites, including a dwelling hut, an

observer's hut, three years' provisions,

stores, fuel, sledges and dogs.

c. No landing party is to be established

on any other part of the coast than that

between Cape Johnson and Cape Crozier,

as it is above all things essential that in

case of accident the approximate position

of the party should be known.

d. Before it is so late as to endanger

the freedom of your ship, you will proceed

north of the pack and carry out magnetic

observations with sounding and dredging

over as many degrees of longitude (and as

far south) as possible, so long as the season

and your coal permit, and then return to

your base station, whence you will tele-

graph your arrival and await further in-

structions.

20. You are to do your best to let us

have, and to leave where you can, state-

ments of your intentions with regard to

the places where you will deposit records,

and the course you will adopt, as well as

particulars of your arrangements for the

possible need of retreat, so that in case of

accident to the ship, or detention, we shall

be able to use our best endeavors to carry

out your wishes in this respect.

21. In an enterprise of this nature much
must be left to the discretion and judgment

of the commanding officer, and we fully

confide in your combined energy and pru-

dence for the successful issue of a voyage

which will command the attention of all

persons interested in navigation and science

throughout the civilized world. At the

same time, we desire you constantly to

bear in mind our anxiety for the health,

comfort and safety of all entrusted to your

care.

22. "While employed on this service you

are to take every opportunity of acquaint-

ing us with your progress and your require-

ments.

23. In the unfortunate event of any fatal

accident happening to yourself or of your

inability, from sickness or any other cause,

to carry out these instructions, the com-

mand of the ship and of the expedition will

devolve on Lieutenant Armitage, who is.

hereby directed to assume command and to

execute such part of these instructions as

have not been already carried out at the

time of his assuming command. In the

event of ^ similar accident to Lieutenant

Armitage the command is to devolve on the

executive officer next in seniority on the

articles, and so on in succession.

24. All collections and all logs (except

the official log), journals, charts, drawings,

photographs, observations and scientific

data will be the joint property of the two

societies, to be disposed of as may be de-

cided by them. Before the final return of

the expedition you are to demand from the

naval stafi" all such data, which are to be

sealed up and delivered to the two presi-

dents, or dealt with as they may direct.

The director of the civilian scientific staff

will be similarly responsible for the jour-

nals, collections, etc., of the officers under

his control. You and the other members

of the expedition will not be at liberty

without our consent to make any communi-

cation to the press on matters relating to

the afiairs of the expedition, nor to publish

independent narratives until six months

after the issue of the official narrative. All

communications are to be made to us, ad-

dressed to the care of the Secretary of the

National Antarctic Expedition, London.

25. The Discovery is not one of his Maj-
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esty's ships, but is registered under the

Merchant Shipping Act, 189-i, and is gov-

erned by it. Copies of this act will be sup-

plied to 3'ou. You will see that the officers

and crew sign the ship's articles as re-

quired by the act. The scientific staff

will not sign articles, but are to be treated

as cabin passengers. You must be care-

ful not to take more than 12 persons as

passengers.

26. The vessel has been covered by in-

surance, and, in the event of her sustaining

any damage during the voyage, to recover

the claim from the underwriters it will be

necessary for you to call in the services of

Lloyd's agent, or, in his absence, an inde-

pendent surveyor, at the first port of call,

in order that the damage may be surveyed

before repairs are effected. His survey re-

port, together with the accounts for repairs

and supporting vouchers should be sent to

us by first mail, together with a certified

extract from the official log reporting the

casualty.

In the event of damage occurring after

you have left civilized regions precise par-

ticulars should be entered in the log, and

the damage should be surveyed and re-

paired as soon as you return to a port

where Lloyd's agent or other surveyor is

available.

27. The Discovery is the first ship that

has ever been built expressly for scientific

purposes in these kingdoms. It is an honor

to receive the command of her ; but we are

impressed with the difficulty of the enter-

prise which has been entrused to you and

with the serious character of your respon-

sibilities. The expedition is an undertak-

ing of national importance, and science

cannot fail to benefit from the efibrts of

those engaged in it. You may rely upon

our support on all occasions, and we feel

assured that all on board the Discovery

will do their utmost to further the objects

of the expedition.

INSTRUCTIONS TO THE SCIENTIFIC DIRECTOR
OF THE CIVILIAN SCIENTIFIC STAFF.

1. The Eoyal Society and the Eoyal
Geographical Society have approved your
appointment as Director of the Civilian

Scientific Staffof their Antarctic Expedition.

2. A copy of the instructions to the com-
mander of the expedition accompanies

these instructions, which are supplemental

to them. You will see from the instruc-

tions to the commander what the objects

of the expedition are, and your position

relatively to them.

3. You will direct the scientific work of

the gentlemen who have been appointed to

assist you.

4. The names of the gentlemen associated

with you are as follows :— (1) Mr. Hodgson
(biologist); (2) Mr. Shackleton (physicist).

The services of the two medical officers

will be at your disposal for scientific work
when not engaged on the work of their own
department—namely, Dr. Koettlitz (bot-

anist), and Dr. Wilson (zoologist).

5. You will note that the commander of

the expedition has been instructed to com-

municate freely with you on all matters

connected with the scientific objects of the

expedition, and, as far as possible, to meet
your views and wishes in connection with

them. The societies feel assured that you

will cooperate and act in concert with him,

with a view, as far as possible, to secure

the success of an enterprise which it is

hoped will be attended with important re-

sults in the various branches of science

which it is intended to investigate.

6. All collections, logs, journals, charts,

drawings, photographs, observations and

scientific data will be the joint property of

the two societies, to be disposed of as may
be decided by them. Before the final

return of the expedition, you are to demand
from the staff under your control all such

data, which are to be sealed up and delivered

to the two presidents, or dealt with as they
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may direct. On the return of the expedi-

tion you will be expected to superintend

the distribution of specimens to specialists

approved of by the two councils or their

representatives, and to edit the resulting

reports. You will also be expected to con-

tribute a report on the scientific results of

the expedition for the official narrative. As

it may be desirable during the progress of

the voyage that some new scientific dis-

covery should be at once made known in the

interests of science, you will, in such a case,

inform us of it by the earliest opportunity.

7. You and the other members of the

expedition will not be at liberty, without

our consent, to make any communication

to the press on matters relating in any way
to the affairs of the expedition, nor to publish

independent narratives until six months

after the issue of the official narrative. All

communications are to be made to us, ad-

dressed to the care of the secretary of the

National Antarctic Expedition, London.

8. Should any vacancies in the scientific

staffoccur after the expedition has sailed from

England, you may, with the concurrence

of the commander, make such arrangements

as you think desirable to fill the same, should

no one have been appointed from England.

9. You and the members of the scientific

staff will be cabin passengers joining the

expedition at your own risk, and neither

the owners nor the captain are to be respon-

sible for any accident or misfortune which

may happen to you. You will obtain from

each member a letter to this effect.

The instructions are signed by the Presi-

dents of the K-oyal Society and the Eoyal

Geographical Society.

TEACHING OF CHEMISTRY IN SCHOOLS—
1876, 1901*

Before comparing, or contrasting, the

teaching of chemistry twenty-five years ago

* Eead at the 25th anniversary of the American

Chemical Society.

with that of to-daj^^, it seems desirable to

trace briefly the evolution of chemistry

from a much earlier period. This will en-

able us to see at what part of the evolution-

ary line high-school chemistrj' had arrived

when the American Chemical Society was
founded, and where it now is.

In the alchemistic age the effort was to

conceal, not reveal, facts. All the language

is most obscure, and writers are pervaded

with the idea that the wrath of God will

rest upon them if they reveal the secretsof

their laboratories. Basil Valentine says he

fears he has spoken so plainly that he shall

be doomed at the last great day ; but the

modern French writer Figuier facetiously

remarks that all the adepts who have ever

tried to decipher his language regard it as

certain that he was one of the elect. There

was no teaching, as there was no science.

A little later, when an alchemist disclosed

the philosopher's stone or the elixir it was

to a few persons for large money considera-

tions. If he made pretended transforma-

tions into gold in presence of spectators, the

methods were kept secret.

With the advent of scientific chemistry,

even among the phlogistics, secrecy became

a lost art. Experiments began to be writ-

ten about and talked of, but were not at

first made in public. Books contained no

illustrations. The question and answer

method got into chemistry as in all other

teaching. Jane Marcet's little book ' Con-

versations on Chemistry,' first published in

London in 1806—which ran through 20

editions and was revised as late as 1855

—

set two generations to thinking of the mar-

velous revelations of nature. It consisted

wholly of questions and. answers, onl}^ the

later editions being illustrated.

With the Lavoisierian chemistrj^—in fact,

antedating it somewhat—came the demon-

strative lecture method of teaching. As the

professor—for this was a feature of colleges

and medical schools only—performed his
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experiments before the class, and called at-

tention to the phenomena, which he ex-

plained either by phlogiston or according to

the doctrine of Lavoisier, his hearers gained

much. If there was still something of the

alchemistic glamour, the subject could be

studied afterwards in a suitable text-book.

All in all, it was the most noteworthy ad-

vance in teaching that had taken place up

to that time. As the question and answer

method will never disappear from educa-

tional systems, so the best in the lecture

method came to stay, and will always have

its place. But it was far from being ideal,

or final. During that period the man who
could deliver the most faultless lecture was

the best teacher.

But another step was to be taken, in

which, in place of a passive observer, the

student must prepare and set up his own
apparatus, mix his chemicals, adapt the

conditions, watch the phenomena and ar-

rive at conclusions. This was a more radi-

cal revolution than even the lecture method,

and it merits more than passing notice.

Liebig is accredited as the inventor of the

laboratory method as applied to chemistry.

This method, transplanted in America by

one of his pupils, Eben Horsford, who in

1848 was appointed professor of chemistry

at the Lawrence Scientific School, Cam-
bridge, Mass., gained a slow and struggling

popularity. It was at the same institution

and about the same time that Louis Agas-

siz began to employ the laboratory method
in natural science. In 1850 Professor

Cooke fitted up as a laboratory, mostly at

his own expense, a basement room in Uni-

versity Hall at Harvard College, where a

few selected students were admitted. There

was no gas or running water. After seven

years more, against great opposition, he

succeeded in having laboratory work a re-

quirement for Harvard students in chem-

istry. The first laboratory instruction in

chemistry for medical students in this country

was in 1853 at the Harvard Medical School.

It took another quarter of a century for the

laboratory idea to permeate any but the

larger colleges, and chemistry continued to

be taught by the recitation method. One
of the earliest, perhaps the first, secondary

school to adopt the new idea was the Girls'

High and Normal School of Boston, about

1865. It was followed by the Cambridge,

Mass. , High School in 1866, and the Eng-

lish High of Boston, in 1871. One of the

early teachers says: "A chemical labora-

tory for pupils was a rarity ; all foreigners

and visitors to the city were brought to see

it, and they opened their eyes in amazement

at the strange sight." This was in 1870,

and plans and photographs of this work-

shop for students were in demand from va-

rious parts of the United States.

But, generally speaking, the laboratory

method, as regards high-schools, is a devel-

opment of the past twenty-five years. A
new era in chemistry teaching was dawning.

It was greatly stimulated by the summer
schools of science which sprang up in col-

leges all over the land. The first teachers'

school of science was that of Louis Agassiz

in natural history, held on the island of

Penekese during the summer of 1869. In

subsequent years this school, enlarged and

broadened to include chemistry and other

branches oflearning, was held in Cambridge,

Mass., the example of Harvard being fol-

lowed by other institutions, and the labora-

torj'^ idea was spread broadcast.

At first the workshop was usually put in

the basement of the school building, and

laboratory work was an extra subject, or

voluntary exercise to be done after school

hours by those sufficiently interested ; hence

very little was required. As the work

grew and its value became apparent, note-

taking was introduced. ' Observation '

and * conclusion ' made up the notes, mostly

mechanical, without much connection.

After a time, this beiug found insuflicient.
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the teacher tried to put the student in the

attitude of an investigator. He must de-

scribe the apparatus—which he has him-

self set up—the chemicals and how he has

mixed them, the operations he has per-

formed ; must trace the phenomena and try

to ascertain what the experiment shows,

must test his products, and, so far as he is

concerned, do real, original work. Finally

he must write out in fairly good English

all the above operations, observations and

results. Later on, when he becomes some-

what familiar with the principles of the

science, problems of a practical nature are

given him to solve—to make given com-

pounds, or to separate mixtures. This

leads on to qualitative analysis, a brief

course in which is quite generally taken now
in the high-school, always following general

chemistry and often put into a second-year

course.

This accuracy of detail naturally led to

two further developments: (1) A logical

or scientific sequence of experiments. (2)

Quantitative work—which is one of the

latest phases of this method. In fact, quan-

titative work for beginners, who have not

had thorough training in general, quali-

tative manipulations, is still a doubtful

experiment—one which the colleges, techno-

logical and medical schools, are so far an-

swering, for the most part, in the negative.

Those in favor of the scheme in elementary

work reason that it inculcates greater accu-

racy and skill in manipulation than mere

qualitative work, gives the student an idea

of research methods, and makes his work
complete. The opponents claim that to a

beginner the underlying facts and princi-

ples of science are of paramount impor-

tance, that the qualitative in evolution pre-

cedes the quantitative, and—since time is

limited—research methods are better suited

to such students as pursue the subject;

further. A well-known teacher writes

:

" The attempts to beat out methods theoret-

ically correct, the putting quantitative be-

fore qualitative and the ignoring of the great

primal facts which lead easily into those

parts of the subject which concern the

great body of men and women, have a

tendency to lessen the interest."

The introduction of the laboratory

method presented a new problem. When
text-book work was the only feature, every

chemistry hour was a reciting period.

With the advent of the lecture table came

a division of time between demonstration

and recitation. The laboratory feature

necessitated a further division, involving

the question : How much time, relatively,

ought to be given to laboratory, to lecture

and to recitation ? In the solution of this

question there has been no unanimity,

rather the greatest diversity, of result, each

school with its peculiar environment mak-

ing its own answer. In some instances the

entire time is devoted to laboratory work,

and in such cases the text-book is usually

discarded. A new method always runs to

extremes in individual cases. As a recent

writer says :
" Chemistry has suffered from

the irresponsible wave of laboratory mad-
ness which has swept over the whole

educational world. Laboratory work has

been carried far beyond its limits, and

things have been expected of it which it

never did and never can do." It seems

safe to believe that the problem will finally

resolve itself into a proper equating of the

time ratio between text-book, lecture work

and laboratory.

Another outgrowth of the last quarter

is the conference, and reciprocal recitation

—to coin an expression—in which the stu-

dent becomes a questioner and the teacher

recites and explains. The great value of

this method—which may take up half or

the whole of a recitation period—can be

revealed only on trial. It shows what the

teacher never knows before hand, viz., the

standpoint from which a pupil views a sub-



July 19, 1901.] SCIENCE. 103

ject, and that, after all, is the case to be

diagnosed. The opposite view that nothing

should be told the student, but everything

evolved, by a series of questions, from his

brain—callow and ignorant of first prin-

ciples though it be—is still advocated by a

few in authority. It is the inductive

method gone to seed.

Applied to chemistry teaching the induct-

ive method, though in use earlier in some

schools, was largely a growth of the decade

beginning about 1885. The first text-books

avowedly inductive began to appear. Like

other good things, this Socratic, time- kill-

ing process was almost run into the ground

by enthusiasts. Newth says :
" In ac-

tual practice the purely inductive method

of instruction breaks down. There is so

much that the student is required to learn

that life itself is not long enough, and cer-

tainly the limited time at the disposal of

the student is all too short to admit of his

going through the necessarily slow process

of gaining this knowledge by his own in-

vestigation."

That part of induction which has the

stamp of perpetuity consists in the teacher's

quizzing the student while the latter is raak-

ing an experiment. In this manner a world

of thought and suggest!veness may be opened

up to the imagination, and the method thus

employed subserve a highly useful end.

In some schools the time allotted to

chemistry is not more than it was 25 years

ago, and certain laboratories blossomed into

full maturity almost at the outset, but not

so with the great majority. The chemical

theory is taught more effectively now than

then by the use of charts and blocks. Laws
which cannot well be shown by expisriment

are illustrated by simple mechanical devices

and diagrams, so that, instead of mere

words, the pupil can get a clear mental pic-

ture of the given law. Many problems in

practical chemistry are introduced and the

bearing of equations, valence and stereo-

chemistry is studied as it was not 25 j^ears

ago. Non multa, sed muUum is the watch-

word of the best teachers in chemistry, as in

other branches. How much these improve-

ments are due to the meetings and the

Journal of the American Chemical Society, it is

impossible to state. In the dissemination

of chemical knowledge this magazine has

been a great power. The history of impor-

tant chemical discoveries, and something of

biography are also taught in high- schools

to-day. Instead of one text-book, students

in the best schools have access to a large

number of books and are encouraged to do

outside reading in scientific periodicals.

"What then have we found in high-schools

as the result of our inquiry ?

In 1876 a prevalent view that chemistry

has little educational value.

In 1901 chemistry found in practically

every high school curriculum.

In 1876 school committees very loath to

expend anything for laboratories or equip-

ment.

In 1901 the laboratory and lecture room

among the first considerations in construct-

ing a high-school building.

In 1876 practically no laboratories, the

text-book recitation dominant, very few

demonstrative lectures.

In 1901 chemical work mostly divided into

lecture, laboratory and conference periods.

In 1876 no notes of work.

In 1901 notes containing description of

apparatus, manipulation, chemicals, phe-

nomena, inferences, reactions, couched in

more or less correct English.

In 1876 deductive methods almost whon3^

In 1901 methods partly inductive, partly

deductive.

In 1876 the student committing facts to

memory.

In 1901 the student more or less an in-

vestigator.

In 1876 a smattering of general chemis-

try only.
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In 1901 both general chemistry and quali-

tative analysis, with some quantitative

work, to illustrate laws.

The object and aim of chemical study in

the two periods may be illustrated by ex-

cerpts from the prefaces of two books.

The one in 1876 says that the author "has

sought to make a pleasant study which the

pupil can master in a single term, so that

all its truths may become to him household

words. This work is designed for the in-

struction of youth ^and for their sake clear-

ness and simplicity have been preferred to

recondite accuracy."

The 1901 author says :
" The tendency

of the present day is to make the student,

from the very beginning, an investigator ; to

train and develop his faculties for observa-

tion ; to make him find out facts and dis-

cover truths for himself ; in other words, to

make him tli'inh instead of merely commit-

ting to memory what others have thought."

What will be the next progressive move-

ment in secondary- school chemistry ? Al-

ready a few dim shadows are being cast

which may materialize. In schools of the

larger cities there is a growing demand for

elective courses and elective studies in

every department of learning. Elective

courses are not a new idea, but should high-

school pupils be allowed to choose all their

studies throughout a three or four years'

course, it would profoundly affect the scope

of teaching and indirectly the methods.

Another coming event is the reachiog down
of chemistry into the grammar grades. This

has been successfully done in some few

cities and towns. Should the grammar
grades teach chemistry and the high-

schools have elective studies, the higher

grades of quantitative, volumetric, organic

and theoretical chemistry may be forced

into the high-school, and a minimized uni-

versity result.

Another indication is that of coopera-

tion. Chemistry teachers are beginning to

form associations for discussion of methods

and aims. There is at present a wide di-

versity in methods of chemistry instruction.

While these can never be wholly unified,

nor is it desirable that they should be,

owing to varied environments, yet discus-

sions of methods, aims and results are most

stimulating, and secondary schools may, in

this respect, take a step in advance of col-

leges and universities. Magazines and

periodicals for the discussion of what is

latest and best in science-teaching mark

also the new era, and are an indication in

the same direction. The Journal of the

American Chemical Society, whose 25th anni-

versary we celebrate to-day, may join

hands with its infant sister, School Science,

the youngest representative of scientific

education.

From the twentieth century aspect of

chemistry study, is it too much to say that it

realizes more fully than perhaps any other

single subject the ideal for combined man-

ual, observational and intellectual training?

E.UFUS P. Williams.

SCIENTIFIC BOOKS.

Public Water Supplies: Requirements, Re-

sources, and the Construction of Works. By
F. E. TuBNEAURE and F. H. Russell, pro-

fessors in the University of Wisconsin. New
York, John Wiley & Sons. 1901. Octavo.

Pp. xiv 4- 746.

This volume has been prepared with partic-

ular reference to the needs of teachers and

students in engineering colleges, and it is

from this point of view that the following re-

marks are made : The field covered is a large

one and in no other branch of engineering has

there been a greater growth during the past

twenty-five years. In particular the methods

of purification of water have, by the aid of the

sciences of chemistry and bacteriology, become

so thoroughly understood that they are now of

equal importance with the operations for stor-

age and distribution.

Part I. of the vohime, covering 197 pages, re-

lates to the sources of supply, rainfall, flow of
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streams, chemical aud bacterial examiuatious,

and the diseases caused by impure water. Part

II., cousisting of 5-19 pages, treats of hydraulics,

works for the collection and storage of water,

purification systems, aud the methods of distri-

bution by tanks, pipes and pumps. The space

devoted to the different topics appears well

proportioned to their relative importance, the

subjects themselves are usually thoroughly

treated and descriptions of the most modern

practice are freely given.

The question of economy in engineering con-

struction is a controlling one in all comparative

designs, and this book is one of the few to

bring it prominently to the notice of the

student. The annual interest on the first cost,

plus the annual cost of operation and main-

tenance, is to be made a minimum, and the

general method of doing this is set forth clearly

and satisfactorily. Even in cases where the

general method is not of direct application, the

economic arrangement of details is often dis-

cussed. Thus, the economic size of one sand

filter bed is shown to depend upon the number
of beds, and upon the cost of walls and bottom

filling as compared with the cost of piping,

valves and other appurtenances. Such dis-

cussions are a characteristic of modern engi-

neering and their introduction into text-books

should be welcomed, for economic construc-

tion is the corner stone of sound engineering

practice.

The general subject of hydraulics is set forth

only to a limited extent, as a full treatment

could scarcely be given in a single chapter.

The laws of flow of ground water are, however,

fully presented and useful formulas developed,

while the subject of water hammer is discussed

in a novel manner. Reservoirs, dams, filtra-

tion systems, conduits and pipes, pumping
machinery, and the distribution of water, are

well and thoroughly treated, with numerous ex-

amples of constructed works. In short, it may
safely be said that the book constitutes one of

the very best treatises on water-supply engi-

neering now before the American public.

At the end of each chapter, with the excep-

tion of the brief one on hydraulics, there is

given a useful list of literature. Periodicals

are cited in italics, while transactions and books

are in Roman type. Few engineering students

will know what is meant by 3yg. Bund., Cent,

f. Bakt., and other similar abbreviations which

should properly have been written out in full.

The book seems, however, remarkably free

from errors that are apt to occur in a first edi-

tion. The most serious ones noted are on page

213, where it is said that one U. S. gallon is

0.1605 cubic feet, and on page 216 where the

word ' longitudinally ' should have been ' trans-

versely.' The book is well j)rinted with the

exception of the cuts, many of which properly

deserve severe criticism.

The chapter on chemical and bacterial ex-

aminations of water appears to be the only one

that is likely to prove unsatisfactory to engi-

neering students. Bacteria are not defined and

described in respect to size, form, color and

functions, and the impression is given that all

are specific germs of disease, while there is no

hint as to the useful work performed by many
species in transforming injurious decaying

matter into harmless constituents. At the foot

of page 123 a statement is made implying that

bacteria in water are found in the suspended

matter and not in solution. On page 125 it is

said that a water rich in bacteria is not neces-

sarily poor in quality. On the whole this dis-

cussion lacks that definiteness and logical

method which is demanded by engineers. The
chemical part of the chapter is better, but it is

also lacking in definiteness, as no records of

analyses are given and little is said which will

enable a student or engineer to interpret the

results of a water analysis.

The field of water supply on both the sani-

tary and construction side has become so vast

that special treatises on the chemistry and bac-

teriology of water, filtration, reservoirs, stand-

pipes and distribution plants are demanded by

practicing engineers. For the student, how-

ever, such differentiation is neither feasible nor

desirable, and this volume, with the exception

above noted, presents such a satisfactory review

of the theory and practice of the entire subject

that it will undoubtedly prove of great service

in technical education, and at the same time

take high rank as a manual for young engineers.

Mansfield Mereiman.

Lehigh University.
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Zoological Results based on Material from Neiv

Britain, Neiv Guinea, Loyalty Islands and else-

ivhere, collected during the years 1865, 1896

and 1897, by Arthur Willey. Cambridge,

Eng., the University Press. 4to. Part V.

December, 1900. Pp. 531-690; pis. LIV.-

LXXIV.
The fifth installment of Dr. Wiiley's 'Zoo-

logical Results ' contains six papers, one of

which deals with ccelenterates, two with worms,

two with crustaceans, and one with vertebrates.

The first of these is by E. M. Pratt who de-

scribes the soft parts of the rare coral Neohelia

porcellana. This species, which was previously

known only from material obtained by the

Challenger, belongs to the Oculinidse, and as

all its nearest relatives are fossils the impor-

tance of supplementing the earlier description of

Moseley by a full account of its anatomy as

given in the present paper is obvious.

The parasitic worms gathered by Dr. Willey

were studied by A. E. Shipley who found that

the collection contained seventeen species, nine

of which were new. Two were trematodes and

of these sufficient matejial was obtained of

Monostomum trigonocephalum to enable Shipley

to give a very full description.of the anatomy of

this form. Of the seven species of tapeworms

six were new ; two of minute size were taken

from the intestine of a ray, one each from the

digestive tract of a lizard, a snake, a fruit-eating

pigeon and an albatross. Of the six species of

round worms only one was new. Two speci-

mens, however, were particularly interesting

because of new light thrown on their geograph-

ical distribution. Physaloptera obtusissima had

previously been recorded only from South Am-
erican snakes, but apparently it also infests the

native snakes of New Britain, and P. retusa,

previously found only in Brazilian lizards, is

now for the first time recorded from New
Britain. A new species of Gordius and a new
representative of the family Linguatulidse are

described.

The nemertines are reported upon by R. C.

Punnett. Six of the twelve species collected

were new. Five belong to the genus Eupolia

whose headquarters seems to be the Malay
archipelago. A new species, Carinestaorientalis,

on the other hand, is the first Protonemertine

to be recorded from regions outside the Atlantic

and Mediterranean.

The extensive collection of lower crustaceans

contains, according to T. R. R. Stebbing, forty-

six species, of which twenty-three are new.

Eight of these represent new genera. Of special

interest is Panaietis incamerata, a semi-para-

sitic copepod occurring in the pallial chamber

of gastropods, and Anchicaligus nautili, a para-

sitic copepod infesting the mantle chamber of

Nautilus pompilius and certain slimy portions of

the shell of N. macromphalus.

The young of the robber crab, Birgus latro,

have been made the subject of a short but in-

teresting report by L, A. Borradaile. The

adult robber crabs are land animals living some

distance from the coast and, according to report,

have been supposed to bring forth young re-

sembling the parent. Thus it has been sur-

mised that their development was without the

larval metamorphosis usually characteristic of

other crustaceans. Direct evidence of this

has been wanting, for accurate observers have

not heretofore happened on the crabs in the

breeding season. Dr. Willey, however, reports

the capture close to the sea of females with

large masses of brown eggs attached to their

abdominal appendages. An examination of

this material showed that the young hatched as

in allied species, in the zosea stage. When
hatching begins the females presumably shake

the young off in the water. The further de-

velopment of Birgus is without doubt accom-

panied by a metamorphosis as in other hermit

crabs.

G. A. Boulenger describes a new blind snake,

Typlilops willeyi, from the island of Lifu. This

is of interest since it is only the second species

of land snake recorded from this island.

G. H. Parker.

Ergehnisse der neueren Sporozoenforschung. M.

LiJHE. Jena, Gustav Fischer. Price, 2 M. 80.

Liihe's summary of the results of more re-

cent investigations on Sporozoa is practically a

revised reprint of his articles which recently ap-

peared in the Centralblatt fiir Bakteriologie, Para-

sitenkunde und Infektionskrankheiten, Volumes
XXVII. and XXVIII., and represents a sum-

mary of the zoological data contained in nu-
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merous zoological and medical articles pub-

lished in different languages and in different

parts of the world.

First he gives a discussion of the general life

cycle of the coccidia. This is followed by a

classification of the coccidia. Chapter II. dis-

cusses the life cycle of the malaria plasmodium,

while Chapter III. is given up to a general dis-

cussion of the more recent results in the other

groups of Sporozoa. Taken as a whole, the

material is well digested, and makes an excel-

lent summary for any one who wishes to inform

himself quickly regarding the most recent re-

sults in investigations concerning Sporozoa.

The work contains 35 illustrations, which

add to a proper understanding of the text.

One of the great diflSculties in following the

articles of the present day on the Sporozoa is

the fact that so many different authors have

considered it necessary or advisable to intro-

duce so many new terms designating the dif-

ferent stages of development. If, for instance,

we compare Eoss's articles of 1898 with those

of 1899 or 1900, we find different terms used

for the same stage. Eay Lankester in 1900

uses still other terms ; Harvey Gibson an en-

tirely different terminology
;
while Grassi has

repeatedly changed his technical terms. One
almost needs a separate dictionary to-day to

understand the literature on the Sporozoa.

Liihe has in the main followed the terminology

adopted by Schaudinn, 1899, and he gives a

table by which it is possible to follow the ter-

minology adopted by most of the other,

authors.

So far as the coccidia are concerned, Liihe'

s

discussion compares quite favorably with the

recent summary given by Kafael Blanchard in

the Societe zoologique de France, but it cer-

tainly is not superior to Blanchard's work
in either style or presentation ; in fact, it

would be very diflQcult to improve on Blanch-

ard's article. Liihe's discussion of the malaria

parasite compares very favorably with the dis-

cussion recently published by Blanchard, Lave-

ran and others in the French Academy of

Medicine, but in addition to the abstract dis-

cussion of the life cycle of the parasite, he

gives a general historical introduction to the

subject, with a review of recent literature, and

makes an effort to establish the priority of cer-

tain discoveries. We are somewhat surprised

to miss in this introduction all reference to the

valuable contribution by Dr. King, of Wash-
ington, who was apparently the first author to

give a scientific summary of the reasons in

favor of the view of the transmission of ma-
laria by mosquitoes.

Chapter III. assumes on the part of the

reader a certain amount of knowledge of the

groups discussed.

One point in connection with the work we
can hardly leave uumentioned, and that is the

antiquated method of citing literature. Each
group has its own bibliography arranged alpha-

betically by authors. This results not only in

unnecessary repetition, but also in confusion; for

instance. Max Braun's treatise on animal para-

sites of man is No. 2 in the first bibliography,

No. 12 in the second bibliography, and No. 2

in the third. The work would be greatly im-

proved if the Harvard system of bibliography

had been adopted.
C. W. Stiles.

SCIENTIFIC JOURNALS AND ARTICLES.

The May number of the Bulletin of the Ameri-

can Mathematical Society contains the following

articles :
' Non-Oscillatory Linear Differential

Equations of the Second Order,' by M. Bocher
;

' Concerning Real and Complex Continuous

Groups,' by L. E. Dickson; 'On Holomor-

phisms and Primitive Roots, ' by G. A. Miller

;

Reviews of Graf and Gubler's Bessel Functions

II., by V. Snyder, and of Ricci's Theory of

Surfaces, by H. S. White ;
' Notes ' ;

' New
Publications.' The June number contains re-

ports of the April meeting of the Society, by

E. Kasner, and of the April meeting of the

Chicago Section, by T. F. Holgate ;
' The Value

of a Certain Integral,' by F. Morley ;
' On the

Algebraic Potential Curves,' by E. Kasner

;

Review of Steinmetz's Alternating Current

Phenomena,' by J. B. Whitehead, Jr. ; and of

de Tannenberg's Applications of the Calculus to

Geometry, by L. P. Eisenhart ;
' Notes '

;

'New Publications.' The July number, con-

cluding Volume 7 of the Bulletin, contains :

' Surfaces whose First and Second Fundamental

Forms are the Second and First Respectively
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of Another Surface,' by L. P. Eisenliart ;
' On

Groups Generated by Two Operators,' by G. A.

Miller ;
' A Curious Approximate Construction

for ^,' by G. Peirce ;
Review of Manning's

Non-Euclidean Geometry, by J. L. Coolidge,

and of Bianchi's Differential Geometry, by

J. K. Whittemore ; 'Notes'; 'New Publica-

tions '
;

' Tenth Annual List of Papers Read

before the Society and Subsequently pub-

lished '
; and a sixteen-page Index of the

Volume.

The Popular Science Monthly for July opens

with an important article on 'The Transniis-

sion of Yellow Fever by Mosquitoes,' by George

M. Sternberg, detailing the long and careful

series of experifnents which seem to clearly

point out the mosquito as the active agent

in the spreading of this disease. Incidentally

it may be noted that no less than eighteen men
voluntarily exposed themselves to the disease

in order to test the theory of its diffusion.

Under 'Climate and Carbonic Acid,' Bailey

Willis discusses the evidence in favor of the

theory that the glacial epochs have been caused

by the absorption of carbonic dioxide from the

atmosphere, permitting the radiation of heat

and lowering the temperature of the earth's

atmosphere. A translation is presented of the

article on 'The Peopling of the Philippines,'

by Rud. Virchow, and Havelock Ellis con-

tinues his ' Study of British Genius, ' this in-

stalment being devoted to pathology, from

which it appears that there is a special connec-

tion between genius and gout. Edward L.

Thorndike treats of ' The Intelligence of Mon-

keys,' deciding that they carry the animal

method of learning beyond a point reached

by any other of the lower animals. ' Cocaine

Analgesia of the Spinal Cord ' is discussed by
Smith Ely Jelliflfe, and Henry A. Pilsbry consid-

ers ' The Evidence of Snails on Changes of

Land and Sea,' while Frank Waldo describes

the work of ' The Blue Hill Meteorological Ob-

servatory,' which he considers the most suc-

cessfully conducted meteorological observatory

in America. The final article is on the organ-

ization and aims of 'The American Association

for the Advancement of Science ' apropos of its

coming meeting in Denver. There is much in-

teresting reading to be found in ' The Progress

of Science.'

In The American Naturalist for June, W. M.
Wheeler presents the first part of a paper on
' The Compound and Mixed Nests of Ameri-

can Ants.' Glover M. Allen describes 'The

Louisiana Deer ' as a subspecies under the name
of Odoccelus virginianus louisianse. It is a rather

curious fact that the antlers of the type of

the subspecies and of the two forms shown for

comparison are all abnormal. R. W. Shufeldt

gives an excellent paper ' On the Osteology and

Systematic Position of the Screamers ' ( Pala-

medea : Chauna), in which their points of

agreement and disagreement with the ducks

and fowls are well shown. ' Normal Respira-

tion and Intramolecular Respiration ' are dis-

cussed by George J. Peirce, and Abram V.

Mauck contributes an article ' On the Swarm-
ing and Variation in a Myriapod ' (Fontaria vir-

giniensis). The fifteenth instalment of the fine

series of ' Synopses of North American Inver-

tebrates ' is by Hubert L. Clark and is devoted

to the Holothurioidea. ' Editorial Comment

'

and the customary reviews complete the num-
ber.

The Auk for July is mostly devoted to syste-

matic papers :
' Ben dire' s Thrasher,' by Herbert

Brown ;
' Birds of the Black Hills,' by Merritt

Cary; 'Unpublished Letters of William Mac-

Gillivary to John James Audubon,' by Ruthven

Deane
;

' The Resident Land Birds of Bermuda,'

by Outram Bangs and Thomas S. Bradlee, con-

taining descriptions of several new species ;
' A

New Ground Dove from Western Mexico,' by
Outram Bangs ;

' The Monterey Hermit Thrush,

'

by Joseph Grinnell ;
' The Winter Birds of Pea

Island, North Carolina,' by Louis B. Bishop, a

list of 42 species, and 'A New Sharp-tailed

Finch from North Carolina,' by Louis B. Bishop.

The ' General Notes ' and ' Reviews of Recent

Literature ' are very full.

SOCIETIES AND ACADE3IIES.

PHYSICS AT THE AMERICAN ASSOCIATION.

The officers of section B, Physics, Professor

De Witt B. Brace, chairman, and Professor

John Zeleny, secretary, have received the fol-

lowing titles of papers for presentation at the
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joint meetings of Section B of the A. A. A. S.

and the American Physical Society, to be held

in Denver :

' Note on the Transmission of Radiation by Thin

Films of Asphalt ' : Professor E. L. Nichols, Cornell

University.

',The Visible aad Infra-red Absorption Spectrum of

Iodine in Solution ': Professor E. L. Nichols and "W.

W. Coblentz, Itbaca, N. Y.
' Eesults of the Recent Magnetic Work of the U. S,

Coast and Geodetic Survey' : Dr. L. A. Bauer, Wash-
ington, D. C.

' The Physical Decomposition of the Earth's Per-

manent Magnetic Field '
: Dr. L. A. Bauer, Wash-

ington, D. C.

* Discharge of Electrification by Glowing Platinum

and Velocity of the Ions '
: Professor E. Rutherford,

McGill University, Montreal.

' The Absorption Spectrum of Colloid Ferric Hy-

drate Solutions '
: Professor B. E. Moore, University

of Nebraska.

'Index of Refractions and Dispersion of Dilute

Aqueous Solutions ' : Professor B. E. Moore, Univer-

sity of Nebraska.

' On the Calorimetric Properties of the Ferro-Mag-

netic Substances with Special Reference to Nickel-

Steel '
: B. V. Hill, University of Berlin.

' Note on Strains in very Dilute Solutions of Gela-

tine': B. V. Hill, University of Berlin.

'On Eleetro-Striction ': Professor Z. S. Shearer,

Cornell University.

* The Distribution of Energy in the Spectrum of the

Acetylene Flame' : George W. Stewart, Ithaca, N. Y.
' The Visible Spectrum of the Incandescent Lamp

at Various Temperatures ' : Ernest Blaker, Ithaca,

N. Y.

'The Heat of Combustion of Acetylene': H. A.

Rands, Ithaca, N. Y.

' The Radiant Efficiency of Vacuum Tubes '

:

Edward E. Roberts, Ithaca, N. Y.
' The Fall of Temperature through a Wedge-shaped

Wall of Glass': Albert Ball, Ithaca, N. Y.
' Notes on the Supposed Elongation of a Dielectric

in an Electrostatic Field ' : Professor L. T. Moore,

University of Cincinnati.

' On the Cavendish Experiment and the Law of In-

verse Squares in Electrostatics': Professor S. J.

Barnett, Stanford University.

'On Gauss's Flux Theorem ': Professor S. J. Bar-

nett, Stanford University.

'The Diminution of the Potential Difference be-

tween the Electrodes of a Vacuum Tube Produced by

a Magnetic Field ' : Dr. John Almy, University of

Nebraska.

' The Discharge Current from a Surface of large

Curvature ': Dr. John Almy, University of Nebraska.
' Experiments on a New Form of Standard High

Electrical Resistance'; H. C. Parker, Columbia Uni-

versity.

' Variation of Contact Resistance with Change of

E.M.F.' : H. C. Parker, Columbia University.

' On the Demagnetization of a Discharge in Iron

when Electromagnetically Compensated ' : Zeno
Crook, Lincoln, Nebraska.

'On the Forces produced on Adjacent Spherical

Surfaces by the Flux of a Viscous Fluid ' : S. R.

Cook, Lincoln, Nebraska.
' On the Determination of Dispersion by Means of

Channeled Spectra with the Concave Grating ' : P.J.

Antes, University of Nebraska.

'On the Faraday Effect during Hydrolysis of Fer-

ric Chloride' : F. G. Bates, University of Nebraska.
' The Absorption and Dispersion of Fuchsin '

: W.
B. Cartmel, University of Nebraska.

' On Conditions controlling the Drop of Potential

at the Electrodes in Vacuum Tube Discharge ' : Pro-

fessor C. A. Skinner, University of Nebraska.
' The Influence of Temperature upon the Photo-

electric Effect ' : Professor John Zeleny, University

of Minnesota.
' On the Resolution of the Faraday ' Effect ' in the

Case of Liquids': Professor D. B. Brace, University

of Nebraska.
' On the New Method of determining the Curve of

Luminosity by Homogeneous Comparisons ' : Pro-

fessor D. B. Brace, University of Nebraska.

SECTION OF BIOLOGY OF THE NEW YORK
ACADEMY OF SCIENCES.

At a regular meeting of the Section held on

May 13, Professor C. L. Bristol presiding, the

following program was offered :

R. Weil :
' A Contribution to the Problem of the

Ear-Bones.'

A. G. Mayer :
' On the Variation of Snails of the

genus Partula in the Valleys of Tahiti.'

0. S. Strong :
' A Case of unilateral Atrophy of

the Cerebellum.'

Dr. Weil's paper was a critical discussion of

the theory of the ear-bones, as embodied in the

recent articles of Kiugsley and Gaupp, Two
main contentions were considered : first, that

the malleus and incu&of mammalia were homol-

ogous with the quadrate and articular of lower

forms, while the temporo-maxillary articula-

tion is a new formation ; second, that the ossi-

cles of mammalia cannot possibly have de-
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scended from those of Sauropsida. The first

contention is based upon the embryonic connec-

tion of malleus and incus with the Meckelian

bar, upon the embryonic situation of the last

anterior to the Eustachian tube, and upon the

innervation of the muscle of the malleus by a

branch of the trigeminus. Embryonically,

however, the malleo-incudal complex, in addi-

tion to its continuity with the Meckelian bar,

arises from the auditory capsule, which con-

tributes to both malleus and incus, the stroma

of the tympanic cavity, contributing to the

manubrium mallei, and a membrane bone which

forms the Fallopian process. Furthermore, as

Gegenbaur points out, the continuity of mal-

leus and incus, if they be the quadrate and

articular, is itself in contradiction to the inde-

pendent embryonic origin of these elements in

the lower forms. The pre-trematic origin of

the ossicles in the pig, as described by Kings-

ley, is contrasted with their post-trematic, or

hyoidean, origin in lower forms. Dr. Weil

stated that his studies of a full series of pig and

opossum embryos did not enable him to decide

whether the malleus, and still more, the incus,

lay primarily in front or behind the tube. The
bones cross the anlage of the tube in a trans-

verse direction, lying above it ; by the gradual

absorption of the intervening stroma they come

to occupy the cavity of the tympanum. Finally,

the innervation of the tensor tympani muscle

of the malleus by a branch from the otic gan-

glion of the trigeminus is taken to indicate the

relation of the malleus to the mandibular arch.

But lesions of the trigeminus at its root do not

involve hearing, while the contrary is true of

lesions of the facial. This fact would point to

the origin of the above-mentioned nerve from

the seventh nerve, and would make the mal-

leus a part of the second arch. The second

contention is supported, first by the difference in

the embryonic relations of the bones to the Eu-

stachian canal, an argument already considered,

and second, by the differences in the relations of

the chorda tympani nerve, which in Sauropsida

crosses above the chain, and in mammalia below

it. The speaker showed that the pathologists,

from a comparison of a large number of lesions

of the trigeminus and of the facial at the base of

the brain, had demonstrated the exit of the

chorda tympani in man with the roots of the

former. But siuce it leaves the brain in lower

forms with the seventh, its relations to bony

structures are evidently not sufficiently constant

to constitute a criterion of homologies. From
these facts, it would appear that the homology

of malleus and incus with the quadrate and

articular has not yet been demonstrated.

Dr. Mayer showed that the snails in question

are subjected to conditions of isolation very

similar to those affecting the Achatinellidse of

Oahu in the Hawaiian Islands, occurring in

valleys which are separated by comparatively

barren ridges. The farther apart the valleys,

the less intimate is the relationship between

their snails. Although geographical isolation

is probably the chief factor in determining the

establishment of definite varieties, yet the dif-

fering environmental conditions obtaining in

each valley may exert considerable influence.

Dr. Strong presented a preliminary report,

illustrated by lantern slides, upon a case of uni-

lateral atrophy of the cerebellum in a child

which lived to the age of three years and four

months. The principal external anomalies

noted were the following : The left hemisphere

of the cerebellum was almost entirely absent

;

the right olive was wanting and the trans-

verse pontile fibers on the left side were de-

ficient ; the left half of the pons protruded more

than the right ; the right crus cerebri was much
narrower than the left ; the left restiform body

was smaller than the right, and the superior

cerebellar peduncle of the left side was de-

ficient ; the posterior corpora quadrigemina

were asymmetrical, while the left anterior

corpus quadrigeminum was apparently lacking
;

the median line of the fourth ventricle was

curved with its convexity toward the left, and

such structures of the medulla as the clava,

cuneus, ala cinerea, and eminentia teres were

located or extended further cephalad on the

left side than on, the right. Preliminary

transverse sections cut at various levels through

the medulla, pons, isthmus and posterior

corpus quadrigeminum showed the following

points : only small parts of the right olive and

the left corpus restiforme wei'e present, and

there was a corresponding deficiency of the

cerebello-olivary fibers ;
the transverse pontile
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fibers on the left side were reduced, but the

nuclei pontia were larger on the left side ;
the

longitudinal pontile fibers were deficient on the

right, as shown by the smaller crus cerebri of

this side ; the left lemniscus was the smaller,

and the left superior cei"ebellar peduncle was
reduced. Other deficiencies were noted, which,

however, require further study. Full discus-

sion of the case was postponed, as the re-

search is as yet uncompleted,

Henry E. Crampton,
Secretary.

DISCUSSION AND CORRESPONDENCE.

THE WASHINGTON MEMORIAL INSTITUTION.

To THE Editor of Science :

A curious incongruity appears in the plan

for the Washington Memorial Institution as

outlined in the report on * A National Univer-

sity' in the cvirrent number of Science, as well

as elsewhere. The first paragraph in the plat-

form of the new institution provides that ' it

will be independent of government support or

control ' (p. 51). Yet the seventh paragraph

assumes that the institution will depend on the

governmental dej)artments (including the Smith-

sonian Institution, the Library of Congress, etc.)

for its facilities, or in other words for the essen-

tial part of its support ; and it also provides

that ' students working in government labora-

tories or collections will be subject to the rules

and regulations there prevailing,' i. e., will

be under governmental control. It should be

pointed out that this unfortunate incongruity

is much more glaring in statement than in

thought ; the projectors of the enterprise

merely desired to emphasize the independence

of the prospective institution from direct federal

appropriation. Nevertheless, the incongruity

has given rise to criticism in various influential

quarters ; it would seem, indeed, to have been

one of the factors leading to the rejection of the

report made by the committee of the National

Educational Association.

As a matter of fact, the publications hitherto

made concerning the Washiugton Memorial

Institution have been of preliminary character,

and have emanated from committees and indi-

viduals rather than fi'om the Institution.

Accordingly, criticism might well be withheld

pending the issue of ofiicial statements by the

Institution itself. W J McGee.
Washington, D. C,

July 13, 1901.

ROYAL SOCIETY OF CANADA. SUPPLEMENTARY*

NOTE.

In the account given of the twentieth meet-

ing of the Royal Society of Canada held in May,

1901, and published in the June 28 issue of

Science, the writer inadvertently omitted to

mention Professor T. Wesley Mills's paper pre-

sented to Section IV. (geological and biological

sciences). The title of the paper was :
' The

Anatomy and Physiology of the Brain of the

Bird.' It was a continuation of a former one pre-

sented to the Society two years ago. The author

outlined his plan of investigation which was

somewhat extensive and which, for its execution,

would require much time yet. He showed that

the anatomical results would probably modify

the views of conduction in the nervous centers

until recently prevailing, and that the entire

subject would require reconsideration in view

of his own and other researches in various direc-

tions. The effects of ablation of portions of the

brain on the psychic condition of birds were

traced in brief outline with their general im-

plications. This part of the subject had already

been worked out by the author pretty fully, but

was also being continued at the present time.

Remarks were made by Professor R. Ramsay

Wright, of Toronto University, by Professor E.

E. Prince, Commissioner of Fisheries for

Canada, Dr. F. Slater Jackson, and Dr. A. M.

Mackay. H. M. Ami.

Ottawa, July 9, 1901.

A HORNED LIZARD AT A HIGH ALTITUDE.

On June 30, at the head of John's Canon,

Las Vegas Range, N. M., I was somewhat sur-

prised to find a horned lizard in the uppermost

part of the Canadian Zone, above 10,000 feet

(the aneroid indicated 10,500, but is not quite

reliable at that altitude). The species is Phry^

nosoma hernandes (Girard), and the specimen

is dark gray, beneath white mottled with gray.

The top of the range is Hudsoniau, and no lizards

are found there. T. D. A. Cockerell.

E. Las Vegas, N. M.,

July 2, 1901.
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8H0BTEB ARTICLES.

THE GEOLOGIC DISTRIBUTION OP POLLICIPES

AND SOALPELLUM.

In a valuable memoir on the ' Hudson River

beds near Albany and their taxonomic equiva-

lents,' published as Bulletin of the New York

State Museum, No. 42, April, 1901, Dr. Ru-

dolph Ruedemann describes a number of vari-

ously shaped valves found in the Upper and

Lower Utica Shale of Green Island and Me-

chanicsville, N. Y. (p. 578, pi. ii.). These he

believes to ' find their homologues in parts of the

capitula of the pedunculate cirriped genera

Scalpellum and PoUicipes, notably of the latter.

On this account the various valves have been

united under the caption PoUicipes siluricus, in

full consciousness of the enormous gap existing

between the appearance of this Lower Siluric

type and the next Upper Triassic (Rhaetic) rep-

resentatives of these genera.' Confirmation of

Dr. Ruedemann' s ascription may be derived

from the fact that ' the enormous gap ' does

not exist. Early in 1892 Dr. C. W. S. Aurivil-

lius * published the descriptions of PoUicipes sig-

natus from bed e{ = Lower Ludlow), P. validus

from bed c (= Wenlock Shale), ScalpeUum sul-

catum, S. varium, 8. granulatum, 8. strobiloides,

8. procerum, 8. cylindricum, and jS*. fragile, all

from bed c, of the island of Gotland. The
species of 8calpellum are founded on peduncles,

PoUicipes validus is represented by a broken scu-

tum only, but P. signatus is based on an almost

perfect specimen. The occurrence of more

than one species of both these genera in the

Silurian lends significance to the diversity of

form presented by Dr. Ruedemann's specimens.

The ornament on his Fig. 18 most nearly resem-

bles that of P. signatus, while the rostrum, Fig.

22, is also not unlike that species. Figures 16,

17, 19 may belong to more than one other spe-

cies, while 24 ( with which presumably 25 is to

be associated ) may belong to a 8calpeUum, as

Dr. Ruedemann seems to hint. In the circum-

stances it is specially regrettable that Dr. Ruede-

mann has selected no one of these specimens

as the holotype of PoUicipes siluricus. If he

does not do so soon, confusion is pretty certain

to arise.

*Bihang Sveska Vet.-Akad. Handl., XVIIL, Afd.

IV., No. 3.

Figures 13, 14, 15, are referred to Turrilepas

(?)filosus n. sp. A recent examination of the

plates of that genus suggests to me that the

note of interrogation is fully justified.

Aurivillius considered that PoUicipes signatus

showed a closer approach to the Balanidee than

any other of the Lepadidse, but he too, in igno-

rance of the 'Devonia.n Protobalanus Whitf., dis-

coursed needlessly about the gap in the distri-

bution. Now that the range of the Lepadidse

has been extended to the Ordovician, we may
look confidently for further discoveries. We
may also hope that the time has no-w come

when even the text-books may awake to the

fact that the genera PoUicipes and 8calpellum

existed in Palseozoic times. It was pointed out

inyour own columns a year ago (Vol. XL, p.

984), and in other reviews before that. But

perhaps the reviewer and the author reviewed

are the only readers of a review.

My apology for insisting on this is not merely

that both Dr. Aurivillius and Professor Lind-

strom, who supplied him with the material,

have unhappily passed away, but that I had

the good fortune to be the discoverer of the

beautiful specimen of PoUicipes signatus, when
developing a specimen of Gissocrinus verrucosus

from the Pterygotus bed of Wisby Waterfall in

May, 1891. The very fragile specimen was

subsequently licked into shape (no metaphor is

intended) by Mr. G. Liljevall, to whom the ex-

cellent drawing of it is due. F. A. Bather.
London, June 5, 1901.

QUOTATIONS.

THE salaries OP SCIENTIFIC MEN IN THE
EMPLOYMENT OF THE GOVERNMENT.

Within the past few years our Government

has come to fully recognize the wisdom of

utilizing in every way possible the results of

modern science, particularly in the conduct of

its internal affairs. The amount appropriated

by the late Congress for scientific purposes was
somewhere in the neighborhood of $9,000,000

—

a larger sum than is devoted by any other Gov-

ernment to like purposes. Yet the liberal and

enlightened policy evinced by legislation of this

sort has been accompanied by a short-sightedness

—not to use a less complimentary term—hard to

account for in a legislative body made up largely
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of business men. The head of the Division of

Forestry, for example, with $187,520 at his

disposal, receives a salary of $2,500. If a thor-

oughly competent man has been secured for

this important position at this ridiculously low

figure the Government is, indeed, to be con-

gratulated. As soon, however, as he shall

have established a reputation he will very

probably be ' lifted ' by some more generous

Government. This actually happened last year

in the case of an officer of the Department of

Agriculture who received $1,800 a year. He
now holds a like position in Japan at a salary

of $7,000.

If in spite of this Congressional niggardliness

many very capable men be now eugaged in

governmental scientific work, this result has

been brought about more by good luck than by

good management, and the broad truth is not

thereby affected that in every business, whether

private or public, the higher salary appeals to

the higher order of talent, with its consequence

of greater efficiency in the work done. At the

late session of Congress an unsuccessful effort

was made to rectify this mistaken policy. It is

to be hoped that another session of Congress

will not pass without a further and a successful

effiDrt to readjust the salaries of all government

scientists, and to fix them at figures which will

at least bear a comparison with those paid for

similar work by many private firms and coi'po-

rations.—Philadelphia Record.

Two important government positions at

Washington are going begging because there

are no applicants for them. The reason is

simple : they can be filled only by men of

technical skill and scientific training, and the

salaries attached to them are $1,200 and $1,400 a

year, respectively. The politicians who fixed

these low salaries for high-class work knew that

the incumbents would be worthless for political

manoeuvering, and hence did not care to

' waste ' much money on them. It is a rule

that holds good all through the scientific side of

government work.—Philadelphia Ledger.

THE NATIONAL UNIVERSITY PROJECT.

The action taken at Detroit by the National

Educational Association on the subject of the

projected national university leaves that mat-

ter in a peculiar but not a necessarily dis-

appointing status. A committee of the Associ-

ation had investigated the general project of

utilizing, for higher university education, the

facilities afforded by the governmental estab-

lishment and appurtenances at this capital. It

reported in favor of the plan recently proposed

by the George Washington Memorial Associa-

tion and the Washington Academy of Sciences

for the creation of an establishment to be known
as the Washington Memorial Institution, to

direct the energies of students desiring to avail

themselves of the educational facilities here,

without endowing a specific educational or-

ganization. The association declined to adopt

this view and passed resolutions declaring its

unwillingness to abandon its favorite project of

establishing a distinct national university in

this city.

Thus it appears that the issue at Detroit is'

between two plans to accomplish the same pur-

pose. There is no division on the score of the

desirability of utilizing the exceptional educa-

tional advantages of the capital city. All the

educators agree that here lie chances for higher

education which are not to be found elsewhere

and which could not be duplicated with any

expenditure. The majority of the delegates

to the convention believe, as have many leaders

of pedagogic thought in the past, and as did

George Washington in the beginning, that the

best way to make use of this plant is by direct

means to create a university which shall stand

for the national progress and prestige. Others

contend that this is impracticable, and that the

most promising method is to respect the exist-

ing educational establishments as sufficient in

themselves and to create a supplement for the

special use of those who desire a post-graduate

course afforded only by the governmental facili-

ties here.

The capital desires nothing more than that the

fullest possible use be made of its exceptional

opportunities for education. It hopes to see

George Washington's ideal realized in some form

as early as possible. It will aid to the extent of

its ability any promising project to this end. It

will safeguard the interests of any educational

creation here, whatever its form or name. It
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hopes that the discussion of the particular

method whereby his object is to be attained will

arouse the interest of every educator in

America, and will create a determined purpose

to accomplish something definite without

further delay.—The Boston Transcript.

A NEW MAMMALIAN GENUS.

Professor E. Eat Lankester writes from

the Natural History Museum, under the date

of June 17, to the London Times, as follows :

I have this afternoon received and unpacked

the case shipped at Mombasa on April 19, con-

taining the skin and two skulls of the remark-

able new giraffe-like animal obtained from the

Semliki forest by Sir Harry Johnston, and sent

by him to me for preservation in the Natui-al

History Department of the British Museum. I

write without loss of time to say that the speci-

mens have arrived in perfect safety and they

fully and completely bear out Sir Harry John-

ston's statements and inferences.

The animal is a giraffe-like creature devoid

of horns, with relatively short neck and with

color stripes on the limbs, but nowhere show-

ing spots or areolae like those of the giraffe.

Sir Hari-y Johnston was amply justified in as-

similating the animal to the extinct Hella-

dotherium, but after an examination of the

skulls I am of opinion that the ' Okapi ' (the

native name by which the new animal is

known) cannot be referred to the genus of the

Ilelladotherium, but must be placed in a new
genus.

I must say that, although the horny hoofs are

not present, yet the double bony supports of

the hoofs are preserved with the skin, and

leave no doubt, even without reference to the

accompanying skulls, that the animal which

bore the skin was not a horse-like creature, but

one with cloven hoofs.

P. S.—The ' five-horned giraffe ' recently

reported as having been discovered by Sir

Harry Johnston is (I am told by Di-. Forsyth

Major) due to a misunderstanding of a French

translation of Sir Harry Johnston's description

of the Okapi as ' une girafe sans cornes

'

(grafe a cinq cornes).

In connection with the above letter, Sir

Harry Johnston has written as follows : Per-

haps I may be allowed to correct a slight mis-

apprehension that has arisen owing to a post-

script attached to my friend Professor Ray
Lankester's letter in The Times of June 18.

It has been thought by the authorities of the

British Museum tbat the telegram of a press

agency from east Africa announcing that my
expedition had recently discovered a giraffe

with five horns was a misleading variant of

the account sent some months ago as to the

other discovery made by us in the summer of

1900 of the existence in the forests bordering

the Semliki River of a giraffe-like animal,

without horns, which has just been named
' Ocapia ' by Professor Ray Lankester. Quite

independently of this interesting discovery,

the credit of which, it must not be forgotten,

has to be shared by Mr. Karl Ericsson, of the

Congo Free State, who furnished me with a
complete specimen, my expedition has been

the means of discovering a species or variety

of giraffe, which, in the male, possesses five

horn cores, instead of the two or three found

in other known species of giraffe. Specimens

of the five-horned giraffe were shot by Mr.

Doggett and myself about five weeks ago in

the country lying to the east of Mount Elgon

in the northeastern part of the Uganda Protec-

torate. Of these specimens, two are males and

two females. The female has only three horns,

while both the m.ale specimens exhibit five

horn cores.

In coloration it is my opinion that this species

of giraffe differs from those already known. I

have in my possession now drawings and photo-

graphs confirming these statements, and the four

specimens (bones of the head and neck and

skins) are on their way to England for presen-

tation to the Natural History Museum.

Until these specimens are in the hands of

competent authorities it is rather premature to

discuss the worth of the discovery, or the

question of its substantiating the existence of

a hitherto unknown giraffe.

Perhaps I may be allowed to add that the

fact that a month ago my expedition was still

travelling through a very wild part of the

Uganda Protectorate, and was passing through

enormous herds of wild game, recalling the
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best days of Gordou Cummiug, is indirect evi-

dence of the rapid extension of the Uganda
railway and of the remarkable facilities which

it affords for travelling in a short space of time

to and from London and the heart of Africa.

THE NEW BUREAU OF FORESTRY.^

On the first of July the Division of Forestry

and three other scientific divisions of the U. S.

Department of Agriculture were advanced to

bureaus. This was provided for by the last

session 6f Congress, which appropriated for the

expenses of the Bureau of Forestry during its

first year $185,440. The appropriation for the

Division of Forestry during the year just ended

was $88,520. For the year 1898-99 it was

$28,520.

These figures show how rapidly the forest

work of the Government has expanded of late,

and also how well it has commended itself to

Congress. There was a time when the practi-

cal value of the scientific investigations carried

on by the Government was not fully understood,

and farmers were inclined to think that the

money spent on experiment stations and

chemical laboratories was of little benefit to

them. Now the case is very difl'erent. The
improvements in agriculture due to the work of

the Department have increased the value of

the farm products of the country by many
millions of dollars annually. As this kind of

work has proved its practical utility. Congress

has shown itself generous toward it. The
readiness with which Congress has increased

the appropriations for the Division of Forestry

is the best evidence that forestry has proved

its importance from a business standpoint.

The change from a division to a bureau, and

the larger appropriation, will make possible

both an improved office organization and more
extended field work. The bureau will be pro-

vided with a much larger ofiice force and will

be organized in three divisions. But field

work, not office work, is what the bureau exists

for. This work has been going on during the

last year from Maine to California and from

Georgia to Washington. It includes the study

of forest conditions and forest problems all over

the country, the giving of advice to owners of

* Press bulletin.

forest lands, and the supervising of conservative

lumbering operations which illustrate forest

management on business principles. This work
can now be greatly extended. Private owners

of some three million acres have applied for

this advice, which in every case requires per-

sonal examination, and about 177,000 acres

have been put under management. This land

is in many tracts, large and small, and is owned
by individuals, clubs and corporations. Several

State governments have also asked the aid of

the bureau. But the greatest demand is that of

the Department of the Interior of the National

Government, which has asked for working

plans for all the forest reserves, with the

enormous total area of about 47,000,000 acres.

The Bureau of Forestiy is made up of the

Division of Forest Management, the Division

of Forest Investigation, and the Division of

Records. Each of these continues, with en-

larged facilities, work which was in progress

under the old Division of Forestry.

The Division of Forest Management is in

charge of Mr. Overton W. Price, the former

superintendent of working plans. When the

owner (private or public) of woodland wishes

to consider the possibilities of his property if

handled as a constant source of timber supply,

the tract must be exainined by an expert to as-

certain the condition of the standing timber,-

the prospects of reproduction, the facilities for

marketing, the best method of harvesting the

present crop so as to secure the largest present

and future yield, and the likelihood of success

under management. A preliminary report is

then made. If the owner decides on manage-

ment, a working plan follows. This involves a

careful study of the rate of growth of the differ-

ent kinds of marketable timber, the computa-

tion of the proper interval between cuttings and

of the amount of timber to be harvested, and,

if desired, the recommendation of the necessary

regulations to enable the work to go on under

contract. All this falls to the Division of For-

est Mans^gement.

The Division of Forest Investigation, under

the charge of Mr. Geo. B. Sudworth, makes

studies of trees—of their rates of growth, dis-

tribution, reproduction and habits—and in-

vestigates all the forest problems connected
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with fires, lumbering, grazing, tree-planting,

stream flow and erosion.

The Chief of the Division of Kecords is Mr.

Otto J. J. Luebkert. It takes charge of all

office and routine matters, and also has custody

of the library of literature bearing on forestry,

and of a unique collection of photographs,

which is continually being added to, illustrating

forest conditions all over the United States.

The result of the work of the Division has

been to turn practical forestry in the United

States from a doubtful experiment into an as-

sured success. Special studies of some of the

most important trees, commercially, have been

made, from which can be calculated their prob-

able future yield. Cheap methods of harvest-

ing the present lumber crop without injuring

the productivity of the forest have been put in

operation. Such concerns as the Great North-

ern Paper Company and the Deering Harves-

ter Company have been led to undertake con-

servative management of their forest proper-

ties. Meanwhile, the work of tree-planting,

particularly in the almost treeless Western

States of the plains, has been furthered ;
the

relation of the forest to the volume of streams,

erosion, evaporation and irrigation have been

studied ; matters connected with irrigation and

water supply have been investigated ;
hopeful

progress has been made in the direction of

regulating grazing in the Western reserves in a

manner fair both to the important interests of

cattle and sheep owners and to those who look

to the reserves as a source of continuous supply

of wood and water ; and studies of forest fires

were conducted with a view of reducing the

great yearly loss from this source, a loss which

has been estimated at $50,000,000.

Field work is to go on this summer in 17

States. There are in all 179 persons en-

gaged in the work of the Bureau. Of this

number 81 are student assistants—young men,

largely college students, who expect to enter

forestry as a profession, and who serve during

the summer on small pay for the sal^e of the

experience gained.

SCIENTIFIC NOTES AND NEWS.

Professor Eudolp Virchow has been ap-

pointed a Knight, with the right to vote, of the

Prussian Order ' Pour le Merite ' for Science

and Art.

Trinity College has conferred the honorary

degree of M.S. on Mr. John H. Sage, secretary

of the American Ornithologists' Union.

Captain Scott and the other ofiicers and the

members of the scientific staff of the British

National Antarctic Expedition were entertained

at a farewell dinner by the Savage Club, on

July 6.

The annual dinner of the Royal Institute of

Public Health will take place on July 24, in

London, when the Harben Gold Medal of the

Institute will be conferred on Professor E.

Koch, of Berlin. Lord Lister, Lord Strath-

cona, Professor Brouardel and other guests

will be present.

F. W. Dyson, chief astronomer at the Green-

wich Observatory, arrived at San Francisco on

June 8, after having observed the total eclipse

of the sun in Sumatra. He visited the Lick

Observatory on the ninth, and intends to in-

spect other American observatories before his

return to England.

Dr. Theo. Gill, after having attended the

ninth jubilee of Glasgow University as a repre-

sentative of the Smithsonian Institution and the

National Academy of Sciences, is at present on

the continent, where he will visit scientific

institutions, including the Zoological Station at

Naples.

Professor William Osler, of the Johns

Hopkins University, and Dr. Edward G. Jane-

way, of the University and Bellevue Hospital

Medical College, are among the delegates who
will attend the Congress of Tuberculosis to be

held in London next week.

Mr. F. H. Newell, in charge of the hydro-

graphic work of the U. S. Geological Survey,

and Mr, GifFord Pinchot, chief of the Bureau of

Forestry, left Washington on July 11 for the

West, having in view, among other things, the

investigation of the forests and water supply of

eastern Oregon. Mr. H. Gannett, of the U. S.

Geological Survey, is already in Oregon inspect-

ing the work of the various parties surveying

the forests.

The Secretary of Agriculture has recently
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made a reconuoissance of a portion of the area

of a proposed Appalachian forest reserve de-

signed for the protection of forests and the

preservation of the water resources and soils of

the Appalachian region. He was accompanied

by Messrs. GifFord Pinchot, chief of the newly

created Bureau of Forestry ; F. H. Newell,

chief of the Hydrographic Division of the U. S,

Geological Survey ; W J McGee, of the Bu-

reau of American Ethnology, and J. A. Holmes,

state geologist of North Carolina,

Professor O. P. Phillips, of the Southern

California University, is in the Pueblo region,

under the auspices of the Bureau of American

Ethnology, for the purpose of obtaining motion-

pictures illustrating the industries, ceremonies

and domestic customs of the Pueblo peoples.

Dr. Franz Boas, of Columbia University,

received on July 1 an houorary appointment

as philologist in the Bureau of American Eth-

nology ; and under an arrangement completed

just before his departure for Euroi^e, Messrs H.

H. St. Clair and W. A. Jones have taken the

field and commenced the collection of several

Indian languages.

As we have alreadj'^ stated Dr. Paul C. Freer,

professor of chemistry in the University of

Michigan, has received a year's leave of ab-

sence to go to the Philippines. We are now
informed that he will there organize the labora-

tories recently established by the civil govern-

ment.

Dr. W. W. Ford, of McGill University, will

undertake researches on some subject connected

with preventable diseases under the auspices of

the trustees of the Rockefeller Institution for

Medical Research. He will spend the next six

mouths at the Pasteur Institute at Paris, re-

turning to McGill University, when the new
laboratories are completed, to work under Pro-

fessor Adami.

Sir Robert Ball, i)rofessor of astronomy at

Cambridge University, will lecture in the United

States during the autumn, under the auspice

of Major Pond.

Sir Henry Roscoe, the eminent chemist, has

been reelected vice-chancellor of the University

of London.

Sir a. R. Binnie has resigned the position

of chief engineer to the London County Council.

Under his direction many important public

works, such as the Blackwell Tunnel, were
carried out.

Professor A. Jacobi, New York City, has

sent a notice, calling attention to the fund be-

ing collected in honor of Rudolf Virchow's

eightieth birthday, to which we have already

referred. The fund is to be added to that col-

lected ten 3'ears ago, its income being used for

furthering biological, anthropological and med-
ical research. Professor Virchow will celebrate

his birthday on October 13, and contributions

should be in Professor Jacobi' s hands not later

than the first of September.

Dr. Robert Mayer, eminent for his an-

nouncement of the law of the conservation of

energy, was born at Heilbron in 1814 and
practised medicine in that city until his death

in 1878. The Berlin branch of the German As-

sociation of Engineers has recentlj'' placed a

memorial tablet on the house in which he lived.

A BUST of Dr. Armauer Hansen, the dis-

coverer of the bacillus of leprosy, will be un-

veiled with appropriate rites in the Lunge-

gaards-Hospital at Bergen on August 10.

Dr. William H. Harkness, known for his

contributions to entomology and botany, died

in San Francisco on May 10.

Willis H. Barris, D.D., corresponding

secretary and curator of the Davenport Acad-

emy of Sciences died last month in his eightieth

year. Dr. Barris was professor in a theological

school of the Protestant Episcopal church and

was at the same time much interested in science,

having published in the Proceedings of the

Davenport Academy of Sciences' numerous

papers on geology and paleontology. He was

a trustee of the Academy from the time of its

foundation, and was elected president in 1876,

and for many years acted as curator and cor-

resiDonding secretary.

Professor Johannes Lamp, one of the

[Scientific members of the expedition which is

demarcating the boundarj- between German
East Africa and the Congo State in the neigh-

borhood of Lake Kivu, died on June 21 of sun-
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stroke. He was for some time employed at

the Geodetic Institute in Berlin, and was after-

wards appointed to the observatory at Kiel,

and held a professorship at the university of

that city.

Dr. Axel Ericcson, the Swedish explorer,

died in the interior of Africa on May 31.

It is this week reported that Mr. Andrew
Carnegie has offered to give $100,000 for a

library building at Leadville, Colo. ; $35,000 for

Alameda, Cal., and $75,000 for Coatbridge,

Scotland.

Mr. T. G. Young has bequeathed £3,000 to

the Technical College, Glasgow, for the purpose

of establishing exhibitions in connection with the

chemical laboratory.

An institute for the official examination and

analysis of new drugs and remedies is to be

established in connection with the Imperial

Board of Health in Berlin.

The newly established Health Board for the

Philippines will shortly begin to work in co-

operation with the army surgeons throughout

the archipelago in studying the relation of

mosquitoes to malaria.

The library of the late Dr. Felix Birch-Hirsch-

feld, professor of pathological anatomy in the

University of Leipzig, has been purchased by

the Cornell University Medical College. It

contains about 5,000 volumes, and cost about

$10,000.

The Worshipful Company of Goldsmiths has

purchased for £10,000 the library of economic

literature collected by Professor H. S. Foxwell.

This was done just in time to prevent the re-

moval of the library to the United States.

Mr. George Grant McCurdy, of Yale Uni-

versity, secretary of Section H, Anthropology,

of the American Association, has sent to mem-
bers the following notice

:

The Fiftieth Meeting of the American Association

for the Advancement of Science will be held in Den-

ver, Colorado, August 24-31, 1901. Dr. J. Walter

Fewkes, of the Bureau of American Ethnology, will

preside over the Section of Anthropology.

You are cordially invited to attend and to contrib-

iTte papers upon subjects connected with your field

of research.

In order that a preliminary sectional program may
be distributed in advance of the meeting, titles of

communications should be sent to the secretary as

soon as possible. Abstracts of papers or the papers

themselves may be sent later at the convenience of the

authors, who are reminded that no title will appear

on the final program until the paper either in full or

in abstract has been passed upon by the Sectional

Committee.

Excursions to points in the southwest, of special

interest to anthropologists, are being planned.

The president of the Davenport Academy of

Sciences, Mrs. M. L. D. Putnam, requests us to

extend an invitation in the name of the Acad-

emy to the members of the American Associa-

tion to visit its museum and archeological col-

lections in going to, or returning from, Denver.

Davenport, la., is on the Chicago, Rock Island

and Pacific Railway on the direct route to

Denver.

The International Association for the Ad-

vancement of Science, Arts, and Education will

hold its second meeting at Glasgow, in the Uni-

versity and in the Exhibition, from July 29 to

September 27. One of the most important func-

tions of the meeting will again be, as at Paris

last year, to study and interpret the matters

of scientific, geographic and other interest af-

orded by the exhibition by means of lectures

and conferences, with demonstrations and visits

under skilled guidance.

It appears from the London medical journals

that the Congress of Tuberculosis which will

open in London on July 22 will be of consider-

able importance. Over 1,200 applications for

membership have already been received, and it

is expected that more than 2,000 members will

be in attendance. The sum of about $25,000

has already been collected for the expenses

of the meeting. The program includes ad-

dresses by Professors Koch, Brouardel and

Macfadyean.

The American Philological Association held

its thirty-third annual meeting at Harvard Uni-

versity >ast week with a full program. The
meeting will be held next year at Union Col-

lege, Schenectady, N. Y., under the presidency

of Professor Andrew F. West, of Princeton

University.

A CIVIL service examination will be held on
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August 20 for the position of chief taxidermist

in the U. S. National Museum at a salary of

$125 a month. The subjects and weights are :

Practical questions 25

Practical tests 50

Experience 25

The practical tests will comprise the submis-

sion of photographs or other illustrations of

large animals or groups of animals which have

been prepared by the competitor. Applicants

should submit as complete and perfect repre-

sentations of their work as they can secure.

Applicants will be required to make sworn

statements that the photographs or other illus-

trations submitted by them are taken from

work which they executed. The position to be

filled is an unusually responsible one and in-

volves on the part of the appointee a rare com-

bination of qualifications. He should not only

have mechanical ability to execute first-class

taxidermic work, but should possess the qualifi-

cations of an artist and some knowledge of the

life history of animals. Applicants should have

considerable experience in the preparation of

large mammals, animals of the size of the

grizzly bear or larger.

The University of California has established

a marine laboratory at San Pedro, as part of

its proposed biological survey of the waters

along the California coast.

The new pathological institute of the Lon-

don Hospital was opened by Sir Henry Roscoe,

F.R.S., vice-chancellor of the University of

London, July 10.

Mr. John Lewis Childs, of New York, has

purchased a large collection of birds' eggs and

nests made by Mr. H. C. Parker, of Ridley

Park. The collection is said to be very com-

plete, including a specimen of the great auk's

egg and other rare sorts,

Mr. Abraham E. Smith, consul at Victoria,

writes to the Department of State that a sur-

veying party has located the landing site of the

British Pacific telegraph cable (which is to con-

nect the Dominion of Canada with the Austra-

lian Confederation) on Kelp Bay, near Banfield

Creek, 7 miles from the entrance to Barclay

Sound, and something over 100 miles from

Victoria. The location is described as admira-

bly adapted for the purpose—a good harbor, 12

fathoms of water close to the shore, so that

vessels of 10,000 tons can find safe anchorage.

The harbor is landlocked, and has a bottom of

ooze that it Is said will furnish good protec-

tion for the wire. Work has already begun

in England on the cable. It is to be 5,834.5

miles in length, the longest yet constructed,

and will be transported and laid in one

ship, which is now being specially built for

the purpose. The cable will run from Van-

couver Island to Fanning Island, a distance of

3,337 miles, before a landing is effected ; thence

to the Fiji Islands thence to Norfolk Island,

and thence to Queensland. The first instal-

ment of cable, including the sections from

Queensland to Norfolk, Fiji and Fanning Is-

lands, is expected to leave England in January,

1902. The second and longest portion is to

leave in August, 1902, come direct to Vancou-

ver Island, and be laid from Barclay Sound to

Fanning Island. According to the contract,

the whole cable is to be laid and working

by January 1, 1903. Unforeseen disaster ex-

cepted, those engaged in the work believe this

great enterprise, which will cost $10,000,000,

will be completed at the date promised.

UNIVERSITY AND EDUCATIONAL NEWS.

General A. C. Barnes, of Brooklyn, has

undertaken to build and equip an astronomical

observatory for Cornell University.

The will of the late Signor Villeneuve of

Montreal, leaves $25,000 to Laval University,

The sum of about £100,000 has been sub-

scribed toward converting University College,

Liverpool, into Liverpool University.

Mr. Chamberlain has asked the city of

Birmingham for a contribution towards the

maintenance of the new engineering buildings

of the University. It appears that Nottingham

contributes £7,380 a year to Nottingham Col-

lege, that Sheffield gives nearly £6,000 a year

to Firth College, that Leeds gives £1,500 a year

to the Yorkshire College, that Manchester gives

£1,100 a year, and that Liverpool gives £1,800

a year to University College, and has in addi-

tion given land worth £30,000.
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As we recorded last week the National

Council of Education did not adopt the report

of its committee on a national university. The

National Educational Association passed the

following resolution, offered by President R. H.

Jesse, of the State University of Missouri

:

Resolved, That this Association hereby reaffirms its

former declaration in favor of the establishment by

the National Government of a national university

devoted not to collegiate but to true university work.

The Berkeley correspondent of the New
York Evening Post reports that the summer

session of the University opened with a regis-

tration of 720 ; but as some schools have not

yet closed, whose teachers are to join the at-

tendance later, the total attendance is certain

to pass 800. To this body of students sixty-

eight courses are offered by forty-two instruct-

ors. Last year there were 433 students and

twenty- five instructors, the latter giving thirty-

five courses. In 1899 there were 161 students.

The chair of geology and natural history in

the University of California, held by the late

Professor Joseph Le Conte, will, it is under-

stood, be divided, Professor Andrew C. Law-

son being placed in charge of the geology and

associate Professor William E. Ritter in charge

of the department of zoology.

The professorship of astronomy in the Uni-

versity of Missouri, which has been vacant

since the resignation of Professor Milton Upde-

graff, to accept appointment in the United

States Naval Observatory at Washington, has

been filled by the selection of Dr. Frank H.

Seares, of California, now studying in Paris.

Dr. Seares is a graduate of the University of

California.

Professor William Esty, of the University

of Illinois, has been appointed assistant pro-

fessor of electrical engineering in Lehigh Uni-

versity.

Dr. E. C. Lunn, of the University of Chi-

cago, has been appointed instructor in mathe-

matics and astronomy in Wesleyan University.

Professor James P. C. Southall, M.A.
(Virginia), of Hobart College, New York, has

been appointed associate professor of physics at

the Alabama Polytechnic Institute, at Auburn,

filling the vacancy caused by the resignation of

Professor H. H. Kyser. Professor Southall

was for three years instructor in mathematics

and physics at the University of Virginia. He
has been professor of physics at the Miller Insti-

tute, in Virginia, for five yeai-s, fellow and asso-

ciate in physics at the Johns Hopkins Uni-

versity, and for two years professor of physics

at Hobart College, New York.

The usual twenty fellowships have been

awarded at the Johns Hopkins University, in-

cluding the following in science :

Arthur Byron Coble, of Lykens, Pa., A.B.,

Pennsylvania College, 1897. Mathematics.

Rheinart Parker Cowles, of Los Angeles, Cal.,

A.B., Stanford University, 1899. Zoology.

Charles Fowler Lindsay, of Halifax, N. S.,

A.B., Dalhousie University, 1899. Chemistry.

Robert Edward Loving, of Wilmington, Va.,

A.B. , Richmond College, 1896. Physics.

Benjamin LeRoy Miller, of Oskaloosa, la.,

A.B., University of Kansas, 1897. Geology.

Louis Alexander Parsons, of Burlington, la.,

A.B., Iowa State University, 1895. Physics.

Dorothy M. Reed, of Leyden, N. Y., B.L.,

Smith College, 1895, M.D., Johns Hopkins

University, 1900. Pathology.

Daniel Naylor Shoemaker, of Fair Haven,

O., S.B., Earlham College, 1894. Zoology.

William Stone Weedon, of Baltimore, S.B.,

Maryland Agricultural College, 1894. Chem-

istry.

The following appointments to fellowships

and scholarships in physics have been made in

the University of Nebraska :

Fellows : W. B. Cortmel, Case School, Cleve-

land ; F. T. Bates, University of Kansas.

Scholars : L. B. Tuckerman, Adelbert College,

Cleveland ; I. Summers, University of Mis-

souri ; S. Williams, Iowa College, Grinnell.

Dr. Isambard Owen has been elected prin-

cipal of Cardiff College in succession to the late

Viriamus J^ones.

The Council of University College, Liverpool,

has elected Edgar Walford Marchant, D.Sc,

senior demonstrator at Finsbury Technical Col-

lege (London), to the lectureship in electro-

technics vacated by Mr. Alfred Hay's appoint-

ment to a professorship at Cooper's Hill.
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THE CULTURAL VALUE OF ENGINEERING
EDUCATION.^

At the very outset of this discussion is

encountered a great difficulty. What is

culture? The writer has been asking this

of his friends. An answer has been sought

for in the printed page where is recorded

the best thought of the best minds. Great

thoughts and lofty ideals have been dis-

closed, but nowhere has been found a satis-

factory definition, a phrase or paragraph

that succinctl}' and clearly sets forth the

heart of the matter.

People often recognize, appreciate and

reverence its possession without being able

to fully analyze and set down its elements.

There is something subtile and emotional

about it that eludes a close pursuit.

The reason for this perhaps lies in its

essential individual quality, in its being

the result of a personal life, developed, it is

true, on lines similar to those used in other

lives, yet including something that per-

tains exclusively to the human unit that is

dififerent from all other units.

ISTevertheless, there seem to be certain

fundamental qualities which must be

possessed before a man can be classed with

cultured people, qualities which are only

acquired after a considerable experience in

* Address of the President of the Society for the

Promotion of Engineering Education, Buffalo meet-

ing, June 29, 1901.
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life, but which are influenced greatly by

the years of student training and there-

fore fit subjects for discussion here. Far

be it from the purpose of this paper to at-

tempt a definition of culture or a setting

forth of its elements in any completeness
;

rather the emphasizing of some things that

relate to it, especially with reference to the

education of young engineers.

First : The man of culture must be a

thinking and reflecting being. There must

be not only the ability, but the habit ; and

this is no easy thing to acquire. Modern

American life is full of hurry, full of affairs

that demand instant attention, and one

matter follows another with rapid succes-

sion. We get news from Pekin to-day,

from Havana to-morrow and from the Phil-

ippines within a few hours. We build rail-

ways, erect bridges and fill large orders

for locomotives for foreign shipment in such

short space of time as to astonish the world.

Men seek short cuts to fortune. In the

popular opinion, the men who act quickly,

the men of decision, are those who succeed.

But there is a danger here. For, back of

the action, behind the sharp decision, must

lie a mature judgment, and how else is this

to be formed except as a result of deliberate

reflection. However quickly one may
reach a conclusion, its correctness or faulti-

ness will depend not on intuition, but on

the degree of true comprehension. The de-

cisive act which is also right rests on a

process of thinking and judging that has

been long fostered, until it has become a

habit, until there are established certain

standards by which things are to be meas-

ured.

The early steps of this training are neces-

sarily slow, and we, as teachers of engineers,

must recognize this and not yield to the

temptation to crowd our students over too

much ground on the one hand, or, on the

other, to lead them through short cuts across

country by empirical paths that may give

them ease and quickness of travel, but little

or no reason why the path is chosen. Let

them go the long road. I do not by any

means wish our teaching to be non-practical

—rather more practical in the best sense

;

but first, last and all the time, let students

be trained to do their own thinking and to

form their own judgments ; to test the

statements of others by the workings of

their own mental processes.

Second : There is another element of

culture that comes in here, an ethical one,

that of forming right judgments. Men may
have the appearance of culture without its

true spirit, which is essentially honest.

This is especially important, as culture

seeks to make a man's life satisfactory to

himself when measured by his own con-

science, as well as successful in the field of

affairs. So his standards must be based on

sound principles of right and wrong ; and

it is only when these are so placed that his

life becomes one of freedom, freedom from

the bondage that wrong thinking and act-

ing always bring. A class room is no place

to preach a sermon, but there can be there

imparted a respect for truth and perfect

honesty. A teacher's attitude should al-

ways be open and frank, that of a sincere

seeker after truth. He should never dodge

an honest question, and be ever ready to

say ' I do not know ' if he does not. There

is an incalculable power that ' makes for

righteousness ' and the happiness of the

after life of the student in the true teacher's

conduct of even such a material subject as

mechanics.

Back behind the subject with its subdi-

visions, its formulae and rules, lies some-

thing larger, a sort of spiritual quality that

binds it to all other subjects, to the universe

as a whole, and makes it a part of the truth

of God's realm. The student that gets hold

of this significance learns much more than

facility in the manipulations of processes or

the application of principles. He gets some-
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thing that makes his life richer aud better

and his mastery of the subject more com-

plete.

Tliird : There can be no true culture for

a man that does not work, that does not

put his cultivated powers to some useful

service : and here there must be such degree

of mastery over the chosen profession or

business as will resul): in a special skill and

dexterity—a doing of some one thing better

than others can do it. A man expresses

himself through his work, and whether he

will or no, he thus discloses to all who know
him his own peculiar qualities. It is this

intensity of application, this concentration

of purpose and directness of aim, that gets

the world's work done. Here in early

years the engineering student has the ad-

vantage of the student in arts. Study for

knowledge's sake may be stimulating to

the few, but for the many there is needed

the goal of a special calling to secure the

close application that results in ability to

concentrate one's energy to the attainment

of a certain end. But here again comes a

danger, that of too early, or over, specializa-

tion, and the following of short cuts to pro-

fessional life that are advocated b}' some
who, in the eyes of the world as w^ell as in

their own, have been eminently successful

as specialists. Whether these can be called

men of culture of the highest attainments

is another matter. The extreme specialist

maj^ be supreme in his own line of details,

but may fail when there comes up a ques-

tion involving the relation of his specialty

to other things. Even within his own do-

main, his conclusions will be modified by

his general knowledge and experience. All

one-sided people, whether they be linguists

or naturalists, poets or merchants, preach-

ers or engineers, are quite liable to the

forming of erroneous judgments. To the

few geniuses, whose capacities and powers

seem to be abnormally developed, though of

limited scope, much is forgiven ; but for

the average man of the day there is de-

manded an abilitj^ to form good and wise

conclusions.

Fourth : In order to form those that are

appropriate and correct there is needed,

then, breadth of view—a quality that has

been expressed by the word poise. A man
of poise, of even balance, will see things in

their right relations and due proportions
;

he will weigh matters, giving to each com-

ponent part its just degree of importance.

He will the better understand the motives

that underlie other men's actions and the

more readily use them to suit his own pur-

pose. He will be more apt to rightly inter-

pret the new movements in the world of

thought or action and can seize opportunity

for a personal advantage or a larger sphere

of service before others see that there is

such.

This demands a considerable range of

knowledge. Not the close mastery of many
lines in all their details, but a fair degree

of familiarity with their general phenomena
and principles ; and there is scarcely any

field that will not contribute something to

the result. It is admitted at once that the

average man is of limited capacity' and

unable to grasp a comprehension of all

knowledge that may influence his life and

work ; what is pleaded for is such degree

of breadth as may be needed to make one

of great efficiency in his chosen profession

and of most value to himself, not only in a

financial way, but also in the sense of gain-

ing a joyful recognition of the worth of

developing all the powers that one has.

The value of mathematics and the physi-

cal sciences with their applications to tech-

nical things needs no discussion here, for

these are the engineer's tools ; but it is a

fair question whether, in our desire to

graduate students that can be early useful,

we do not place too much stress on tech-

nical things to the exclusion of others that

give greater breadth of training. We must
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not forget that we are educating men for a

life ; that we must look forward to the time

when these young people will be fifty years

old, and at the period of their maximum
productiveness as workers and of maximum
value in society and as citizens.

Engineers have to deal with other things

besides materials and physical laws ; they

must manage men and matters of finance.

If they are to rightly influence those whose

capital they are employed to expend, they

must be able to meet them socially and in-

tellectually, to discuss intelligently matters

outside the pale of strictly professional

life. Evidence of professional ability and
skill is of course first demanded, but

breadth of culture creates an added con-

fidence in the wisdom of the conclusions

reached and the advice given.

Heretofore much of our engineering work
has been concerned with the opening and
developing of new country or new business

and industrial enterprises. So engineers

have found their work away from con-

tact with men. But engineering practice

is changing, as conditions become older and
more settled, and more and more practi-

tioners find their work in communities and
busy centers of trade where they are con-

stantly thrown into close contact with

strong and cultured men. Present engi-

neering courses do little to prepare a man
for this thorough instruction concerning

human nature and human relations. Some-
thing of history, economics and sociology

should be included.

Fifth : It is not sufiicient to form correct

judgments only ; there must be added a

skilful and eflective presentation of them
in well chosen and fitting English. The
ability to do this involves more than train

ing in the writing of compositions, themes,

forensics and reports. The cultured man
should have a taste for reading the best

that has been written in his mother tongue,

and for several reasons : The great

thoughts of great minds are stimulating

and broadening to his own mind ; he there-

by absorbs a knowledge of words and their

shades of meaning ; he gains an apprecia-

tion of style and insensibly better knows
how to form his own ; and, not least by any
means, he makes of his books friends that are

life-long, that cheer and console him under

all happenings, adding much to his internal

resources for happiness.

The time given to English in our courses

is not enough to train students properly in

its use and at the same time open the doors

to our best literature. It may be said that

all this English work should be done in

the preparatory school, and it is probably

true that the character and quality of the

high-school English is better to-day than it

has been heretofore. Yet it seems to me
that engineering students should have some
training of a college grade along the line of

literature.

Sixth : To the writer's mind, there is

another element of culture that should enter

into an engineer's training, viz., an appre-

ciation for beauty. As he has said at

another time ^ the engineer is a designer,

and it is important that he should embody
his design in artistic form if he is to fulfil

his whole mission and please and gratify

others by the perfection of his work. The
engineering student devotes a good share

of his time to the drawing-board, and much
can be done here toward the cultivation of

this quality by an instructor who possesses

it, without lessening at all the amount or

force of the technical exercises for which

the process is primarily used. There

should be, however, something further by

way of giving instruction in elementary

aesthetics and by opening the students'

eyes to what is beautiful in nature.

Seventh : The possession of agreeable

manners and tact is another evidence of

"^Proceedings of the American Association for the

Advancement of Science, Vol. 45.
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culture. Not merely the conventional

bearing of polite society, though this has

its value. This alone is but a husk which
must cover the real kernel, refined and
gentle feeling ; and such feeling is the re-

sult of moral and intellectual convictions.

Manners, then, are not to be taught from

a text or by lecture ; they rather follow

as a consequence from the whole course of

training and are crude or refined, just as

the character of the instruction makes
them. The teacher's personality has very

much to do with this matter. If he is of

coarse grain, of domineering or selfish dis-

position, his influence will not tend toward

the production of true gentlemen.

And now for the real question—does engi-

neering education tend to produce culture ?

According to old standards, when men
limited culture chiefly to a knowledge of

language, literature and philosophy, the

reply would be in the negative. However,
standards are not the thing itself, only

methods of measurement ; moreover, stand-

ards change. Science has modified and is

still changing the ideas of culture that men
hold, and this evolution makes it all the

more difficult to find a common ground

upon which all can stand when consider-

ing things concerning it. This much is

clear, however, that no one existing course

of educational training has a monopoly of

cultural methods ; nor will the completion

of any college course necessarilj'- secure its

attainment because of its personal quality.

Further, culture is the result of a life, and
the most that can be expected of a college

course is to open the students' eyes to its

real worth, to start them rightly with cer-

tain leanings and aptitudes, and furnish

them with the means of a continuous

growth toward its maturity.

It is maintained that an engineering

course can tend in this direction, and that

in some of our best colleges, under the

instruction of people themselves cultured,

it does so tend to-day. Our best engineer-

ing courses are stiffer and more exacting

both as to time and efibrt than those in the

college of arts, and the resulting acquisition

of mental power and the abilit3'^ to focus it

proportionately greater.

The fixed course with its correlated parts

and the certain definite end to be strived

for are advantageous. The training is a
continuous testing and trying of the truth

of knowledge, and teaches the student to

ask ' why ' and to reflect. He gains respect

for nature's laws, and learns that his pro-

fessional success will depend on his ability

to work in harmony with her. He gathers

a fair degree of knowledge of himself, his

strong points as well as his limitations.

He acquires a habit of thought and action

that leads to further growth. He learns

how to adapt means to an end, and within

what limits of precision to work that it may
be reached with economy. In short, he be-

comes a trained and educated man, cultured

to a certain degree, but with limitations.;

just as the arts student who has specialized

to a like degree in language and litera-

ture, with little of science training, becomes

cultured, but also with limitations. Let

the latter retain his A.B. On the other

hand, let it be recognized that the engineer-

ing B.S. stands for culture as well, of equal

worth and value, though of different kind.

As between the two specialists, I think

the advantage lies with the engineering

graduate as being on the whole, better

equipped for a life of useful service and one

that will possess the greater capacity for

further development.

As one looks forward ten or twenty years

and attempts from present tendencies to

forecast the work and social standing of

engineers, he must see that the profession

will be doing a larger work and exerting

a greater influence.

Further, that an engineering training will

be more and more recognized as the one best
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fitted to lead to positions of an executive

nature in connection with industrial enter-

prises, and in the administration of public

works. Everywhere will be demanded

expert skill, sound judgment and broad

views, primarily because these will be

found to be economical. The entire class

of men that a recent writer has called

^ mattoids,' the ill-trained, narrow and

egoistic, will be pushed out because their

service is costly.

There are two tendencies in the present-

day engineering education that are, in my
judgment, opposed to the desirable result.

First, a tendency to crowd too much of the

foundation work back upon the preparatory

school, already overloaded. This Society's

Committee on Entrance Requirements has

advocated a standard which is high enough.

Second, the allowing of technical subjects

to crowd the fundamental general ones

from the college course, in a vain attempt

to do what from the very nature of the

case cannot be done, make an engineer by

college study. The result of this in some

institutions is further seen in too early a

differentiation between the various engi-

neering courses ; so that, for instance, the

•civil student knows nothing of applied elec-

tricity and the electrical student nothing of

surveying, while neither has a chance to

acquire a taste for literature.

The whole problem is an involved and

complicated one, but there is a way out

that must be found if the engineer is to fill

the important place that awaits him. One

part of the solution will be probably found

in a refining of the methods of instruction,

so that better results may be reached in the

same time. In the end, however, the

writer thinks that there must come a deeper

sense that after all life is long, that it

should be taken with more of deliberation,

and that it is the end that is important,

rather than the beginning. The feverish

rush and haste to be earning must be re-

placed by a recognition of the real necessity

for a full rounded-out preparation if the

largest and best service is to be given.

Then the student will be glad to spend the

one or two extra years in college that may
be demanded. The wise student now will

do this without its being required.

The Chief Justice of my own State has

said, " The spirit of an age is that which

makes finally for the happiness of the race.

I have absolutely no fear as to the final end

of things, nor as to the steps and incidents

of evolutionary development. The aspira-

tions, the great universal possessions of a

people, can never move them to other ends

than their happiness and good. The spirit

of this age is commercial enterprise and

conquest, and as to it I have an unspeak-

able conviction that it will, as the spirits

of other ages have done, work itself into

forms and institutions of beauty and eternal

worth to men."
It is largely through the engineer that

this is to be done. The finest result re-

quires the most skilful labor; the noblest

workman demands the most fitting training.

Herein lies our responsibility !

Frank O. Marvin.
Univeesity of Kansas. ^

PHYSICAL CHEMISTRY*

As I am to deliver in the course of the

next few days a series of lectures upon some

parts of physical chemistry in their details,

I should like to use this educational con-

ference as an occasion for presenting an

introduction to my lectures.

I add at once that one of our best modern

historians, Ladenburg, in his * Development

of Chemistry in the Last Twenty Years,'

sustains that the more and more prominent

position of physical chemistry characterizes

the development of our whole chemical

* An address given at the decennial celebration at

the University of Chicago, published in the University

Record.
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science during the last twenty years. Let

me briefly trace how this physical chemistry

has grown, and what it is at present. Al-

low me in doing this to rely partly on per-

sonal observations.

When, as a student of the Bonn Univer-

sitj, I studied chemistry first, about thirty

years ago, under the guidance of one of the

most famous men, Kekule, chemical science

had, according to our master, come to a

dead point.

The existence of atoms, though an indi-

rect chemical conclusion, seemed to have

been well established, corroborated as it

w^as by the conception of molecules—a con-

ception which rested merely on physical

grounds. The details about the mutual

relation in which these atoms stood in the

molecule either were already known, or in

the case of complicated or new compounds

a knowledge of them was but a question of

time. Thus H3COH was used to represent

the mutual relations of the atoms in the

molecule of a simple compound, methyl

alcohol ; that is to say, it was known that

three atoms of hydrogen are held in some

unknown way by the atom of carbon, the

fourth hydrogen atom is held by the atom

of oxygen, and this in turn again by the

carbon atom. Yet all such formulas were

merely schemes in the mind, or diagrams

on paper, and chemistry was looking out

for a kind of Newton who might tell us the

laws which hold together these atoms in

their constellations, the molecules.

You know as well as I that up to the

present time this ISTewton has never come.

Yet, only a few years after Kekule' s dis-

appointing prophecy (which, by-the-by, a

teacher should never express before his

pupils) stereochemistry awoke, and is now
a fully developed and well-founded branch

of chemistry. By stereochemistry so much
at least was attained that, admitting the

existence of atoms, we now know to a large

extent, not only the mutual relations, but

also the mutual positions, which these atoms

occupy in the molecule. H3COH becomes

H
IH— C—O—H.

I

H
That is, the three atoms of hydrogen and

the atom of oxygen were found to be ar-

ranged in space around the carbon atom in

such a way as to occupy the four corners of

a tetrahedron, in the center of which the

carbon atom lies.

But there we stood, and still stand, since

more than twenty-five years, still ignorant

of the laws to which their relative position

is subordinated, though a recent attempt

seems to me hopeful.

Nevertheless, research went on in a way
which had very little to do with that archi-

tecture constructed by the mind whose

building stones are atoms. So, fifteen

years after Kekule's discouraging prophecy,

a second child of hope awoke, and this was

physical chemistry. It did not appear at

once—a scientific branch hardly ever does

—it developed as a plant unseen in the

shadow, till it felt the sun, and then grew

up to be a giant tree.

Some, as Duhem, even say that physical

chemistry is a third fundamental science,

entitled to be placed between physics

and chemistry. Others, like Winkler and

Ladenburg, say that, to begin with, we
might allow it a prominent place in chem-

istry and substitute for the division into

the two branches, organic and inorganic,

a division into three. It will be of in-

terest to add that the University of Got-

tingen has recently organized the chemical

department on this principle. But, apart

from all principle of division, which in the

end is always arbitrary, because our whole

science, like nature, which it reflects, is

only one thing, though rather large, we ask

:

What has physical chemistry achieved ?
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There are two ways along whicli a reply

to sucli a question can be given. I might

trace in outline the general conclusions,

and might speak to you of the laws of

chemical change, of reaction velocity, of

electro-chemical processes, but I should not

be able to do much without the use of

a rather complicated formula, which the

character of this introduction excludes.

The second way is of a special nature,

and I will venture on it, to trace on what

lines physical chemistry wrought out its

conclusions and what success it met with.

The particulars will apply to one of the

best known and farthest reaching achieve-

ments, to the investigations on osmotic

pressure.

Let me begin with that particular attrac-

tion for water which we find in some sub-

stances very familiar to us, say in ordinary

burnt lime. If the lime is kept in a well-

filled flask or bottle, which is not hermet-

ically sealed, water from the surrounding

air will be attracted by the lime. This will

augment the volume of the lime, and the

flask or bottle will eventually give away
;

a tremendous force is thus developed, too

large, perhaps, to be exactly measured.

But, on a smaller scale, we may follow

up quantitatively the analogous process

with sugar, for instance, in a dilute solu-

tion, say a 1-per-cent. solution. This will

attract water also, as may be shown by

filling with the solution a flask, porous, but

permeable for water only, and by placing

this flask, when well sealed, in water.

Then water will enter it till, if the flask

holds, a pressure of two-thirds of an

atmosphere is attained, as was measured

by Pfefier. ^

"We may generalize and say every solu-

tion has the tendency to diff"use into the

solvent as if it were attracted by the

solvent, and this tendency will produce a

pressure if the difi'usion is prevented by a

membrane. This pressure, for more than

a century studied as osmotic pressure, has

a well-defined amount ; it was known to

vary with concentration, with temperature,

and with the nature of the substance dis-

solved, etc, , and this was all we knew about

it until the way in which physical chemistry

worked was applied to it. The result was

so transparent that every student may now
calculate readily for any dilute solution

what its osmotic pressure is ; for all may be

summed up in this one expression :

P=0.08 CT,

with P, the osmotic pressure in atmospheres,

T, the absolute temperatures, 0, the con-

centration or number of gram molecules of

dissolved substance in one liter of the solu-

tion. The above value of the pressure for

a 1-per-cent. sugar solution is, at once, got

at by this formula. Let me only insist on

the different way in which physical chem-

istry works as compared with stereochem-

istry. Physical chemistry does not seek

the solution of problems by trying to reveal

the constitution of matter, but it works out

between measurable things relations to

which the calculus may be applied.

This is not all. Looking upon the tre-

mendous work which atomic chemistry has

achieved, one must acknowledge that in re-

search relatively little up to the present

has proved of value as to what most in-

terests us, the problem of life. Quite the

opposite can be maintained with the lines

followed up in physical chemistry ; and

even ten years ago, I used an occasion like

this at Utrecht to point out the large part

which this osmotic pressure, the laws of

which physical chemistry revealed, plays

in physiology.

I could indicate the result of many a

physiological investigation, pointing to the

fact that osmotic pressure is a fundamental

factor in the most difierent vital functions

in plant and animal existence. According

to de Vries, it regulates the growth of the
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plant ; according to Daudres it regulates

the functions of the blood ; according to

Mussart it regulates some functions of the

human eye as well as the life of the most

deadly infectious poisons, like the typhus

bacilli.

Since then literature on the same subject

has appeared which might fill a new and

most interesting volume, in "which the most

startling fact up to the present would be the

fact realized here by that splendid discovery

of Professor Loeb, that the act of fertiliza-

tion in lower organisms, as sea urchins,

may be substituted by a given increase in

the osmotic pressure of the surrounding

medium.
And I may well quote in conclusion his

summary that :
" At no time sin/Be the period

immediately following the discovery of the

law of conservation of energy has the out-

look for the progress of physiology appeared

brighter than at present, this largely being

due to the application of physical chemistry

to the problems of life.

"

J. H, Van't Hoff.

PSYCHOLOGY AND THE 3IEDICAL SCHOOL.

It requires only a minimum amount of

consideration for a person thoughtful of

the matter to recognize that in the most es-

sential meaning of the proposition, psj''-

chology is the most fundamental of all the

sciences : psychology discusses the mental

processes whereby all perceptible nature is

perceived. As long as men continually and

of necessity study each other, subject and

object alike in modes of consciousness, that

body of related facts and principles con-

cerning mind will remain basal, and, con-

sciously or unconsciously, universal. Chem-

istry, for example, treating of the composi-

tion of matter, arrives at its analyses only

through mental processes which it is the

business of psychology to explain and to

facilitate. Astronomy tells us of the planets

and the stars, but the astronomer who is

consciously or unconsciously nothing of a

psychologist may readily deceive not alone

himself, but the scientific public, as has

happened more than once. To^ the psy-

chologist no longer ' seeing is believing,' as

the ancient adage runs, for the nature of

man unfolds itself apace and shows fold

within fold undreamed.

Yet on other grounds than these, which

are theoretical and philosophic, lies the in-

terest of the science of psychology to all

who have the opportunity to intelligently

learn its principles—men and women value

it and usually become more or less ab-

sorbed in it because it describes themselves,

and, ever more successfully, attempts to

explain what is and must ever be the most

regarded of subjects to every agent, namely

himself, as individual and as social unit.

The biologic egotism implanted deep in

every soul sees to it inevitably that all

one's life, whatever the social status or the

life-pursuit, that soul shall study continu-

ally itself, with however apparent indi-

rectness or however elaborate the social

system of real or hypocritical altruism may
be. Indeed, altruism has nothing to do

with the deeper aspects of the interest in

question, this interest being beneath all al-

truism, in the organic mechanism. The

degenerate criminal and the flower of eth-

ical manhood play alike on the same fragile

instrument, one miserably and the other

with far better harmony ; this instrument

is consciousness and the changes that it

manifests are constant in one only thing

—

it is I, I, I, the type, the sum. It is chiefly

on this account that psychology is an in-

teresting science.

But besides being the basal and an emi-

nently interesting science, psychology is a

sound science, ' new ' but soundly scientific,

a thoroughly self-reliant and deep- set de-

partment of systematized human knowl-

edge. In substance older than Thales,

known as methodical since Aristotle, yet
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every century has added alike to its mass

and to its dignity as a 'science, every year

of late has better shown its interpenetra-

ting relations with other topics of learning

and dug ifs foundations ever deeper into the

rock-based ground of human knowledge.

From one point of view the science is some-

times at a relative disadvantage because it

merges in its upper rarefied air with meta-

physics and ' divine philosophy,' so that

some have left it in their eagerness to

loiter on the paths less fixed, less final ; let

us hope their wings will bear them there.

It is as if the astronomer should become a

dreamer wandering among his stars, hop-

ing thus best to make out the almanac or to

satisfy the yearning curiosity animating all

men on the humble earth. In psychology

as in astronomy it is the workers who count

most, men and women to whom a sphyg-

mograph or a chronoscope is an instrument

as dignified as the pen which writes with-

out experimental mediation the reasoned

imaginings of the seer.

But there is a class of persons who harm
the fame and progress of psychology among
the mass of average men, and the injury

these do is devoid of any sort of recom-

pense. These are the irresponsible multi-

tude who know little or nothing of science

and who have no desire to know, quite,

nay more than, satisfied if in one or the

other of a host of shiny masks they can

fleece a willing public either of their dol-

lars or their sense, succeeding ordinarily in

abstracting both at once. These are the

' mental healers,' the ' metaphysicians,'

the ' Christian scientists,' the ' psycholo-

gists,' the astrologers, the palmists, the

* mediums,' and their ilk, all of whom more
or less of the public consider in some way
or other allied with the science of psy-

chology. Mysticism of this grade is for the

scientific student an absorbingly interesting

topic of research, leading him meanwhile to

wonder and to pray—wonder at the shal-

low deeps of the human mind, pray for the

day to hasten when education shall be for

all men, share and share alike, each ac-

cording to his needs and his ability. Psy-

chology bears the brunt, necessarily, of

many a false system and falser creed whose

names any who reads the signs along the

pavement may learn full easily, the list

above containing some of those most known.

But the science of psychology looks on

with serenity, complacently expressioned

with the consciousness that phenomena

like these are part of its own subject-mat-

ter, to analyze and to explain. It is the

public who are fooled and who wish to be,

and them in turn, as the loci of ever-recur-

ring phenomena, psychology studies and

characterizes. Deplorable indeed is the

ignorance of the mass of men, even in

America, concerning this science. To many
the name means psychical research, to

others some phase of mental healing, to

others something, which, chiefly because

spelled p-s-y-c-h instead of s-i-c-h, can never

come within their knowledge, to others,

finally, nothing whatever for they never

heard the word.

But even among the educated, too often

the notion of this science is such that it is

not valued at its proper worth, because its

practicality is too little understood. Here

is suggested one of the future duties of the

psychologist—it is time that he demon-

strated to the world, the great world as well

as to the lesser world of letters, that psy-

chology is properly a very practical science,

thoroughly useful to the average man. It

is on this basis alone that it is worthy of

life. A science seemingly should not be

classed with belles-lettres or with pure phi-

losophy, as the means of satisfaction of man's

eagerness for abstract knowledge or for an

understanding of the aesthetics of existence.

These things may in one sense be more than

science, but they are at the same time in a

different sphere and incomparable. The
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progress of the race depends not on the

products of pure reason ; did it so depend

Plato and Kant would be more than names

to the millions of our countrymen, and this

splendid Greek of so long ago would be the

world's idol in the place of the men who
have clone things and who do. Men at large

desire science rather than philosophy, for to

them rightly the sciences mean progress in

living ever better and more easily. Utility,

is and must remain the unchanging standard

by which a science, like all other things in

the last resort, is measured. This fact

many psychologists apparently have over-

looked, so brief at present has been the time

since their science freed itself, by working

out the outlines of its proper sphere, from

the conservatism of philosophy. Eight well

and exceedingly is psychology fitted by its

subject-matter to demonstrate and then to

enlarge its human usefulness. By necessity

of the ' struggle for existence ' (so inevita-

bly often emphasized in every sociological

discussion), all men are psychologists and

not less so that only one in a million thinks

of himself as such. Somewhat in propor-

tion to his practical success as a psycholo-

gist, consciously or unconsciously, in pro-

portion, that is, to his knowledge of his

fellow-men and of himself, does a man or

woman succeed in life. It means more than

anything else this wisdom in human na-

ture. The schoolboy knows his teacher

more or less well as he recites to him or

seeks to win his favor ; the candidate for

the doctorate very likely has studied the

faculty only less than his research, and at

the time when each word counts he uses

well his information. The merchant studies

the man from whom he buys his stock, and

doubtless still more carefully the 'market,'

which is only a convenient term for the

balance of the hour between merchandise

and men's desire therefor. The business

man depends even more largely on his

knowledge of human nature in his dealings

with a public which is always more or less

suggestible. The actor studies humanity

that he may imitate it, the conjurer that he

may deceive it. The judge in court is pre-

eminently a practical psychologist, th©.

policeman less so, while the value of the-

jury system and the virtue of a particular

juror often depends directly on the jury's

rightly weighing the human probabilities

of motive and of action. Such values are-

practical and real.

But more than others, if possible, ' pro-

fessional men ' should be good, that is,

practical, psychologists. They should un-

derstand completely the psychophysical

nature of men and women to be successful.

The clergyman must preach the Gospel, but

he must preach it both in the spirit of the

times and in the spirit of his hearers—not

preaching hell-fire when the advancing

rationality has put hell-fire forever out and
named it cruelty ; not preaching sermons

two hours long when men in general might

fairly be satisfied with half-an-hour. So

too the lawyer (and in a perhaps even larger

degree) must be a psj'chologist, whether he

knows it or not, if he is to please his client

and enlarge his practice. He must know
well the relative value in a particular man of

feeling and of cognition, must value rightly

his client's strength of will and perhaps his

cleverness under cross-examination. In

every phase almost of the lawyer's profes-

sional life his knowledge of himself and of

man in general forms his chief stock-in-

trade. The lawyer's success largely de-

pends on his acquaintance with man's mind

and how it works—his science above all is

the ' science of the soul.'

To medicine, the third of those pursuits

long classed as professions, we now turn to

see how, in a moi'e immediate way than has

so far been considered, psychology is natu-

rally related to it. Like other men, the

physician is of course a practical psycholo-

gist so far as his native instincts lead him
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to become so. For reasons, however, which

will be pointed out below, the medical man
needs a more exact and systematic knowl-

edge of the relations of the human mind

than the hereditary common wisdom of the

race provides him with, while at the same

time his opportunities for acquiring this

knowledge at present are either entirely

lacking or quite impracticable for the

average practitioner. It is a fact that the

men who, for the public benefit, require the

largest amount of insight into mind and its

relations with body, have had thus far the

least convenience for acquiring it. This

condition is probably a relic of that same

ancient fallacy so very frequently en-

countered everywhere, that material ob-

jects (here the tissues of the body) are

more real and more important than things

which are immaterial, ideas and emotions

and the determinations of the will. Yet

most old men and women would tell you

that these latter things had influenced their

lives far more than matter of any sort

whatever. For every person maimed by a

material accident a dozen are maimed by

some one's will or emotion or idea.

The physician needs some direct acquaint-

ance with the science of psychology, be-

cause, in part, he is properly the self-elected

teacher of the public, and to every teacher,

of whatever sort, psychology is by reason of

its nature necessary foundation -knowledge;

to argue otherwise is sophistry, convincing

to none. The average phj^sician, that is to

say, most physicians, are not teachers of

the public in hygiene, physiology and

general prophylaxis to half the measure

that they might be, some from inability,

some from thoughtlessness, some from
^ inertia,' some possibly from indisposition

so to do. But this duty of the medical man
is a privilege and its compensations out of

proportion to its costs. Herein lies the

general affection for the old-time family

doctor, the most contented and best re-

quited of his profession, the friend and con-

fidant rather than the hireling of his neigh-

bors. Practical psychologist that he was,

w^hen he entered a house, patient and

household at once felt better even though

death were near.

In ways, however, more immediate to his

cases than in this position as medical edu-

cator to the public does the physician need

to know the principles of modern psychol-

ogy in a broad meaning of the term. He
requires it because always in his practice

he is concerned with living and social or-

ganisms who invariably are compounded of

both body and mind. As regards the

wholly obvious necessity of acquaintance

with the normal mind for the many medical

graduates who pay chief attention to mental

and to nervous diseases, much might be

said, although little will be, here. Even
these, alienist and neurologist (although

usually versed more or less, late or soon, in

the substance of empirical psychology,

while some are competent and even distin-

guished psychologists), even specialists in

the mind, have at present no adequate op-

portunity to learn the substance of the

science in a thorough systematic way.

Many of our distinguished alienists have

enjoyed a general college education and

some have been led by the psychology

learned meanwhile to ' specialize,' when
their medical degree was acquired, in the

diseases of the mind. But these educational

privileges are relatively infrequent and with

our present system of college education

must remain so some time, most medical

schools being not yet, b}"" probably many
years, post-graduate institutions. Yet in-

sanity appears, by reliable statistics, to be

on the increase ; and to meet the certain de-

mand for the care and proper treatment of

these patients, a larger proportion of all

medical graduates w^ill, by economic prin-

ciples, devote their attention to this most

important branch of therapeutic science.
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To meet the necessities of this class of

practitioners alone the establishment in the

medical schools of courses in normal med-
ical psychology is urgently demanded. To
graduate a psychiatrist without this knowl-

edge is like pretending to qualify a general

practitioner without teaching him physiol-

ogy. Exceedingly few of the graduates,

eager to get at actual cases, and the best of

them soon enough crowded for time, will or

can take up the long-drawn unadapted psy-

chological courses in the universities and
colleges, nor, did they desire to do so, would

funds be often at their disposal, the debts of

the young doctor being often, as it is, quite

sufficiently appalling to the young man
anxious then to earn as fast as possible.

For the sake of these men alone, then,

courses in medical psj'chology should be

provided where alone they will be studied

with the splendidly productive medical-

student eagerness and attention.

The education given, or rather sold, to

the medical student seems in general, how-
ever, too grossly materialistic, too somatic.

He learns but one side of this two-sided

story ; from the first year to the fourth,

from the dissecting room to the gynecolog-

ical or otological clinic, the routine student

sees and hears of muscles and bones, and vis-

eera, sense-organs, nerves and vital fluids,

but little, unaccountably little, of that other

aspect of men and women which to these

very men and women is their life, while these

other, these organs, are but needful instru-

ments of that life's attainment. And their

point of view, it need not be said, is also that

of philosophy ; shift it, and illogical confu-

sion follows. The layman cares little or

nothing for his stomach's condition so long

as it gives him no pain and takes good care

of what his will and his appetite lead him
to supply to it. The woman in search of a

happy family life thinks seldom of her re-

productive mechanism so long as it gives

her healthy children whom she can love.

There is something besides cell-built tissue

for the gynecologist in charge of an opera-

tive case to consider when of two women,
alike in vigor, who undergo identical ovar-

iotomies, for example, one goes in three

weeks from the hospital a new woman,
cheerful, capable and happy, while the

other becomes an hysteric wreck never per-

haps to equal her former self in happiness

or in health. As every surgeon knows,
such differences are met continually and
they puzzle him. Why is it that present

medical education takes no account of the

principles underlying phenomena like this?

So far as the student is concerned, the

course, four years or three years long,

quite ignores in general the emotional and
temperamental factors which in one way
or another, directly or indirectly, less

or more, enter into almost every chronic

case and into many of the acute cases which
the general practitioner is called upon to

treat. Instead of striving to teach the stu-

dent what conditions underlie mental hab-

its and idiosyncrasies, medical instructors

are now content practically to ignore them,

regardless of possible great benefits to come
from their study as psychological data.

Too often is the medical man the most ma-
terialistic-minded member of a community,

when his view should be much deeper, into

the controlling forces of life. This is the nat-

ural outcome when in a long medical course

no part of the individual is presented to

the student except what he can feel with

his hands or see through the microscope.

Yet how commonplace is the assertion that

the man, the real man or woman, is not his

or her body, but the will, affections, habits,

character, of the individual, while (what is

more immediate to our argument) these

same aspects of consciousness are often the

direct molders or destroyers of disease

and, as one side of an inseparable psycho-

physical organism, have more control or in-

fluence over the functions purely somatic
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than the average practitioner of medicine

appreciates. Not mind controlling body

nor body controlling mind, but both to-

gether always sensitive to the stimuli of a

common environment combined into the

actual individual.

The conventionalized and systematized

knowledge of conditions thus important in

treating disease is a portion of psychology.

Crude indeed are its names and its concep-

tions as crystallized in names compared

with the empirical reality, but it is of

necessity that they are crude and only rep-

resentative or symbolic that a science may
be constructed and discussed. A new med-

ical psychology adapted to its special use-

fulness would very soon develop a termin-

ology of its own, fitted to the case. The
term temperament, for example, vague and

little really explained by general psychol-

ogy, would, as a subject in medical psychol-

ogy and in the minds of physicians, soon

take to itself more explicit meaning, adapted

to its use. By this natural process of spe-

cialization of sense medical psychology would

suffer relatively little from that variation in

meaning among different writers, from

which general psychology (from the ab-

stract nature of its matter) suffers much
misunderstanding within itself. By thus

fixing the meaning of certain terms, and

that probably in more or less direct rela-

tion with concomitant somatic conditions,

medical science would do a distinct service

to empirical and physiological psychology,

and more substantially than any dictionary

could do it.

A normal medical psychology, to be at

once scientific and comprehensive of the

field, would very likely set out with a rela-

tively brief exposition of genetic and of em-
pirical psychology, discussing thus in cer-

tain and uninvolved terms the classification

of mental processes under cognition, feeling

and will in the ordinary elementary way.

The more physiological in nature the treat-

ment of this portion of the subject, the

better would the medical student connect it

with his knowledge of the body gained

earlier in his course. With these principles

of the science as a basis and point of de-

parture into allied branches of science, the

topics more immediately practical to the

physician might be taken up in a series as

much unified logically as possible. In this,

the immediately practical portion of the

work, the field would naturally and neces-

sarily spread out somewhat so that it would

be important to enter briefly at times into

anthropology (anthropometry especially,

perhaps), criminology and certain depart-

ments of biology, notably that regarding

the heredity of mental traits. Still, obvi-

ously, the greater part of the discussions

would lie strictly within the domain of psy-

chology as it is empirically studied to-day,

using for its own purposes, as it does, the

products of many different varieties of scien-

tific research.

The topics of medical and surgical im-

portance which such a course might examine

into with benefit and interest are very many,

as any medical man will recognize. They
are subjects such as those below are ex-

amples of, placed here almost at random so

far as order is concerned, namely, tempera-

ment, mood, idiosyncrasy, pleasure, pain,

emotion, anaesthesia, hypochondriasis, dy-

namogeny, will power, sleep, subconscious-

ness, habit, sexual, racial and epochal dif-

ferences, suggestibility, hallucinations and

other scarcely abnormal phenomena of the

sense-organs and their neural centers. To
mention only suggestibility, the habits and

sexual psychology out of this list will per-

haps be sufficient to show how important a

course treating of such topics might be made
by a competent man. Continually is sug-

gestive therapeutics taking a larger share in

the treatment of certain chiefly psychical

diseases, and to explain its nature, uses

and limitations is to equip every physician
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better than now lie is equipped. Again,

wlio could exaggerate the importance of the

habits in causing misery and in curing it?

And lastly, in these days sex is taking ever

more rapidly its proper place in the science

of ' things as they are,' monstrous often to

the layman, and properly, but to the physi-

cian natural and preeminently important.

A widely related discussion of such topics

as these, it seems to the present writer,

would furnish to a medical student of the

necessaiy mental development, facts and

relations as important for his professional

purpose as most of those which are at pres-

ent taught him. Such a course would do

much to supply the lack of knowledge of

man's dual nature, which, as has been suffi-

ciently suggested, usually obtains in the

average physician. This would be its chief

value in a medical curriculum, but not its

only one. It would also supply that need-

ful amount of psychology which would allow

the usual courses in psychiatry and neurol-

ogy to be better appreciated and more com-

pletely understood, especially of course as

concerns those conditions, such as hysteria,

neurasthenia, paranoia, dementia paralyt-

ica and the rest in which a purely ' men-

tal ' aspect is often or always prominent.

It would help to make such conditions

really understandable so far as their de-

scription at least is concerned, whereas at

present, the ideal disturbances, notably in

paranoia (very commonly met with),

are far beyond the understanding of

the medical student, for lack of acquain-

tance with the theory of normal idea-

tion. It would make such conditions

seem like scientific problems pressing for

his solution rather than like mere arbi-

trary sets of ill-understood events which

he must learn by rote and the mem-
ory of which, when occasion offers, he

must mechanically apply.

In form such a subject might easily be

comprehended in a course of weekly lec-

tures during the former half of the fourth

year of the medical curriculum, either elec-

tive or required. It need involve of course

no laboratory work, nor would this be fit-

ting, sufficient demonstrations being used to

illustrate certain points and to increase still

more the students' interest.

It is not difficult to understand why
something of this sort has not already been

introduced, instruction which would im-

part the suitable product of the progress in

these directions in the last few years. The

progressive spirit of the various medical

faculties has been employed of late, for the

most part, in establishing departments of

bacteriology, pathology and experimental

physiology, and in enlarging various modes

of clinical experience. These have now in

all schools of the first class become flour-

ishing departments, demonstrating well

their importance. Thus other fields have

naturally been neglected in these new years

of the sciences of the bacteria. It seems

time now that the growing energy of the

medical schools should look around more

widely and realize, with practical benefit,

that if emotions cause at times disease

as well as the bacteria, so it is equally

important that the conditions of the

one should be taught the student as

well and as certainly as those of the

other. Not at once as a universal means

of progress will this enlarged and more

scientific mode of viewing every patient be

shown the student of the medical sciences,

but assuredly it will come, and in some

form not wholly unlike that which has here

been all too rudely sketched and for reasons

similar to those here pointed out. Such a

course by a psychologist of wide interests

and information among branches of learn-

ing of allied aims, a medical man if possi-

ble, would seem to be worthy at least of

trial in every medical school whose avowed

purpose it is to provide its graduates with

a knowledge of men as they are, and not
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alone to furnish them with the science of

one-sided and therefore false somatology.

George V. N. Dearborn.
Tufts College Medical School.

THE BOTANICAL WORK COMSIITTEE*

A Blue-book (205) of 247 pages has

been issued containing the report of the

committee on botanical work and collec-

tions at the British Museum and at Kew.

The Committee was appointed by the

Treasury on February 1, 1900, ' to consider

the present arrangements under which

botanical work is done and collections

maintained by the Trustees of the British

Museum, and
,,
under the First Commis-

sioner of Works at Kew respectively ; and

to report what changes (if any) in those

arrangements are necessary or desirable in

order to avoid duplication of work and col-

lections at the two institutions.' The chair-

man of the committee was Sir Michael

Foster, M.P., and the other members were

;{jord Avebury and Mr. F. D. Godman,
representing the Trustees of the British

Museum, Mr. S. E. Spring Eice, C.B., Mr.

H. A. D. Seymour, C.B., Professor I. B.

Balfour, Queen's botanist for Scotland,

Mr. F. Darwin, reader in botany in the

University of Cambridge, and Sir John

Kirk. Mr. B. D. Jackson, secretary of the

Linnean Society, was afterwards appointed

secretary to the committee. The report

opens by pointing out the essential differ-

ences between the Botanical Department of

the British Museum and the Eoyal Botanic

Gardens at Kew.
The former is a collection of such objects

as can be placed in a museum, and is not con-

cerned with the applications of botany

;

whereas the latter, besides constituting a

public garden, is an organization which
gives assistance to the government on ques-

tions involving botanic science in all parts

of the Empire. Both possess herbaria with

*From the London Times.

libraries attached ; and the two herbaria,

though each possessing some special fea-

tures, are to a very large extent duplicates

of one another. This duplication of speci-

mens entails, of course, a duplication not

only of housing room, but of scientific

work and of the scientific stafi"; and the

existence of this waste is a strong 'prima

facie argument against the maintenance of

the collections in their present form. The
report observes that the question of amalga-

mating the two collections has been con-

sidered by committees again and again, and

after considering the arguments urged on

both sides, the Committee, with the excep-

tion of Lord Avebury, pronounce in favor

of their union. Their report discusses at

length the possible methods of union, the

relative convenience of Kew and the British

Museum as sites, and the question of con-

stituting a special advisory board, on which

the Trustees of the British Museum should

be adequatel}^ represented, in the event of

the removal of the greater part of the British

Museum collections to Kew. The recom-

mendations on these points are summed
up as follows :

(1) That the whole of the botanic col-

lections at the British Museum now ad-

ministered by the Keeper of the Depart-

ment of Botany under the Trustees, with

the exception of the collections exhibited

to the public, be transferred to the Eoyal

Botanic Gardens, Kew, and placed in the

charge of the First Commissioner of his

Majesty's Works and Public Buildings

under conditions indicated below, adequate

accommodation being there provided for

them. (2) That a board, on which the

Trustees of the British Museum, the Royal

Society, and certain departments of his

Majesty's government should be directly

represented, be established in order to ad-

vise on all questions of a scientific nature

arising out of the administration of the

gardens, the powers and duties of the
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board, its relations to the First Commis-
sioner and to the Director, as well as the

position of the latter and the functions of

the gardens, being defined by Minute of

the Lords Commissioners of his Majesty's

Treasur3% (3) That the illustrative bo-

tanic collections now publicly exhibited at

the British Museum be maintained, and,

so far as it is possible and expedient, en-

larged and developed with the view of in-

creasing popular interest and imparting

popular instruction in the phenomena of

the vegetable world, and be placed under

the charge of an officer of adequate scien-

tific attainments, responsible to the Direct-

or of the Natural History Departments.

(4) That upon the transference of the bo-

tanic collections from the British Museum
to the Koyal Botanic Gardens such ar-

rangements be made both in respect to the

accommodation of the collections and the

staff administering them that they shall

fully serve the purposes which they have

hitherto served. (5) That the botanic col-

lections consisting of fossil plants, now in

the charge of the Keeper of the Department

of Geology in the British Museum, be

maintained for the present under the same
conditions as heretofore. We desire to

express our warm appreciation of the

valuable services which have been rendered

to us by the secretary, B. Daydon Jack-

son, Esq., secretary of Linnean Society.

Not only has he performed his duties as

secretary with great zeal and ability, but

also throughout the inquiry we have re-

peatedly derived great assistance from his

very intimate acquaintance with the bo-

tanic collections under our consideration,

as well as from his wide knowledge of

botanic science and literature.

This report is not signed by Lord Ave-

bury, who cannot concur in recommending
a removal of the British Museum herbarium

to Kew, for the following reasons :

It seems, no doubt, at first sight, an an-

omalous arrangement that there should be
two national herbaria

; first, on account of

the expense ; and, secondly, because bot-

anists in some cases have to consult two
collections instead of one. But the evi-

dence shows that the saving of annual ex-

pense through the suggested fusion would
be small, and that the initial outlay for

building, cabinets, etc., would be heavy.

The alleged inconvenience seems to me to

be exaggerated and affects only a few of

those engaged in systematic botany who
are thus obliged to consult two herbaria in-

stead of one : while, on the other hand, to

those engaged in other departments of bot-

any, the existence of the two herbaria is an

advantage. I deprecate the proposals con-

tained in the majority report for the follow-

ing reasons: (1) The British Museum
is the greatest museum in the world, and
is justly the pride of the nation. To dis-

member it, by depriving it of so inte-

gral a part as the Botanical Department,

would be destructive of its unique charac-

ter as a fully representative museum, and

specially of a natural history museum

;

would be vehemently opposed by many, if

not most, British botanists, and, as it seems

to me, would be a great injury to science.

(2) To London and country botanists the

British Museum is much more accessible

than Kew. (3) The plan proposed would

separate the fossil from the recent plants.

(4) It would involve the creation of a new
board. If, on the other hand, Kew Gardens

and the British Museum were brought into

closer relations, as recommended in the re-

port which I have signed in conjunction

with Mr. Seymour, several advantages

would result ; for instance, the ofiicers

of the Museum would have access to

the living plants ; while those of Kew
Gardens would have access to the British

Museum library and the collection of fossil

plants.

Lord Avebury and Mr. Seymour also ob-
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ject to the constituting of an advisory-

board. They say :

If we were starting de novo it seems ob-

vious that the whole of the national biolog-

ical collections in and near the metropolis

would be placed under one management.

The Trustees of the British Museum are

established by statute, and are partly se-

lected and partly ex-officio members, more

than one-third being high Ministers of

Sfcate. Those to whom the active duties of

management and superintendence are en-

trusted possess special knowledge in the

various subjects illustrated by the collec-

tions, and they appear to us to be more

fitted both b}^ their experience and

their position in the scientific and cultured

world to be the governing body of the

amalgamated botanic collections at Kew
than any other that can be built up in their

place. If those collections form part of the

British Museum, the Director at Kew
would become an ofiicer of the Trustees in

the same manner as is the Director of the

Museum at South Kensington. It is true

that in the report it is stated, ' Were Kew
placed under the Trustees of the British

Museum, unless their control were a merely

nominal one, a thing in itself most unde-

sirable, the demands of the Colonial, India

and Foreign Offices on the resources of Kew
would be subject to the control of the Trus-

tees, a situation fraught with difficulties

and dangers.' This assertion does not

appear to us convincing. No example is

quoted of these difiiculties, the dangers are

not indicated. It is far from clear why
one controlling authority is more likely to

produce them than a lay authority and a

scientific authority with an advisory board

interposed as a buffer between them. * * *

We feel that the introduction of a new
board such as is proposed is at least as

likely to produce friction and difficulties as

the present authorities, and will tend to

weaken responsibility, and on this account,

as well as because we do not attach much
reality to the ' difficulties and dangers

'

which would arise from the substitution of

the control of the Trustees of the British

Museum for the present control, we dissent

from the second recommendation of this

report.

THE FUNCTION OF THE STATE UNIVERSITY.

Wherever in this paper the word uni-

versity occurs, it means State university

;

wherever the word college is used, it means

a private or denominational institution.

Let me describe the function of the State

university as it appears to me.

I. It should be xvithin :

a. Non-partisan, but patriotic to the State and to

the Nation
;

b. Non-sectarian, but religious
;

c. Free as to tuition in all departments, academic

and professional
;

d. Every inch a university.

a. While the obligation named first binds

every institution of learning in our country,

it binds the State universities in a peculiar

degree. Their foundations are federal

land grants. The funds for their main-

tenance come from their respective com-

monwealths. In the highest and broadest

sense they should be nurseries of patriot-

ism, but they should shun partisan politics

as they shun death.

b. Non- sectarian, but religious.

The State universities have not yet real-

ized their opportunity for developing in

students a life that is religious and yet not

sectarian. Freedom from denominational-

ism is apt to be construed as license to

subordinate unduly religion in education.

No good reason appears why the universi-

ties should not each maintain one professor

at least to lecture upon sacred literature,

natural religion and practical morals, and

to serve as chaplain of the students. If,

unfortunately, the law or Constitution for-

bids such teaching at public expense, an

appeal should be made for an endowment
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by private benefactions. What a blessing

for a long time has Dr. Peabody been to

Harvard. Such a man ought to be at

every seat of higher learning.

Moreover, w^hy should not a large State

university maintain a department of theol-

ogy, without which it is not complete and

which does not belong necessarily to any

denomination. In Germany, in spite of

an established church, theology is non-

sectarian. Men of all creeds go there for

training. Why should not our American

State universities show that ethics, religion

and even theology of the highest and best

type may be divorced entirely from de-

nominationalism ?

c. Free as to tuition in all departments,

academic and professional.

This proposition ought to be established

by the mere statement that in every com-

monwealth the university is the head of

public instruction, which is free up to the

higher learning and ought to be free there

also. The reasoning that people have in-

dulged in as to free tuition is very curious.

In early times the doctrine was preached

that schools should be maintained at public

expense, but should be limited to the ele-

ments of learning—reading, writing, arith-

metic, geography and United States his-

tory. A little learning the public might

give the individual, but no more. After

strenuous opposition, this doctrine was

established in New England, in the Middle

States, in the West, and finally in the

South. Then came the second step for-

ward, in which in many places high-schools

were smuggled in. In Kansas City, for

example, the first high school, now one of

the best in America, was for years main-

tained rather surreptitiously. Later the

people throughout the union came to the

belief that a chance at secondary educa-

tion also, without charge for tuition, was

due from the commonwealth to every soul

on its soil ; but it was still argued gener-

ally that college or university training

should be paid for by the individual. Not
long ago, some Western States reached the

third stage of progressive belief that free

instruction should be given through the

college of liberal arts, but that profes-

sional training should be paid for. In the

process of evolution, however, the fourth

era is near at hand, in which it will be

recognized, I think, that the discrimina-

tion between academic and professional

instruction is wholly specious. If it be

granted that the State owes to every soul

on its soil a chance at free instruction

through the college of liberal arts, by

what legerdemain of logic can it be denied

in medicine or engineering? In these so-

called professional courses perhaps half the

studies are academic, and the other half are

applications of the academic. Is it reason-

able for the State to teach a man freely

physics, chemistry, mechanics, drawing and

mathematics, but refuse to teach him freely

their applications to engineering ? Should

one learn at public expense, such academic

subjects as physics, chemistry, neurology,

embryology, anatomy, histology, physiol-

ogy, physiological chemistry and bacte-

riology, but learn at personal expense their

applications to medicine ? All such reason-

ing is to my mind artificial. It is said

that law, medicine and engineering are

gainful pursuits, and, therefore, the bene-

ficiaries should pay for training in them.

The argument is not worth refuting, but, if

it were, it might be pointed out that bache-

lor of arts is a gainful degree. Moreover,

academic graduates are not more useful

to the people than are lawyers, physicians,

pharmacists, dentists, engineers, etc., of

superior quality. As soon as you admit

that the commonwealth must furnish its

people free instruction in any degree you

are compelled to admit that it must fur-

nish free instruction in every degree and in

every useful form. But the same argu-
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ment, it is said, might be advanced for

free clothing or board or books. To my
mind this does not follow at all, but if any

man will demonstrate that they should be

furnished in any stage of education, it

would be easy to prove that they should be

furnished in every stage thereof and in

every useful form.

It is questionable whether, in view of the

superb training at Harvard, Massachusetts

is bound to found a free university, but in

my opinion she is bound to give her citizens

that desire it and are prepared to receive it

free instruction in some accessible uni-

versity of high rank. Whether free tuition

should be extended by one State to citizens

of another is a question that I will not now
discuss. Those who, like the writer, exalt

the Nation above the State will favor it.

In closing this division of my subject let

me say with emphasis that free tuition in

any department without high standards of

admission and of graduation is akin to

crime.

d. Every inch a university.

There is danger that through eagerness

to take in new territory, to swell enroll-

ments, and to provide instruction for special

classes, some of our universities may forget

that to deserve richly their titles is the

highest obligation they owe to the people.

Policies of expansion and adaptation are

sometimes commendable and occasionally

are forced upon us by circumstances, but

they take money and subtract from the

energy due to higher teaching. Never

should they be allowed for a moment to ob-

scure the main purpose, which is to be from

circumference to center a great university.

Particularly objectionable is the tendency

too often exhibited to swell enrollments by

adding professional schools in the nearest

metropolis. These morganatic unions rarely

bear good fruit. A university is much
more than a college or an aggregation of

them. Its great work is graduate and pro-

fessional studies based upon an academic

degree. To attain this end is far harder

when the work is not concentrated on one

campus.

II. The university without should care

for the State and should serve as a buttress

to a National University.

It has been preached strenuously that

the State should care for its university but

scarcely has the idea been broached that

the university should care for the State.

It is possible to do this in a variety of ways,

in material, in social, in political and in

spiritual things. The possibilities in spir-

itual things have been discussed in the

second paragraph of this paper. What can

a great seat of learning do for the public

good in other directions ?

a. Through the College of Agriculture, or

in conjunction with it and other public

agencies, it should look after the material

welfare of the people.

The loftiest learning should not scorn to

help men in their material interests. If in

its laboratories a dietary can be discovered

whereby the fattening of swine is made
cheaper to swineherds, the university

should promulgate that dietary. The Bab-

cock Milk Test, discovered at the University

of Wisconsin, has been a blessing to dairy-

men in all the world, and almost as bene-

ficial to another class of husbandmen has

been the discovery in the University of

Missouri of a method of inoculating cattle

against Texas fever, whereby the mortality

in blooded animals carried south has been

reduced from ninety to less than eight per

cent. Our colleges of agriculture have

devised better dietaries for domestic ani-

mals than the wit of medicine has yet in-

vented for growing children.

Expeditions have been sent out by our

universities to measure accurately remote

water power and to survey routes for trans-

mitting it electrically to railway stations
;

to measure beds of coal and test their ther-
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modynamic values ; to measure beds of

cement and quarries of stone and try their

quality ; to collect flora, fauna, rocks and

minerals ; and for other useful purposes.

The results, carefully tabulated, have been

widely distributed. Diseases of animals

and plants have been held firmly in check.

What has been done shows what may be

done for things material by the scientific

skill of universities. But what has been

accomplished has been mainly along the

paths prescribed by the United States, in

the Hatch Act, establishing Agricultural

Experiment Stations. Except under fed-

eral leadership, our universities have not

done very much, I fear, for the material

welfare of the people, when one considers

the immense possibilities.

6. In collaboration with State boards, bu-

reaus and commissions, the university

should look after social and economic con-

ditions.

How many States can point with pride to

their penal institutions—their jails, peni-

tentiaries, reformatories, almshouses, tene-

ment houses and asylums? Yet the uni-

versity of each commonwealth perhaps

maintains a chair of sociology. On the

campus are students from every county.

In their summer vacations they could visit

every reformatory and eleemosynary insti-

tution, reporting accurately its condition.

A judicious publication of the results, with

a statement of fundamental principles,

would lead often to radical reforms in the

treatment of the criminal and defective

classes.

No State is without municipal problems

and few can boast of a rational system of

taxation. Why should not the department

of economics take up these subjects? If

the professors understand what scientific

taxation is, why can they not apply it

wisely to prevailing conditions ? The wisest

teaching of political economy in municipal

problems should be spread broadcast. The

Federal Government maintains in every

commonwealth an Experiment Station to

find out what is wise in agriculture and to

disseminate among the people the knowl-

edge gathered. The departments of so-

ciology and political economy ought to be

experiment stations after their kind in the

full meaning of the Federal Government,
and the university should not begrudge the

cost of publishing and distributing among
the people w^hatever information may be

necessary to enable them to adjust wisely

their systems of taxation, to solve municipal

problems, and to improve the condition of

their penal institutions, reformatories, asy-

lums, almshouses, tenement houses, etc.

It is the function of a university to investi-

gate, to teach and to publish.

A painstaking study of the State laws, in

the light of the broadest learning and in

comparison with other codes, if embodied

in timely publications and spread broad-

cast, would not be without good results

anywhere. The achievements of David

Dudley Field in this direction are well

known.

The early history and archeology of

every State is an inviting field for investi-

gation, while the editing of early local

writers of the better sort might well employ

some of the literary skill of the faculty. A
spicelegium in some cases it might be, but in

every case it would be valuable.

The departments of chemistrj'^, sanitary

engineering and medicine find a wide field

of usefulness in things pertaining to public

health : pure foods and drugs, pure water,

good sewers, the ventilation of buildings

and so on. In this broad direction it is

possible by scientific work and by helpful

publications to diminish sensibly the rate

of sickness and of death.

e. In cooperation with boards of edu-

cation and the State Superintendent the

university should build up the schools

below it.
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The writer has talked on this subject so

often that he feels inclined now to dismiss

it hastily. Elementary schools cannot be

brojight to efficiencj'', unless there be high-

schools to lead them, and high-schools

cannot become ideal without the help of a

university. The whole system of public

education from the kindergarten to the

graduate department, and through it,

should be strongly knit together. This

principle is accepted universally, the chief

discussion being about instrumentalities.

My own experience causes me to place high

value upon examiners of schools appointed

by the university. The examiner should

be an instructor or assistant professor of

pedagogy, and should lecture sometimes on

the campus. In large States it might prove

convenient to have an examiner for town

high-schools, another for rural schools, and

a third for elementary schools. The exami-

ners should all be extension teachers oi"

practical pedagogy. Their function is not

so much to examine as to build up. If the

university will pay for the cost of this ser-

vice, the money will come back two-fold.

As an example of what may be done by an

institution for the schools below it, let me
point to the University of the State of New
York. Few universities could engage in

all its manifold work, but according to our

means we should adopt its best methods.

Traveling libraries and galleries and ex-

tension lecturers as well as examiners of

schools are educationally important means
of grace.

Moreover, the university is not without

obligation to the private and denominational

colleges which, chartered by the State and
protected by its laws, teach a large per-

centage of the educable j^outh. It is a

blunder of the first magnitude to assume
towards these colleges an attitude of hos-

tility. One of the best things that we have

tried in Missouri is the College Union, con-

sisting of the University, and of every other

respectable institution of higher learning.

At the meetings, held at each institution in

succession, we discuss common problems,

talk of common troubles, and help one an-

other to the common end—the uplifting of

the people. In spite of provoking oppo-

sition occasionally from the churches, any

university should be held largely responsible

if bad feeling continues between the de-

nominational colleges and itself. Stepping

grandly over small animosities, it should

remember that, while oflficially it is the

head of public instruction alone, in a

broader sense it should be the loving help-

ful head of all sound education in the com-

monwealth.

The State university should serve as a

buttress to a National University.

Education will not be complete in these

United States until we have at Washing-

ton a national university with State insti-

tutions as its buttresses. Some day our

education will conform to our system of

government. I for one would not be will-

ing to see institutions of any class enjoying

privileges in the national university that

are denied to other institutions of equal or

superior grade, but close affiliation between

the State and nation seems inevitable in

education also.

In conclusion let me answer some pos-

sible objections to the positions taken in

this paper as to the outward obligations.

Should the university invade the prov-

inces of the boards, bureaus, and commis-

sions—the Geological Survey, the Natural

History Survey, the Health officers, the Tax
Commission, the Superintendent of Public

Instruction, and the College of Agriculture

and the School of Mines, if, unfortunately,

these stand on separate foundations ? If

the interests of the State are adequately

served by others, the university might let

well enough alone. Under no condition

should it officiously invade the territory of

any officer or organization appointed by
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the State. But ninety- nine per cent, of

the difficulty will disappear if only the

university will do the work admirably and
let others take the credit. If the purpose

be to promote public welfare why should

one care who gets the praise ? In every

instance, hitherto, in the writer's experi-

ence, the scientific, philanthropic and sta-

tistical departments of the State and the

nation have been eager for cooperation,

wherever the university has demonstrated

ability to do work superbly, and in most

cases they have supplied the money. Be-

sides, it is one thing to appoint commis-

sions and quite another to induce them to

fulfill strenuously the purposes for which

they were appointed. Many a yawning

gap of deficiency in public officials may be

quietly bridged by the patriotism and skill

of the university, which should be the eye

of the people, searching in every direction

for opportunities to serve their welfare.

Will not the discussion of social and civil

questions embroil the university in partisan

politics ? The most important problems of

sociology and politics are not often em-

bodied in State platforms, which usually

consist of the national structure with a few

more planks lauding one party and vilify-

ing the other.

Do you ask where the money for all this

is to come from? False to the core is the

idea that the resources of a university are

solely for instruction on its campus. The
administration has no right to wait always

on needed investigations for special ap-

propriations from the Legislature. It should

rather assume that in part the income must

be consecrated, as need arises, to promoting

the public good wherever it can be reached

by scientific skill. Ultimately no use of

money will pay better, even as an invest-

ment of capital. At last, we are not re-

quired to do more than our resources per-

mit. It is the spirit that maketh alive.

The important thing is for the university to

construe its functions liberally and to

choose intelligently what can be done now
and what should be postponed. Time as

well as money is necessary for perfect per-

formance of its whole function.

In conclusion, let me say that the State

University, founded by the Federal Gov-

ernment and supported by a mill tax upon

the property of a great commonwealth, with

broad outlook and intense devotion to the

welfare of the people, can be made the best

institution yet devised by the wit of man
for the promotion of human progress. Uni-

versity mottoes are sometimes inspiring,

but the one that appeals to the writer most

is from Cicero, De Legibus— ' Salus Populi

Suprema Lex.' The welfare (salus), con-

strued broadly, is coextensive with public

interests, which, beginning in the soil of

earth and rising through human society,

mount upwards finally to the Kingdom of

Heaven.
E. H. Jesse.

SCIENTIFIC BOOKS.

Le systeme metrique des poids et mesures. Par

G. BiGOURDAN. Paris, Gauthier-Villars.

1901.

A hundred years have passed since the in-

auguration of one of the most important re-

forms yet undertaken by civilized man, con-

sidered as to its far-reaching effects upon social,

economic and scientific interests and conditions.

Although the establishment of a universal and

uniform system of weights and measures among

all enlightened nations is not yet an accom-

plished fact, that most desh-able end is so nearly

reached tliat no reasonable person can for a

moment entertain a doubt as to the final result.

Only two great nations, constituting the English-

speaking people of the world, still hold out

against the irresistible movement in favor of

uniformity of standards and they are both

wavering very decidedly, preparatory to the

inevitable yielding which the most thoughtful

of their people are endeavoring to hasten.

During the last decade in both England and

America popular interest in the subject of
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metrological reform has been unprecedentedly

great and there is a general conviction that

abandonment of the antiquated, inconvenient

and unscientific systems of measure now in use

must soon become an absolute necessity.

Under these conditions the excellent treatise

of M. Bigourdan is a most timely and welcome

contribution to available literature relating to

the history of the origin and the gradual prop-

agation of the metric system of weights and
measures. In its preparation the author has had
the advantage of convenient reference to orig-

inal papers, state, scientific and personal, and in

his resume of the very important operations of

the last quarter of a century, as embodied in the

work of the International Bureau of Weights
and Measures, he has been able to avail himself

of the thorough knowledge of Messrs. Benoit

and Guillaume, the two distinguished experts

of that bureau.

The book begins with a brief discussion of

the chaotic state of all matters relating to

standards of measure during a few centuries

preceding the coming of the metric system, in

which little is said of anything outside of

France. At a very early period in the history

of metrologj' attempts were made to establish

natural standards—that is, to refer ordinary

standards of measure to something in nature

fixed and unchangeable. It was not until 1670,

however, that a really rational and scientific

scheme was proposed by Gabriel Mouton, vicar

of the Church of St. Paul in Lyons.

A few years earlier than this it had been pro-

posed to refer the standard of length to the

pendulum making a single vibration in one

second or in some fraction of a second. Per-

haps this suggestion came first from Sir Chris-

topher Wrenn, and it was made about 1670-73

by Picard and by Huyghens. Mouton' s system

was in principle the metric system of to-day
;

he proposed to refer the standard of length to

an arc of the terrestrial meridian ; his multi-

ples and submultiples of the unit were decimal,

and he also proposed for convenience of repro-

duction a reference to the seconds pendulum.

It is interesting to note that when Picard pro-

posed the seconds pendulum as a standard of

length in 1671, he expressed a suspicion that

such a pencjulum must be somewhat shorter

near the equator than near the pole, although

it was only in that same year that Eicher went
to South America to make a series of astro-

nomical observations, during which this fact

was actually proved.

During the next hundred years many sugges-

tions looking to a reformation of standards were

made in France and many projects drawn up to

bring about a unification of weights and meas-

ures throughout the nation, but it was not until

one was presented by Talleyrand, about 1789,

that the real movement set in. In this project

he advocates the use of the pendulum as a

standard of length, and with evident apprecia-

tion of the importance of the matter with which
he is dealing, he suggests a reference of the

subject to a joint international commission, to be

composed of an equal number of members of

the French Academy of Sciences and of Fellows

of the Royal Society of London. At about the

same time an active agitation in favor of metro-

logical reform began in England and also in the

United States, its chief exponent in our own
country being Thomas Jefferson. Unhappily

neither of these movements came to much, for

reasons that cannot here be gone into. The
history of the creation of the metric system and

its adoption by the French Government, which

followed within a few years after Talleyrand's

project was submitted, is pretty well known to

those interested in this phase of the subject, and
the details of it constitute the larger part of the

volume under review.

The whole subject was in the beginning re-

ferred to a Commission which, with those that

were subsequently appointed, fortunately in-

cluded such men as Laplace, Lagrange, Borda,

Mong6, Condorcet, Lavoisier, Delambre, Coul-

omb, Cassini and others, constituting a most

brilliant array of Frenchmen most eminent in

science.

Consideration was given to three ' natural

'

standards to which the unit of length might be

referred : The length of a pendulum beating

seconds, the quarter of the terrestrial equator

and the quarter of the terrestrial meridian.

The pendulum was rejected, principally because

its use involved the elements time and force,

both foreign to length; the equator was rejected

because of the difficulty of measuring it, climatic



July 26, 1901.] SCIENCE. 145

and other conditions rendering it relatively

somewhat inaccessible; and the quarter of a ter-

restrial meridian was finally adopted. It is

pleasing to note that throughout the discussion

which led to this result, the influential mem-
bers of the Commission, as well as many others

not members, stood out against the use of

any unit of length or mass already iu use in

France, as it was recognized that such use

would be an obstacle to the introduction of the

system among the people of other nations. An
interesting episode of the initiative of the arc

measurement was a controversy over the use of

a sector in the determination of latitude or the

newly invented repeating circle of Borda.

Indeed it seems not unlikely that ' a desire to

make the reputation of the circle of Borda ' had

some influence in the choice of the new stand-

ard as against the seconds pendulum. De-

lambre proposed to Borda to employ both sector

and circle, but the latter dryly intimated that

it was desired to ascertain if the sectors were

good, and the matter was not pressed.

When the Commission was received by the

King, Louis XVI., after its recommendations

had been approved and before the formal be-

ginning of its operations, his majesty, speaking

to each one in turn of the special duties that

had been assigned to him, asked Cassini (the

fourth eminent astronomer bearing that name),

to whom had been assigned the triangulation

and measurement of latitudes, how it was that

he was going to remeasure an arc of the

meridian that his father and grandfather had

already done before him. Did he hope to do

better- than they? To which Cassini replied

that he would not so flatter himself, if he had

not a great advantage over them in the fact

that while the instruments which they used in

measuring angles gave results correct to within

fifteen seconds, that invented by Borda would

enable him to reach a precision of one second.

M. Bigourdan's volume contains much de-

tailed information relating to the work of the

Commissions, with many interesting and impor-

tant citations from original documents. The
fundamental legislation by which the system

was founded is fully discussed, the opposition

to it is fairly presented, and the subsequent

legislation and discussion leading to its final

adoption by the nation as a whole receive sat-

isfactory treatment. There is a chapter on the

propagation of the system among foreign

nations which leads up to the appointment of

an international metric commission about 1870,

and to the establishment of the International

Bureau of Weights and Measures about 1875.

The splendid work of the latter during the

twenty-five years of its activity is treated in

soEpe detail and forms a fitting close to a most
useful and interesting contribution to the his-

tory of metrology.
T. C. Mendenhall.

p,

A Treatise on Electromagnetic Phenomena and on r-

the Compass and its Deviations Aboard Ship,

Mathematical, Theoretical and Practical. By
Commander T. A. Lyons, U. S. Navy. John

Wiley & Sons.

The first volume of this treatise, the only one

yet published, deals with electromagnetic phe-

nomena, or radiation in all its protean forms.

If the reader wants information about sun-spots

or aurorse, about Crookes's fourth state of mat-

ter or Bjerknes's imitations of magnetic fields

by pulsating discs, about the work of Hertz or

the genesis and action of Rontgen rays, he will

find it in this introductory volume. However
many and however diverse the subjects dis-

cussed, they are all treated from the point of

view of the wave-theory. Commander Lyons

seems to hold a brief for the ether whose exis-

tence he seeks to remove from the condition of

a working hypothesis and whose properties he

tries very hard to define. This is indeed a dif-

ficult task ; for he tells us, on page 9, that " the

mathematician attributes to the ether properties

necessary to the formation of equations express-

ing its energy ; the physicist ascribes to it

qualities essential to the explanation of facts :

the electrician meets conditions that require

further hypotheses ; still others do not accept

fully any one of these conceptions ; and some

even reject the ether altogether."

So conscious is the author of the paramount

importance in physics and philosophical specu-

lation of the medium which fills intermolecular

as well as interstellar space, that he dwells with

great insistence upon the experimental evidence

which there is for its existence. He is so eager
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to beget in the mind of the reader the strong

etheric conviction of his own, that he does not

hesitate to recall and repeat where such repe-

tition seems to him necessary. It must be

admitted that he has made out a very com-

mendable case for the medium as well as for its

magnetic, electric and luminous properties.

The book reads easily. The style is not

severely didactic ; it is clear, sometimes diffuse

and occasionally rhetorical. Here and there

we meet similes and metaphors that occasion

surprise, partly by their unexpectedness and

partly by their novelty or boldness. Thus we

are told that when electromagnetic waves reach

the more tenuous strata of our atmosphere,

they illumine them, and as a consequence " we

have those brilliant auroras that cap the mag-

netic poles like huge candle-extinguishers" (!)

(p. 20). Again, "magnetic storms have over-

spread the continents of Europe and America ,

at the same time, when every needle was

affected as with a kind of frenzy —oscillating

together, as if some gigantic Briareus reached

out his hundred arms, and with a finger on

every one moved them regularly or wildly as

the mood was upon him " (p. 6). On page 41

we find ' a mote of ether ' and on page 62 we
are confronted with ' a jungle of electromag-

netic manifestations.'

The following passage, which occurs on page

197, is quite Tyndallian :

From ships of war cruising in every sea ; from

merchant vessels plying between the ports of the

world ; from observatories equipped with delicate

instruments in various countries ; from expeditions

afloat and ashore specially fitted out for the purpose
;

and from numerous other private and public sources

of many kinds—have been gathered, during long

years, a multitude of observations of the magnetic

elements ; collated, classified and stripped of all dis-

cernible errors, they afford, when plotted on charts of

the globe, an excellent insight into its magnetic con-

dition .

We can hardly, however, bring ourselves to

define the dyne as ' the unit of measure of

magnetic intensity ' (page 434), for we have

hitherto accepted it as the unit of force. On
the same page we read that '

' the weight of a

body is the product of its mass by the force of

gravity ; the mass is everywhere a constant but

hazy (!) factor, while gravity varies slightly

from place to place, but is always accurately

known. This being understood, the weight of

a body will be spoken of as representing it."

Adopting a word from this sentence, we cannot

but qualify the above statement as somewhat
' hazy.' What we do know, and know clearly,

is that the weight of a lump of matter depends

conjointly on its mass and on the intensity of

gravity, so that we can write

w = "^^mg.

By a suitable choice of units, we can make
7i, = 1, and then we have

w= m,g.

After stating that the mass of a body is con-

stant, the writer might have said, in so many
words, that its weight depends upon its position

with respect to the center of the earth, and

thence concluded that the important property

of a body, both scientifically and commercially,

is not its weight but its mass.

Ampere's theory of magnets is found on page

490 to be ' more rational than the theory of

magnetized particles.' We should like to

believe it, and consequently regret that the

author did not give a few reasons in support of

this opinion. The origin of the Amperian cur-

rents is no better known than that of the mag-

netization of the molecules in Weber's molecu-

lar theory, while the maintenance of the cur-

rents implies the further difficulty of a resist-

anceless circuit.

The author is very chary in the use which

he makes of proper names. Doppler^ it is

true, gets credit on page 320 for his ' principle,'

and Lissajous on page 52 for his ' figures.' Why
not Lenz for his ' law ' (page 410) and Zeeman

for his ' effect ' (page 503) ? Peter the Pilgrim

(Peregrinus) is mentioned cum laude, but

Gilbert is passed sub silentio ! Yet it was

Gilbert, the philosopher of Colchester, who
first explained the behavior of the compass

and the dipping needle by his grand discovery

that the earth itself is a huge magnet: Magnus

magnes ipse est globus terrestris are his words.

Surely Commander Lyons has read De Magnete

either in the original Latin or in Mr. Mottelay's

translation ; so that his neglect of Gilbert's

transcendent merits is hard to explain.

The magnetical discoveries of Columbus are
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clearly stated on page 206, where is ascribed,

to him the first explicit record of a change in

the variation (declination). "While Columbus,"

writes the author, "may not hence be said to

have discovered the variation, he must be

credited with having been the first to make it

known, as well as the first to discover a line of

no-variation." The author might have added

that this agonic line lay a little to the west of

the island of Fayal, one of the Azores ; and

he might also have informed the reader that

the variation of the compass was not generally

accepted as a fact until the middle of the six-

teenth century—Gilbert's time—being supposed

to be due to the mechanical defects of the com-

pass itself.

The explanation of the earth-couple acting

on the compass needle, given on page 383, is

rather involved. The matter would be greatly

simplified by discussing the usual expression,

viz., Hml sin ^ deduced from a diagram on page

295. We notice that the author here resolves

H at right angles to the length of the magnet,

still the force acting at each end of the needle

parallel to the magnetic meridian is not H but

Hm ; and the arm of the couple is I sin 6 so that

the twisting moment is Hml sin 0.

It is necessary, when studying the distribu-

tion of free magnetism in a bar magnet, by the

method given on page 181, to point out that the

bar must be so placed that the axis of the com-

pass-needle when at rest will lie in the magnetic

meridian, with its north-seeking pole pointing

magnetic north.

We are told on page 152 that a small magne-

tized bar will place itself equatorially when sus-

pended between the poles of a horse-shoe mag-

net of nearly equal strength. This surely is a

lapsus calami, for the bar will set, not equatori-

ally, but axially.

A very important feature of this treatise is to

be found in the diagrams and illustrations dis-

tributed throughout every one of its twelve

chapters. Many of them are original, and are

excellent efforts at representing graphically

some difficult points in what we may term the

physics of the ether. Teachers and students

alike will find them very useful.

The author's object in the first part of his

treatise is to give such information about the

principal phenomena of magnetism and corre-

lated subjects as will prepare the way for an

intelligent grasp of the matter to be discussed

in the second volume
; and in this he has w'ell

succeeded. The work is full of up-to-date in-

formation set forth in a clear and frequently im-

pressive manner. It makes one eager for the

appearance of the concluding volume, which
will treat of such practical matters as the com-

pass, the ship considered as a magnet, swinging

the ship, compensation of the deviations and
the mathematical theory of these deviations.

Part I. extends to 556 pages and contains

368 figures, the whole put forth in the pub-

lisher's well-known excellent style.

M. F. O'Eeilly.

Animal Life : a First Book of Zoology. By David -^

Starr Jordan and Vernon L. Kellogg.
New York, D. Appleton & Co. 12mo. Pp.

329 ;
frontispiece and 180 plates and figures

in the text. Cloth, $1.20.

This handy, beautifully printed and illus-

trated book is a distinct attempt to introduce

to the reader the subject of zoology from the

standpoint of the life of the animal rather than

from the purely systematic or comparative

anatomy side. It is a book to read and enjoj''

in the fields and woods or at home rather than

a manual to study in the laboratory. Its scope

is w^ell stated in the general headings of its

sixteen chapters : (I.) The Life of the Simplest

Animals
;

(II.) The Life of the Slightly Com-
plex Animals

;
(III.) The Multiplication of

Animals and Sex
;
(IV.) Function and Struc-

ture
;
(V.) The Life Cycle

;
(VL) The Primary

Conditions of Animal Life
;
(VII.) The Crowd

of Animals and the Struggle for Existence

;

(VIII.) Adaptations
;
(IX.) Animal Communi-

ties and Social Life
;
(X.) Commensalism and

Symbiosis
;
(XL) Parasitism and Degeneration

;

(XII.) Protective Resemblances and Mimicry
;

(XIII.) The Special Senses
;

(XIV.) Instinct

and Reason
;

(XV.) Homes and Domestic

Habits; (XVI.) Geographical Distribution of

Animals. Following the text proper are a

table of the systematic position of the animals

mentioned, a glossary and finally an excellent

index.

In the subject matter of the volume one can-
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not help feeling the advantage of a combined

authorship, the senior author being primarily a

student of vertebrate, and the junior author of

invertebrate, life. This has insured a fairly

balanced discussion of the phases of animal

life in the two great divisions.

While, as stated above, this book is upon the

life of the animal world rather than upon the

anatomy, it is to be remarked that wherever

the life processes are illuminated by the struc-

ture or development, these are freely introduced

according to the guiding principle laid down

by the authors: "Function and structure are

always associated in nature and should always

be associated in our study of nature."

It is gratifying to read such a book as this

from cover to cover and find it free from va-

gai'ies. The authors, from personal knowledge

and from the rich stores of the knowledge of

others, have selected with great skill the facts

illustrating each chapter, and have impressed

these facts by excellent pictures, many of

which are of their own production. In the

discussion of the various topics, beyond the

mere statement of facts, one constantly feels

the certain hand of a master, a hand trained

by personal knowledge and reflection and not

dependent on the opinion of others. The

book is very free from infelicities of expression

and also from what seem to the reviewer doubt-

ful statements. If two of the few observed

might be mentioned, it is with the hope that

future editions will modify the statements con-

cerning the plate ofembryos taken from Haeckel

(p. 86), and also the statement on p. 107, that

bones are not really living, etc. Taken in their

setting these and a few other doubtful state-

ments are true in spirit, but not quite in the

letter. They can easily be made to conform

with the vast majority of illustrations and be

true both in spirit and in letter.

As a conclusion of this review a quotation

from the chapter on geographical distribution

will give an idea of the spirit and method of

the authors :

"In California numerous anomalies [in dis-

tribution] have been noted, as the occurrence

of Tahoe trout in Feather River, and in the

Blue Lakes of Amador, which are on the other

side of the main crest of the Sierra Nevada

from Lake Tahoe, and the occurrence of the

Whitney golden trout in Lone Pine Creek. In

each case naturalists have found the man who
actually carried the species across the divide.

If this matter had been investigated a gener-

ation later, these cases would have been unex-

plainable anomalies in geographical distribu-

tion. Real causes are almost always simple

when they are once known" (p. 288).

S. H. G.

GENERAL.

M. Octave Doin, Paris, has begun the publi-

cation of an elaborate ' Bibliotheque interna-

tionale de psychologic experimentale.' The

subject-matter of psychology has been divided

among fifty volumes, each of which is being

prepared by a different author. France is,

of course, fully represented, though the ab-

sence of certain names might be unexpected

to those unacquainted with the personal con-

ditions. Italy and Russia are well represented

and there is one volume from England, ' Meta-

physics,' by Mr. G. F. Stout, of Oxford; and

two from America, ' Judgment and Knowledge,'

by Professor J. Mark Baldwin, of Princeton

University,' and 'Movement,' by Dr. R. S.

Woodworth, of University and Bellevue Hos-

pital Medical College. It is somewhat curious

that the name of no German should ap-

pear on the list. The volumes, which will be

on the average 300 to 400 pages in length, will

be sold at the uniform price of 4 fr. Together

they win form one of the most important ency-

clopedias that has been published in any sci-

ence.

The Syndics of the Cambridge University

Press have undertaken the publication of the

first part of the ' Index Animalium ' to the

preparation of which Mr. C. Davies Sherborn

has devoted so many years. The object of the

Index is to provide zoologists with a complete

list of all generic and specific names given by

authors to animals both recent and fossil since

January 1, 1758, the date of the 10th edition

of Linnseus' ' Systema Naturse. ' With each

name will be given an exact date and a refer-

ence intelligible to the layman as well as to the

specialist. The British Association appointed

a special committee to watch over the incep-
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tion and progress of the work, the preparation

of which was undertaken in 1890. Financial

support has been given by the British Associ-

ation, the Royal Society and the Zoological

Society, while the authorities of the British

Museum have afforded continual assistance.

The work will be to the student of animal life

what the ' Index Kewensis ' is to the botanist,

and indeed far more, as the last-named work
refers only to Phanerogams, whereas the ' In-

dex Animalium ' will include all groups of

animals and both recent and fossil forms. The
portion of the work already completed and in

the press covers the period from 1758-1800 and

consists of 61,600 entries.

The Society of German Engineers, in Berlin,

has undertaken the preparation of an interna-

tional technical dictionary to be published in

English, French and German.

SCIENTIFIC JOURNALS AND ARTICLES.

The Journal of the Boston Society of Medical

Sciences completes its fifth volume with the

double number for May 23 and June 4, the

index to the volume being issued with this

number. From a small 16mo the Journal has

grown to a volume of over 500 pages, although

it shows at the same time the modern tendency

towards specialization by containing more bac-

teriological and pathological papers than for-

merly. There is, however, much of general

interest as well as important contributions to

our knowledge of anatomy and physiology.

The Plant World for June contains ' Botaniz-

ing in Bei-muda,' by'^Marshall A. Howe ;
' Sug-

gestions for the Study of the Hawthorns,' by
W. W. Ashe, which notes that in place of ten

species formerly recognized we know that at

least 120 species occur on the Atlantic coast
;

'Cuban Uses of the Royal Palm,' by William

Palmer, and ' Botanizing in and around a

Lake,' by E. L. Morris, besides briefer articles,

notes and reviews. The supplement devoted

to 'The Families of Flowering Plants,' bj^ C.

L. Pollard,' treats of the Mimosacete, Cresalpini-

acefe, and the Papilionacese. The number is

well illustrated.

SOCIETIES AND ACADE3IIES.

ONONDAGA ACADEMY OF SCIENCE.

At the June meeting Mr. Chas. G. Rogers

presented a series of observations made during

March, April and May, on the dates of arrival

of birds on their spring migration, the blue-bird

being first seen on March 15, and the robin ap-

pearing three daj'^s later.

Mr. Geo. D. Lynch read a paper on ' Hawks,'
in which he described the food, and the nesting

and defensive habits of Cooper's hawk, the

sparrow hawk and the red-shouldered hawk,
illustrating his remarks Avith specimens of skins

and eggs of each of the three species.

Principal John D. Wilson read a paper em-

bracing his observations on a family of blue-

birds. He constructed a box in the shape of a

prism about six inches square and fifteen inches

deep, two opposite sides stopping about two
inches short of the top, thus forming two en-

trances, protected from rain by a projecting

roof, A narrow shelf was placed just beneath

each entrance. Sparrows seemed unable to

utilize the box for nesting purposes and so left

it alone. They gathered about, however, when
the young birds began to appear at the entrances,

but were soon driven away by the parent birds.

After the young were hatched they seemed to

be fed solely by the mother, who invariably

entered and left the nest by the opening on the

south side. The male entered either opening

indifferently, never brought food, and usually

brought out excreta from the nest. Mr, Lynch

spoke of similar observations on a robin's nest.

The young birds were fed entirely on cater-

pillars, while the parent birds ate freely of

cherries, monopolizing one tree, and even brush-

ing their wings against the head of any person

attempting to climb the tree.

Mr. Horace W. Britcher spoke briefly of the

habits of some of the forms of life inhabiting a

small springtime pond in which a form of the

fairy shrimp {Branchippus gelUdus Hay '?) occurs.

The pond is usually dry from July to November.

Larval Branchippus appear in February, and

eggs are deposited during late April and early

May, the water becoming so warm hy the middle

of May that the Branchippus are rapidly killed,

A vear ago eggs were collected and an attempt
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made during the summer, and again during the

winter, to hatch them in aquaria, but without

success.

H. W. Britcher,

Secretary.

DISCUSSION AND COEBESPONDENCE.

THE LARYNX AS AN INSTRUMENT OF MUSIC.

It is with considerable hesitation that I ven-

ture to enter into a discussion that has arisen

in this Journal under the above title. It is so

likely to become a discussion of terms that may
be defined by different writers in different ways

that it is, perhaps, a question whether a pro-

longed discussion of the subject is desirable.
'

In spite of this fact, however, I take the liberty

of expressing an opinion to which I have been

brought by the past several years of observations

upon the larynx. Of course, we may call

that part of the larynx which vibrates a ' cush-

ion,' a 'reed,' a 'membranous reed,' a ' cord,'

a ' membranous cord ' or other names, and still

find much justification in each case. It seems

to me that if we wish to discuss the question as

to the class of instruments to which this be-

longs, we must judge it by two series of facts :

first, what elements control the pitch of the

fundamental tone produced; second, what is

the quality of the tone produced. If we ex-

amine the larynx with these points in view, we
find, in the first place, that the pitch of the

tone produced is controlled by three mechan-

isms : first, one for increasing tension ; second,

one for decreasing the length ; third, one for

lightening the weight of the vibrating part.

These three factors are those used for controlling

the pitch of a string. If we examine the quality

of the tone produced we find that the funda-

mental and over-tones form a series whose rates

of vibration are to each other in the oi'der of

the natural numbers, 1, 2, 3, 4 ; etc., this quality

of tone is the quality produced by a string and,

not the quality produced by a reed or mem-
brane, in both of which the quality is much
more complex and contains many intermediate

over-tones. It seems to me, in view of these

considerations, that we refer to this vibrating

part as a ' cord ' quite i:)roperly. It will be ad-

mitted, undoubtedly, by all that the tilting of

the cricoid cartilage on the thyroid cartilage in-

creases the tension on the vocal cords, and in

so doing raises and tends to control their pitch.

The arytenoid cartilages when brought together

bring out the edges of the vocal cord from the

side of the tube, and by their rotation may de-

crease the free length of the vocal cords, as is

clearly shown by photographs that have been

taken of the larynx when producing tones of

different pitches. In Fig. 1 we have a section

x

Fig. 1.

through the vocal cord and its immediate sur-

roundings. It is shown in the relaxed position

against the wall of the tube. The dotted line

between a..-g.--f shows, approximately, the

position and form of the cord in action. In

Fig. 2 is shown, diagrammatically, a cross-sec-

FiG. 2.

tion of the vocal cord, the point extension at h

being rather exaggerated. m is the vocal

muscle extending from the inside front of the

thyroid to the outer side of the arytenoid, and

passing through the back of the vocal cord.

This muscle serves to rotate the arytenoid, and
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thus shorten the vibrating portion of the cord
;

at the same time certain fibers from this muscle

extend outward into the cord toward s, t, u,

etc. The action of these fibers, when the vocal

muscle is contracted, tends to hold rigid more
and more of the cord, allowing less and less of

the extreme edge to vibrate. This action less-

ens the weight of the vibrating part of the cord.

Other minor facts tend to confirm the belief

that the action is essentially that of a cord.

For example, the extreme edge, as indicated

at h, is of a different material from the rest of

the cord and the whole structure of the cord is

entirely different from that of the lips, or from

what could be properly defined as a cushion.

In observations upon the vocal cords when
producing a tone it is very often easy to recog-

nize certain secondary nodal points in the cord.

If a little mucus happens to be upon the vocal

cord at the time of producing a continued tone,

the mucus collects at the secondary nodal

points, just as sand upon a vil»rating plate, and

is easily apparent as a white spot upon the edge

of the cord.

Of course, in those cases where the larynx

has been removed and an artificial voice ap-

paratus has been introduced, the source

of sound has been a reed, but this has been

simply from a mechanical difficulty of intro-

ducing a vibrating string which should have

the proper range. The I'eed is extremely sim-

ple mechanically and answers the purpose

quite satisfactorily. But this offers no argu-

ment in support of the belief that we are deal-

ing with a reed instrument in the human voice.

It is true that Helmholtz and others have

referred to the larynx as a reed instrument,

but it is curious to note that after this ref-

erence has been made, Helmholtz continues

in the most elaborate way to treat the quality

of the sound produced by the human voice as

if it had been produced by a vibrating string,

discussing the pitches and intensities of the

over-tones of a string and never referring to

other over-tones of a reed or a membrane.

It is claimed that the vibrations of the air in

the mouth cavity are ' free vibrations ' and not

' forced ' ones and that these free vibrations in

the mouth cavity are excited by the impulses

from the larynx formed by the explosive open-

ings between the vocal cords. In this connection

Professor Scripture, in his contribution from

the Yale Psychological Laboratory, describes an

experiment of making a key whistle by blowing

in its end a stream of air, which has been ren-

dered intermittent by artificial vocal cords. No
one denies for a moment that impulses or a suc-

cession of impulses may set up the natural

vibrations of a resonance cavity, but it must

also be borne in mind that a continuous stream

of air under the same circumstances will pro-

duce a more forcible result just in proportion

as the energy in the continuous stream is

greater than in the interrupted stream. Thus,

we know that a continuous current will cause

a key to whistle, and there is no mechanical

reason why an interrupted current should not

produce a similar result while the puffs last.

Applying this to the mouth cavity as related to

speech, we have a natural vibration set up in

the case of a whisper by the continuous cur-

rent of air rushing through these cavities. In-

terruptions in this current will not increase the

intensity of the natural vibrations of the air in

the cavities. We have precisely an analogous

case if we simply blow through a clarionet or

cornet or flute without establishing the iDrimal

source of sound by the vibration of the reed,

the lip, or the air jet.

It seems to me that, fundamentally, there

can be no difference between a vowel as sung

and that same vowel as spoken. Of course,

the duration of the vowel sound may be very

short, but during that period it must have

its perfectly definite quality in order to be

recognized, and it seems incorrect to assume

one set of determining factors in case of

a spoken vowel and another set in the case

of the vowel as sung. The problems involved

in this discussion, overlapping the subjects

of anatomy, physiology and mechanics, are

naturally very troublesome, and it is readily

to be expected that the physicist is perhaps

inclined to lay too much stress upon the me-

chanics of air vibrations. But on the other

hand, the physiologist and the students of

phonetics have in too many cases brushed

aside serious mechanical obstacles with a non-

chalance that is scarcely justified by the facts.

In those cases where the synthesis of the vowel
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sounds has been most satisfactory tliey have

been made up of the fundamental and string

over-tones and not by the combination of the

pitch tone with a ' characteristic pitch ' having

no harmonic relations between the two. In the

case of spoken vowels it seems to me of funda-

mental importance that the individual should

speak upon a known pitch, otherwise the case

is hopelessly confused by a constantly changing

fundamental. In a great many of the investi-

gations involving the so-called characteristic

pitch of the different vocal sounds, it seems

uncertain as to whether or not this so-called

' chai'acteristic pitch ' may not be more directly

due to some inherent rate in the apparatus

itself, rather than in the sound which it is sup-

posed to record impartially. In this connec-

tion it must be borne in mind that the widest

possible variations in tone quality are still rec-

ognized as the same vowel spoken by different

individuals under different conditions. This

discussion has wandered from the musical in-

strument to the articulator. In music the

vowel is everything, the consonant usually in-

conspicuous ; in speech the vowel is secondary

and the consonants all- important,

William Hallock.
Physical Laboratory,
Columbia University, June, 1901.

' is laev^ contagious ?

'

The following cross interrogatories were
prepared by the district attorney of a .county in

a western State for a deposition.

What is larvae ? What does larvse come from ? Is

larvae injurious to fruit trees? Is it contagious?

What is pupae]? Describe it fully ? Is it inj urious

to fruit trees ? Is it contagious ?

It seems to me that the questions furnish an

answer to the frequent question in the scientific

laboratory, '^Will this ever be of any use to

me?' If such knowledge furnish nothing else

to a man, it would prevent him from making
such questions as these. H. S. Gaus.

CURRENT NOTES ON PHYSIOGRAPHY.
glacial corries in the bighorn

mountains.

The glaciated district near Cloud Peak, Big-

horn Mountains, at altitudes above 10,000 feet,

contains over forty corries or cirques of more
or less iDronounced form, as mapped and de-

scribed by Mattbes ('Glacial Sculpture of the

Bighorn Mountains, Wyoming,' 21st Ann. Rep.

U. S. Geol. Surv., 1900, pt. II., 167-190).

A contour map shows the summit of the range

in general with rounded forms free from sharp

peaks and precipitous cliffs. The valleys on

the slopes below 10,000 are usually broadly

open
;
but on ascending towards the stream

sources, the valley walls steepen on either side

of a broad floor where rock basins hold many
little lakes, and at or near the valley head the

walls close in a great clifFed amphitheater.

Highland streams cascade down from shallow

hanging valleys into the deep cirques. It is

concluded that these peculiar forms are here,

as elsewhere, to be regarded as glacial modifi-

cations of preexistent valleys that once had

more ordinary form. In a few cases, the widen-

ing and headward recession of the valley walls

have resulted in the consumption of the rounded

uplands of the mountains so far that only a

narrow, sharp, serrate wall remains
; this is

well seen -around Cloud Peak, thus giving sup-

port to Richter's views regarding the imjDor-

tance of glacial action in producing sharp peaks

and arretes in the Alps. In a single remark-

able example, an east-sloping valley (No. 20)

receives the drainage of the uppermost mile of

a southwest-sloping valley (No. 18) in such a

way as to suggest very strongly the glacial cap-

ture of the latter by the former ; and this is

made the more probable when it is noted that

the capturing valley has a distinctly stronger

slope than the captured. If it be admitted

that glacial erosion has made significant

changes in the valley forms—and this does

not seem to be open to dispute—the present

pattern of drainage in these two valleys could

not have existed in preglacial time.

It is a curious commentary on the education

of our topographers that articles of the kind

here referi-ed to should be so rare.

THE NORTH GERMAN LOW'LAND.

The accounts of the North German lowland

as a region of glacial topography by Berendt,

WahnscahafFe, Keilhack and others are supple-

mented to an extraordinary degree of detail by
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the folio sheets of the geological map (1:25,000)

of Prussia and the Thuriugiau states, with ex-

planatory texts. Several sheets of the area

north of Berlin may be cited. In the neigh-

borhood of Oderberg (46th Lieferung), the

Oder turns shai-ply from the ancient westward

waterway along the glacial margin past the

site of Hamburg to the North Sea, into its

present northward course i)ast the site of Stet-

tin to the Baltic. Hereabouts are several

looped moi'aines with uneven hills and hollows,

holding many pools and ponds ; the loops are

nicely marked by boulder belts, which have

long furnished material for road-making. Out-

side of the moraiuic loops (southwest), stretch

outwashed sand plains, the barren ' upper

sands,' with deep-lying ground water. Inside

of the moraines come the rolling uplands of the

ground moraine, with a fertile soil. Overlaid

sands and silts are common here, the deposits of

ice-margin lakes held in the loops during glacial

retreat ; the outlets of the lakes are frequently

found in trenches through the morainic hills.

Some of the larger existing lakes of the district

remain in shallow basins, roughly central to

the morainic loops.

South of the outwashed sand plains, the

broad channel of the ancient waterway (the

Thorn-Eberwalder channel, the northern of the

three chief ice-margin waterways) is strewn

with the ' valley sands. ' Once as smooth as

the bed of a large river may be, these sands are

now trenched and terraced to moderate depths

west of Oderberg, where they are traversed

only by small streams ; but they are largely

swept away southeast of Oderberg, where the

ice-margin river sank to a lower level when
the northern outlet past Stettin was opened.

A new, broad channel was eroded at the lower

level, with great sweeping curves appropriate

to the course of a large river ; the channel bed

now remains as a marshy alluvial plain on

which the diminished Oder wanders. One of

the great curves of the channel rounds a spur

of drift uplands by Oderberg
;

the ' new
Oder ' is led through the narrow neck of the

spur by an artificial canal, while the ^
' old

Oder ' still straggles around the spur.

Where the ancient waterway departed some-

what from the moraines, a low upland slopes

southward to it from the moraiuic loops and
their sand plains. The upland here is a gently

rolling drift plain, traversed now and again by

the sandy beds of larger or smaller streams

that for a time came out from the ice on the

north. A striking example of this kind is found

near Kyritz (Lieferung, northwest of Berlin).

The sandy stream bed was probably washed by
sprawling currents in many braided channels,

which acted partly as an aggrading agent, for

the bed is hardly incised beneath the rolling

drift plain. Later a narrow trench was cut

through it, as if the ice-water had for a brief

interval been changed from a turbid sand-

bearing stream to a clear stream (perhaps the

outflow of an ice-margin lake) ; the trench is

now floored with peat, or occupied by long

shallow lakes, as if it were barred here and

there with inwashed alluviurn.

The casual traveller often describes the

north German lowlands as a ' flat and unin-

teresting country.' It is as meaningless to

him as a cuneiform inscription would be
;
yet

how significant its delicate details become when
interpreted ! To American students, the elab-

orate treatment of this remarkable field fore-

shadows what may in time be provided for us

concerning the Illinois and other glacial lobes,

whose general features only have now been

sketched.

W. M. Davis.

MUSEUM REPORTS.

The ' Annual Report of the Director ' of the

Carnegie Museum for the year ending March

31, 1901, was issued a short time ago, as well as

the report on the ' Prize Essay Contest.' From
the report we learn of the rapid progress of the

institution particularly in the field of vertebrate

paleontology, the explorations conducted last

year by Mr. J. B. Hatcher having resulted in

the acquisition of nearly 200 boxes of speci-

mens, some of the more notable of which were

described a short time ago in Science. As

Mr. Hatcher again began field work in April,

the present year will doubtless see other im-

portant accessions of fossils.

In zoology the announcement is made that the

Museum has acquired a specimen of the almost

extinct Rhinoceros simiis, only four other ex-
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amples of which are in existence. It is

also announced that the Museum last year

purchased the Ulke collection of Coleop-

tera.. Among .other illustrations the report

contains a fine view of a remarkable lot of

' cannon-ball ' concretions in Laramie sand-

stone.

It is announced that no less than 843 scholars

participated in the Prize Essay Contest, the sub-

ject being ' An Afternoon at the Carnegie Mu-

seum. ' The successful essay is printed in full

and the names and addresses of the other con-

testants are given.

The Annual Report of the President of the

American Museum of Natural History for the

year 1900 is also at hand. The most evident

progress has been made in arranging the ex-

tensive anthropological collections of the Mu-

seum, and the new West Hall, devoted to the

American Indian and Eskimo, was opened on

November 1, 1900.

No less than seven expeditions were sent out

during the year to conduct ethnological and

archeological researches, including one to

Siberia and another to the vicinity of Lake

Titicaca. This extended work was made pos-

sible through the liberality of friends of the

Museum.
The Department of Vertebrate Paleontology,

which completed its first decade in May of this

year, comprises in its collections 8,534 speci-

mens of. fossil mammals and about 4,000 of

reptiles. The most important accessions during

1900 were a complete skeleton of the herbivorous

dinosaur, Thespesius, and one of a carnivorous

dinosaur, several partial skeletons of horses

from Texas, and a skull of elephant.

The attendance during the year was 523,522,

an increase of a little more than 65,000 over the

previous year. It is announced that the income

from the endowment fund is now $20,280, and

while this is gratifying it is to be wished that it

were ten times as great. For the first time in

many years the report contains no illustrations,

but this is more than compensated for by the

publication of the Museum Journal, which

chronicles the current progress of the insti-

tution.

F. A. L.

THE AMERICAN CHEMICAL SOCIETY*

The Twenty-Fourth General Meeting of the

American Chemical Society will be held in the

High-School building, on the block bounded by

Nineteenth, Stout, Twentieth and California

Streets, Denver, Colorado, Monday and Tues-

day, August 26 and 27, 1901.

The same arrangements as heretofore will

prevail between Section C of the American Asso-

ciation for the Advancement of Science and the

American Chemical Society. Monday and

Tuesday of the Association week will be de-

voted mainly to the sessions of the American

Chemical Society, and the remainder of the

week to those of Section C. A few minutes

will be given to Section C for organization on

Monday morning, and in the afternoon the

American Chemical Society will adjourn in time

to afibrd the opportunity of listening to the ad-

dress of the Vice-President of Section C.

The first session of the Society will convene

on Monday morning, August 26, immediately

after the organization of Section C of the A. A.

A. S., probably at about 11.30 A. M.

The afternoon session will be called to order

at 1.30 P. M ,
and will be adjourned in time to

listen to the address of Vice-President Long

before Section C.

At the close of Vice-President Long's ad-

dress, a meeting of the Council and Directors

of the American Chemical Society will be held

at some convenient place to be announced.

The hour for the morning and afternoon ses-

sions of the Society on Tuesday will be an-

nounced on the program. Other arrangements

for the meeting will also appear in the official

program, or be announced at the sessions of the

Society.

Hotel headquarters for the meeting will be at

the Brown Palace Hotel, Seventeenth and Tre-

mont Streets. Rates: American plan, $3.00 to

$5.00 per day ; European plan, $1.50 up. This

hotel is within five minutes' walk of the Den-

ver High School Building, and is reached from

the Union Depot by the Seventeenth Street

electric car line.

The following is a list of other hotels and

boarding houses easily accessible to the Denver

High School

:

* Announcement of the secretary.
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The Albany, 17th and Stout Streets. Amer-

can plan, $2.00 to $4.00 ; European plan, $1.00

to $2.00 per day.

The New St. James, Curtis Street, between

15th and 16th Streets. American plan, $2.00 to

$3.50; European plan, $1.00 to $2.50 per day.

The Oxfoi'd, 17th and Wazee Streets, one

block from Union DeiDot. European plan only,

$1.00 to $2.00 per day.

The Windsor, 18th and Larimer Streets.

American plan, $2.00 to $3.50 ; European plan,

$1.00 to $2.00 per day.

American House, 16th and Blake Streets.

American plan, $2.00 per day.

Hotel Metropole, opposite Brown Palace

Hotel, American plan, $2 50 to $5.00 and up
;

European plan, $1.00 to to $3.00 per day and

up.

Hotel Albert, 17th and Welton Streets.

European plan, $1.00 to $1.50 per day.

The Belvoir, 737 East 16th Avenue. Room
and board, $1.50 to $2.00 per day.

The Bonaventure, 18th and Glenarm Streets.

European plan only, 75 cents to $1.50 per day.

The Broadway Hotel, Broadway and Chey-

enne Street. American plan, $1.50 to $2.00

per day.

The Drexel, 433 17th Street. European

plan, 75 cents to $2.00 per day
;
$4.00 to $8.00

per week.

Douglas Place, 1439 California Street. Room
and board, $1.50 per day

;
$7.00 per week and

up.

The Grant, 1922 Grant Avenue. Room and

board, $1.25 per day
;
$8.00 per week.

The Holland, 17th Street and Pennsylvania

Avenue. Room and board, $1.50 to $2.00 per

day.

The Princeton, 2137 Stout Street. Room and
board, $5.00 to $7.00 per week.

The Vallejo, 1420 Logan Avenue. Room and

board, $2.00 to $4.00 per day.

The Vaille, 208 17th Street. European plan,

$1.00 to $2.00 per day.

Warren Hotel, 17th and Larimer Streets.

Rooms, 75 cents to $2.00 per day.

Young Women's Christian Association, 18th

Street and Sherman Avenue. Ladies only.

Reservations for accommodations should be

made as early as possible, by direct corres-

pondence with the hotels and boarding houses.

The Local Committee on Hotels and Boarding

Houses will also be glad to give information

on this subject. Address communications to

Arthur Williams, Local Secretary, P. O. Box
1504.

The Western Passenger Association, covering

the territory west of Chicago and St. Louis, has

made a rate of one fare plus $2.00 for the round

trip, in their territory, to Denver, Colorado

Springs and Pueblo. The tickets may be

bought from July 10 to August 31, and are

good for return up to October 31. At this rate

the fare from Chicago to Denver and return will

be $31.50. The Pullman fare is $6.00 extra each

way. Rates from points east of Chicago will

be announced later in the columns of Science.

It is probable that there will be, however, a

choice of the following terms :

1. A rate of one and one-third fare on the

certificate plan for the round trip from starting-

point to Denver and return.

2. Full fare from starting-point to Chicago

and return, and the above rate of $31.50 from

Chicago to Denver and return.

3. Regular season rates for Colorado tours.

Which of these terms will be the most ad-

vantageous must be ascertained by inquiry at

the various local ticket ofiBces.

The Pullman rates from New York to Chi-

cago will be $5.00 extra each way, and those

from other points can be ascertained upon

inquiry at the various local oflBces.

If rates are obtained on the certificate plan,

the name ' American Association for the Ad-

vancement of Science ' should appear on the

certificate, as all arrangements of this kind are

made by that body and not by the American

Chemical Society.

Various visits and excursions will be arranged

by the Local Committee of the A. A. A. S. and

the Local Committee of the American Chemical

Society. These will probably include visits to

the smelting and reduction works in the vicinity'

of Denver, and other places of special interest

to chemists.

Members who have papers to present at the

rneeting are requested to mail to the Secretary,

in the enclosed envelope, as soon as possible,

name of author, title of paper, and estimated
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time for reading the same. It is also earnestly

requested that cdl members of the Society fill out

and return the enclosed slip at once, whether they

expect to attend the meeting or not, being care-

ful to give the name and address as they should

stand on the official roll of the Society, which

is now being revised for the annual directory.

Manuscripts and abstracts of papers may be

sent to the Secretary, Albert C. Hale, addressed

to Jewett, Greene Co., N. Y., till August 15;

after that date they should be addressed to him

at the Brown Palace Hotel, Denver, Coloi-ado.

Many of the members responded with praise-

worthy interest and zeal in the effort to increase

the membership of the Society to 2,000 before

the date of the 25th anniversary meeting last

April. The time, however, was not sufficient

in which to attain the desired result, but it has

been suggested that a sufficient effort now oh

the part of every member of the Society would

enable us to raise the roll of membership to

2,000 before the presentation of the Secre-

tary's annual report in December. Will you not

give your personal attention to this matter, and

see that the enclosed blank is properly filled

out with the name and qualifications of some

eligible chemist, not now upon our roll, whom
you will nominate for membership, returning

the blank to the Secretary at your earliest con-

venience ? Additional blanks may be obtained

from the Secretary at any time, or will be for-

warded by him to any chemists whose names

are furnished him for that purpose.

Albert C. Hale,

Secretary of the American Chemical Society.

July, 1901.

RAILWAY TIME TABLES BETWEEN THE
EAST AND DENVER.

At the request of the permanent secretary of

the American Association, Dr. L. O. Howard,

we publish timetables of some of the railways

between the East and Denver. We hope to

give subsequently further details.

PENNSYLVANIA RAILROAD COMPANY.

Leave Leave Leave Leave Arrive
New York. Philadelphia. Baltimore. Washington. Chicago.

7:55 a.m. 10:25 a.m. 7:45 a.m.

8:40 " 8:50 a. m. 7:50 a. m. 7:45 "

1:55 p.m. 4:30 p. m. 4:35 p. m. 3:30 p. m. 2:50 p.m.

5:55 " 8:.50 " 9:00 " 7:45 " 8:45 "

Leave Chicago. Arrive Denver.

10:00 a. m. 11:30 p. m. C. & N. W.
11:30 p.m. 7:30 a.m. "

4:00 " (same station.) 6:30 p. m. Burlington.

11:00 p.m. 7:10 a.m. "

Via St. Louis.

Leave Leave Leave Leave Arrive
New York. Philadelphia. Baltimore. Washington. St. Louis.

9:55 a.m. 12:20 p.m. 12 noon. 10:50 a.m. 12:56 p.m.

1:55 p.m. 4:30 p.m. 4 :.35 p. m. 3:30 p.m. 6:40 "

5:55 " 8:25 " 8:30 " 7:15 " 9:40 "

Leave St. Louis.

2:05 p. m.

9:01 "

10:10 "

10:10 "

Arrive Denver.

6:15 p. m. Burlington.

7:10 a. m. "

12:05 p. m. Mo. Pacific.

7:30 a. m. C. & A.

BALTIMORE AND OHIO RAILROAD COMPANY.

This route is either via Chicago or St. Louis,

thence over any of the several connecting

lines between those points and Denver.

For instance

:

Leave New York 1:30 p.m. Monday.
" Philadelphia 4:20 " "

" Baltimore 7:00 " "

" Washington 8:05 " "

Arrive Chicago 9:00 " Tuesday.

Leave Chicago 10:00 " "

Via C. R. L & Pacific Ry.

Arrive Denver 7:45 a. m. Thursday.
or

Leave New York 4:30 a.m. Monday.
" Philadelphia 7:00 " "

" Baltimore 9:40 " "

Washington 10:50 " "

Arrive Chicago 9:00 " Tuesday.

Leave Chicago 10:00 " "

Via C. cC- N. W. Ry. and U. P. System.

Arrive Denver 1:45 p. m. Wednesday.

Similar connections can be made via St. Louis.

Passengers reaching Chicago from the East

before 1 p. m., can use the ' Kocky Mountain

Limited,' which leaves Chicago daily at that

hour, reaching Denver the following afternoon

at 4:45.

THE SOUTHERN RAILWAY".

Leave New York 12:10 a. m. 4:25 p. m.
" Philadelphia 7:20 " 6:55 "

Baltimore 9:34 " 9:16 "

" Washington 11:15 " 10:45 "

" Atlanta 6:00 " 4:15 "

" Birmingham 12:45 p. m. 10:20 "

" Memphis 8:25 " 10:25 a.m.

Arrive Kansas City 9:45 a.m. 7:10 "

Leave Kansas City 6:40 p. m. 10:40 "

Arrive Denver 11:10 a. m. 6:00 "
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SCIENTIFIC NOTES AND NEWS.

At the meeting of the Senate of Loudon Uni-

versity on July 11, Professor A. W. Riicker,

professor of physics in the Royal College of

Science and secretary of the Royal Society,

was elected principal of the University,

At the first congi'egation of the University of

Birmingham, on July 6, the degree of Master

of Science was presented to the following offi-

cers of the University : Dr. Oliver Lodge, prin-

cipal ;
Robert S. Heath, vice-principal and

professor of mathematics ; Bertram C. A. Win-

die, dean of the faculty of medicine and pro-

fessor of anatomy ; John H. Poynting, dean of

the faculty of science and professor of i)hysics
;

Thomas Bridge (zoology), Charles Lapworth

(geology), William Hillhouse (botany), Percy

F. Frankland (chemistry), Frederick W. Bur-

stall (engineering), Adrian J. Brown (brewing),

Bostock Hill (public health), Gilbert Barling

(surgery), Bennett May (surgery), Alfred H.

Carter (medicine), Robert Saundby (medicine),

Edward Malins (midwifery). Priestly Smith

(ophthalmology), Arthur Foxwell (therapeu-

tics), Robert F. C. Leith (pathology), James T.

J. Morrison (forensic medicine), Edmond W. W.
Cai'lier (physiology), John W. Taylor (gynae-

cology).

Secretary of Agriculture Wilson, Mr. E.

Henry Stevens, of the House Committee on

Agriculture, and Professor Milton T. Whitney,

chief of the division of soils of the Department

of Agriculture, made last week a trip through

Connecticut and western Massachusetts, seek-

ing facts and information relative to the grow-

ing of tobacco under cloth in those sections.

Under the auspices of the New York Botan-

ical Garden, Professor Lucien M. Underwood,

of Columbia University, has visited Porto Rico,

and Dr. M. A. Howe, assistant curator of the

museum, has explored the coasts of Nova
Scotia, Newfoundland and New Brunswick.

Surgeon Kinyoun, recently of San Fran-

cisco, and now in charge of the Marine Hospital

at Detroit, has been detailed to visit Japan and

China to inspect the work of the marine hos-

pital service with special reference to the

plague.

Dr. Feshenko, of the University of St.

Petersburg, has been sent by the Imperial Geo-

graphical Society to the Pamir, and is at

present at Tashkent making geological, botan-

ical and zoological researches.

Dr. E. J. Lederle, chief chemist of the

Health Department of New York City, sailed

on July 18 for Europe, where he will inspect

the municipal laboratories of Europe, including

Paris, Brussels, Cologne, Berlin, London, Glas-

gow, Edinburgh and Dublin.

Messrs. Darton, Hatcher and Fraas have

completed the special study of the Titauotherium

Beds in South Dakota for the U. S. Geological

Survey. The work was gi*eatly impeded by ex-

ceptionally rainy w^eather. Mr. Darton will

report upon the resu^lts which will subsequently

be used in the monograph on ' The Titano-

theres ' by Professor Osborn.

Professor Lester F. Ward, of the U. S.

Geological Survey, has recently made a two

months' trip in the Triassic of Arizona, study-

ing the geology and collecting fossil plants. A
small but valuable collection of fossil vertebrates

was made at the same time for the U. S. Na-

tional Museum.

Professor Stewart Culin, curator of the

Pennsylvania University Museum, has returned

to Philadelphia, after a visit to Cviba in search

of traces and relics of the aboriginal Indian

tribes.

The American astronomers who went to

Sumatra to observe the eclipse of the sun in

May arrived at San Francisco on the Indiana

on July 16. The members of the party in-

clude Professor E. E. Barnard, Professor A. N.

Skinner, Commander U. S. N.; Professor W. S.

Eichelberger, U. S. N. ; F. B. Littell and H. D.

Curtis.

Reuter's Agency telegraphs from St.Peters-

burg that Baron Toll, the leader of the Russian

Arctic expedition, has sent to the Academy of

Sciences the following despatch from Yeniseisk,

dated April 16 : "Safely arrived in the Gulf of

Taimyr, where I am wintering. We have

erected a station for meteorological observations

in the neighborhood of Archer Harbor. Mat-

thiessen has exiilored the Nordenskidld Is-

lands, traveling in sledges. Kolomeizefif has

been sent to the mouth of the Yenisei with
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orders to establish a coaling station. I myself

shall traverse the Cheliuskin Peninsula with

Koltschak. Matthiessen has been appointed

commander of the Sarja. All are well."

Professor Ernst Haeckel has consented

to give a course of lectures on paleontology in

London.

Dr. Tracy F. Hazen, recently fellow in

botany at Columbia University, has been ap-

pointed director of the Fairbanks Museum of

Natural Science at St. Johnsbury, Vt.

Mr. E. G. Hastings, who has held the posi-

tion of assistant bacteriologist at the University

of Wisconsin Experiment Station, has been

granted leave of absence for a year's study in

Europe. His position will be filled in the

interim by Mr. John F. Nicholson.

A statue of Chevreul was unveiled on July

11 in the Paris Museum of Natural History.

Dr. James Marvin died at his home at

Lawrence, Kansas, July 10 last, aged 81 years.

Dr. Marvin was educated at Alfred Academy

(now Alfred University) and Allegheny College,

in both of which institutions he was subse-

quently a teacher. For a number of years he

was superintendent of schools at Warren, Ohio,

from which place he went to Allegheny College

as professor of mathematics and astronomy.

In 1874 he was called to the chancellorship of

the University of Kansas, doing much during

his ten years' service to build up that institu-

tion. Later he became the first principal of

Haskell Institute, one of the leading govern-

ment schools for Indians, and laid the founda-

tions for what has since become a great school.

His public service closed with a six years' term

as pastor of a Methodist church at Lawrence.

For several years he had been an invalid, slowly

declining under the action of paralysis.

The death of H. W. Harkness, which we an-

nounced last week, will be a serious loss to

science in San Francisco. Born eighty years

ago in Massachusetts, he went to California in

1849, and, having amassed a considerable for-

tune by the practise of medicine, retired in

1869 and devoted himself chiefly to scientific

interests. He was from 1887-1896 president

of the California Academy of Sciences. He
was the author of numerous contributions to

botany, chiefly on the cryptogams. He pre-

sented his collections, containing 10,000 speci-

mens, to the Academy of Sciences.

Miss Eva M. Reed, indexer in the library

of the Missouri Botanical Garden at St. Louis,

was instantly killed by a train while walk-

ing on the tracks near Louisiana, Missouri,

on July 7. The body was interred at St.

Louis. Miss Reed had been connected with

the Botanical Garden for about seven years,

going to that institution from the University

of Wisconsin. She was deeply interested in

botanical pursuits, giving attention to the

mosses, as well as to the winter characters of

trees, a subject on which she had written for

publication. Not long ago she began working

on plant ecology, under the direction of the

botanical department of the University of Chi-

cago, and it was in the prosecution of investi-

gation in the field that she met her death.

Sir Cuthbert Edgar Pebe:, who main

tained at Rowsdon an astronomical and meteor-

ological observatory, died on July 5, at the

age of forty-six years. He went to Queens-

land on the last transit-of-Venus expedition,

and made numerous contributions to astronomy

and meteorology. He was an active supporter

of scientific work, being a member of the

council of the Royal Geographical Society and

of the Royal Meteorological Society and honor-

ary secretary of the Anthropological Society.

The death is announced of Miss Eleanor A.

Ormerod, known for her contributions to eco-

nomic entomology, on which subject she had

published a number of works. She was re-

cently given theLL.D. degree by the University

of Edinburgh, where she had been examiner in

agricultural entomology.

The death is also announced of Dr. Gino

Ciaccio, professor of comparative anatomy at the

University of Bologna, and of James Hamblin

Smith, of Gonville and Caius College, Cam-

bridge, a famous coach of the University and

the author of several works on elementary

mathematics.

The New York City Municipal Civil Service

Commission will hold on July 31 an examina-

tion for the position of assistant bacteriologist

with a salary of $1,200.
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It is stated in Nature that the Loudou Insti-

tution of Mining and Metallurgy will award

twenty-five guineas each for the best papers on

the comparative merits of circular and rectan-

gular shafts for mines of great depth.

The Association of Military Surgeons pro-

poses as a subject of its Enno Sander prize for

1901-1902 ' The Most Practicable Organization

for the Medical Department of the United

States Army in Active Service.' The prize is a

gold medal and $100. The essays must be sub-

mitted before the end of February, 1902.

Further particulars may be obtained from the

secretary, James Evelyn Pilcher, Carlisle, Pa.

The physiological laboratory given to the

University of Edinburgh by Mrs. Cox in mem-
ory of her father, the late Professor John

Hughes Bennett, was dedicated on July 20, an

address being made by Sir J. Burdon Sander-

son.

The Board of Supervisors of San Francisco

adopted a resolution on July 15 accepting the

offer of Mr. Carnegie to give to this city

$750,000 for the establishment of a central and

branch libraries. The concluding sections of

the resolutions read as follows :

Be it resolved, That the gift of Andrew Carnegie

be and the same is hereby accepted, and that the

thanks of the Board of Supervisors of the city and

county of San Francisco he and are hereby extended

to him. And be it further

Resolved, That the example set by Mr. Carnegie in

distributing his vast private fortune to great public

purposes, and at the same time inducing municipal

cooperation in channels vyhich might otherwise be

neglected, should serve as an example to other citizens

and meet the approval and encouragement of all.

Baron Iwasaki has purchased the library of

the late Professor Max Miiller, containing 13,-

000 volumes, for presentation to the University

of Tokyo.

Aided by a special fund presented by a friend

of the American Museum, Professor Osborn has

sent out two expeditions especially in search of

fossil horses—one to Texas and one to eastern

Colorado. Word has just been received at the

museum that the very first discovery made by

the Texas party included a deposit of skulls of

the three-toed horse, ProtoMppiis, associated

with parts of the limbs, feet and backbone.

This is one of the stages especially desired in

the long series leading up to the modern horse.

The skulls are reported to be the best that have

thus far been found, and this discovery is an

auspicious opening to this special series of ex-

plorations. Protohippus belongs to the Plio-

cene, and is belie^^ed to be the immediate an-

cestor of the true horse.

The New York Zoological Park has just I'e-

ceived from the Galapagos Islands via San

Francisco, five very large giant tortoises, repre-

senting three species, Testudo microphyes, vidua

and elephantopus. The largest is a very old

specimen measuring, in straight lines, 42 inches

in length, 30 j in width, and in height 20 inches.

Its weight is 310 pounds. Three other speci-

mens weigh respectively 156, 129 and 118

pounds. These five specimens represent the

pick of a lot of 13 collected in the Galapagos

group last winter by Capt. William Johnson, of

San Francisco.

The Bulletin of the New York Botanical Gar-

den states that the first instalment of the Vige-

ner Herbarium, the purchase of w^hich was ar-

ranged by Dr. Britton while in Europe last fall,

has lately been received. This portion of Mr.

Vigeuer's herbarium contains the Schaffner

Mexican collection numbering about 4,500

specimens, many of them duplicated, and thus

valuable for future exchanges, and that part of

a general collection consisting of cryptogams,

and the flowering plants from the Banuncvlacese

to the Leguminosse, according to the DeCaudol-

lean system, numbering 10,877 specimens. This

important accession was made by means of

funds provided by Mr. Andrew Carnegie.

The Paris correspondent of the London

Times writes under date July 2 : I went yes-

terday to Vesinet, a pi-etty little village be-

tween Paris and St. Germain, where I witnessed

some most interesting experiments in wireless

telegraphy by Colonel Eugene de Pilsoudski,

an engineer of the Russian army. His sj^stem

depends in no way upon the air for transmis-

sion of the current. The earth itself is his

conductor. He established his apparatus in

two villas about one kilometer apart. The

messages were transmitted clearly, rapidly.
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and without the slightest hitch. The current

passes from the transmitter to an underground

plate, and then to a box containing the isolat-

ing elements of pitch and petroleum, whence it

is carried to the receiver at a distance and read

off by a Morse apparatus, which in turn repro-

duces the communications transmitted back to

the starting-point. The realization within a

limited space of the theory of wireless tellurian

telegraphy is therefore complete. A demon-

stration of the feasibility of the system is

shortly to be made between Paris and Com-

piegne, and immediately afterwards between

Paris and Brussels. Of course the radius of

action depends upon the power of the elec-

trodes, but Colonel de Pilsoudski declares that

messages can traverse not only mountains and

streams, but more easily still the sea.

An exposition will beheld at Osaka in Japan

from March 1 to July 31, 1903. The articles to

be exhibited include agricultural, horticultural,

forestry and water products ; mining, indus-

trial, and mechanical exhibits
;
and those per-

taining to education, science, sanitation, econ-

omy and the fine arts. The articles shall be

those collected, produced or manufactured by

the subjects of the Empire, or by foreigners re-

siding in Japan. The cost of the exposition is

to be paid by the imperial treasury, except the

expense of exhibiting, which will be borne by

the exhibitors.

UNIVERSITY AND EDUCATIONAL NEWS.

The New York Evening Post states that Mrs.

Mary Austin Carroll, of Boston, has just made

a gift to the University of Virginia, by which

the institution will receive during the remainder

of her life an annual income of about $11,000.

Mrs. Carroll's father, the late Arthur W. Aus-

tin, at his death twenty years ago left his estate

of $400,000 in trust for the benefit of his daugh-

ter during her life, and at her death to go to

the institution founded by Thomas Jefferson.

Mrs. Carroll, sharing her father's love for the

University, has just arranged to give for the

rest of her life all her income except $5,000 a

year, which she reserves for her own support.

The first meeting of the Trustees of the Car-

negie Educational Fund was held in Edinburgh

on July 15. Lord Elgin, who presided, read a

letter from Mr, Carnegie announcing that he

had signed a deed placing $10,000,000 at the

disposal of the trustees.

The last general Assembly of Connecticut

passed a bill giving an appropriation of $3,000

per annum to the Agricultural Experiment

Station at New Haven for insect work and re-

quiring that the station appoint a State ento-

mologist and pay his salary. Mr. W. E.

Britton was appointed to that oflSce by the

Board of Control at its meeting, June 10,

The law also requires that all nurseries in the

State be inspected once each year and that all

nursery stock shipped into the State shall bear

on each bale or package a certificate of in-

spection.

The position of Austin teaching fellow in

histology and embryology at the Harvard Med-

ical School is vacant. The value of the fellow-

ship is $500, the appointment being annual.

The holder is expected to give about one-third

of his time to teaching in the laboratory and

the remainder wholly to an original research,

which must be approved by the professor in

charge. In the prosecution of the research the

large resources of the laboratory may be util-

ized. Applications should be accompanied by

a statement of previous experience and work,

and should be addressed to Dr, Charles S,

Minot, Harvard Medical School, Boston, Mass.

Dr. F. L. Stevens, who has just returned

from a year of study at Bonn, Halle and

Naples in the capacity of travelling fellow of

the University of Chicago, has been elected in-

structor in biology, in full charge of the de-

partment, in the College of Agriculture and

Mechanic Arts, Ealeigh, N. C.

N. E. Gilbert, A.B. (Wesleyan, 1895), Ph.D,

(Johns Hopkins, 1901), has been appointed in-

structor in physics at Lehigh University,

Frederick H. Safford, Ph.D. (Harvard),

has resigned from the mathematical staff of the

University of Cincinnati.

At Birmingham University, Dr. A. H, R.

Buller has been appointed lecturer in botany

and Dr. R. C. Farmer demonstrator in chemis-

try.
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DOCTORATES CONFERRED BY A3IERICAN
UNIVERSITIES.

The following table, compiled from offi-

cial sources, gives details in regard to the

conferring of the degree of Doctor of Phi-

losophy during the past academic year :

Yale
Chicago... :

Johns Hopkins
Harvard
Columbia
Pennsylvania.. .

Cornell
Virginia
Clark
New York
Wisconsin
Columbian
Michigan
Princeton
Brown
Minnesota
California

Stanford
Bryn Mawr
Vanderbilt
Nebraska
Washington
Tulane....

Colorado
Kansas
Missouri
Syracuse

Total
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as compared with 1900, of 29 as compared

with 1899, and of 19 as compared with 1898.

This probably represents the largest num-

ber of degrees conferred during any year

since the development of our university

system. The degree was conferred in the

sciences in nine more cases than in the

humanities, a gain for the sciences as com-

pared with preceding years. In 1898 there

was an excess of 24 degrees in the human-

ities ; in 1899 of six degrees in the sciences,

^nd in 1890 of seven degrees in the human-

ities. There appears to be consequently a rel-

ative increase in the number of those who
pursue advanced studies in science. Wehave
in previous years called attention to the fact

that the division of the subjects into sci-

ences and humanities is somewhat artifi-

cial. Those that have been allotted to the

exact and natural sciences are shown in the

accompanying table. Of the 253 degrees,

three were doctors of science, one each being

given by Cornell, New York and Vander-

bilt. In view of the rareness with which

this degree is conferred and the desirability

of using it for an honorary degree, it seems

evident that it should no longer be used as

a practical equivalent for the Ph.D. The
Ph.D. degree, we are glad to note, was not

given causa honoris by any university from

which reports have been received. It will

be noticed that the universities are divided

into two fairly distinct classes. Seven

—

namely, Chicago, Columbia, Cornell, Har-

vard, Johns Hopkins, Pennsylvania and

Yale—have almost invariably given be-

tween 20 and 40 degrees each year, whereas

none of the other universities reaches an

average of 10. This year, for example, the

seven universities mentioned gave 205 de-

grees as compared with 48 degrees by the

twenty other universities on the list. We
may doubtless, however, expect a rapid in-

crease in the number of degrees given by

the State universities of the Middle and

Western States.

Harvard and Yale have this year given

as many degrees in the sciences as in the

humanities, whereas in previous years the

humanities have predominated, as the

sciences have at Johns Hopkins and Cor-

nell. There was a relative excess in the

number of degrees in chemistry at Johns

Hopkins ; in physics at Cornell and Johns

Hopkins ; in mathematics at Yale ; in zool-

ogy at Chicago; in psychology at Clark,

Yale and Harvard, and in geology at Johns

Hopkins and Harvard.

The number of doctorates in the sciences

last year and in the three preceding years

is as follows

:

1898.

Chemistry ....

Physics
IMathematics.

.

Zoology
Psychology....

Geology
Botany
Astronomy....
Sociology
Education ....

Physiology....

Anthropology
Paleontology

.

Anatomy
Bacteriology .

Engineering...

Mineralogy ..

Meteorology...

Total

1901.
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?^ Victor John Chambers : A Further Investigation of

the Action of Phenols and Alcohols on the Chlorides

of Paranitroorthosulphobenzoic Acid.

\\5 . >. William Chambers Coker : Observations on the

Gametophyte and Embryo of Taxodium Distichum.

jj V Winterton Conway Curtis: Life History, Normal

Fission and Eeproductive Organs of Planaria Macu-

lata.

C, James McDowell Douglas : The Dissociation of

^ certain Acids, Bases and Salts at different Tempera-

tures.

2

,

Joseph Christie Whitney Frazer : I. On Eelations

between the Color and the Composition and Consti-

tution of the Alkali Salts of Nitrophenols. II. Com-
parison of the Metasulphaminebenzoic Acids made
by Different Methods.

ii\ ?c Norman Everett Gilbert : Some Experiments upon

the Eelations between Ether, Matter and Electricity.

^^ N Gilbert Logan Houser : The Neurones and Sup-

porting Elements of the Brain of a Selachian.

uj^ V Norton Adams Kent : Notes on the Zeeman Effect.

-w George Curtis Martin: The Miocene Gastropod.

Fauna of Maryland.

vr Francis LeJau Parker, Jr.; A Study of the Prep-

aration of Permanganic Acid hy Electrolysis.

5,

.

Harold Pender : On the Magnetic Effect of Elec-

trical Convection.

oiT. y, Israel Euclid Eabinovitch : The Foundation of the

Euclidean Geometry, as viewed from the Standpoint

of Kinematics.

\« . y George Burr Eichardson : A Study of the Eed Beds

of the Black Hills of South Dakota and Wyoming.
Qy- Ward Weaver Simmons: A Further Study of the

''

so-called infusible Diamide of Parasulphobenzoic

Acid.

Aj^ y Charles Carroll Schenck : Some Properties of the

Electric Spark and its Spectrum.

Yale University.

Katharine Jeannette Bush : Descriptions of three

New Genera and sixteen New Species belonging to the

Tribes Sabellides and Serpulides.

Charles Montague Cooke, Jr. : The Hawaiian

Hepaticae of the Tribe Trigonautheae.

Walter Wells Davis : Eesearches in Cross Educa-

tion.

J, j^ Edgar Selah Downs: The Induced Alternating

Current Discharge studied with reference to its Spec-

trum and especially the Ultra-Violet Spectrum.

Arthur Sullivan Gale : On a Particular Class of

Algebraic Minimum Curves and Surfaces.

Laurence Ilsley Hewes : Some Properties of Path-

Curves of Continuous Projective Groups.

f^ / Treat Baldwin Johnson : Eesearches on Amidines

and Imidoesters.

J. E. Wallace Wallin : Eesearches in the Ehythm
of Speech.

-ijj . Stuart Weller : Studies of the Paleozoic Faunas of -^

the Interior Continental Basin of North America,

Two Volumes.
^^ Joshua Larson : A Computation of the Orbit of 2 '^

3062.

'^ Edwin Hoyt Lockwood : Atmospheric Stability as "^

affected by Water Vapor.
'^ Ishiro Miyake : Eesearches in Ehythmic Action.
--'. John Treadwell Norton, Jr. : The use of Sodium -^

Thiosulphate in Analysis.

Charles Adams Peters : Oxalic Acid and the Oxa-
lates in Analysis.

V Chauncey Brewster Eice : An Experimental Study
of the Wehnelt Interrupter.

'' Edward Christian Schneider : The Excretion of

Kynurenic Acid.

Edwin Bidwell Wilson : The Decomposition of the

General CoHineation in Space into three Skew Ee-

flections.

ocv Euth Goulding Wood : Non-Euclidean Displace-

ments and Symmetry Transformations.

Univeesity of Chicago.

Charles Joseph Bushnell : The Development of the

Corporation in England in Eelation to the Sentiment

of Antagonism.

John Gaylord Coulter : A Contribution to the Life

History of Slum.

Elliot Eowland Downing : The Spermatogenesis in

Hydra.

Minnie Marie Enteman : Coloration of Polistes

(the Common Paper Wasp).

William Findlay : The Sylow Subgroups of the y

Symmetric Group on K Letters.

John Morris Gillette : The Culture Agencies of a

Typical Manufacturing Group, South Chicago.

Ealph Stayner Lillie : Excretory Organs of Areni-

cola Cristata.

Anne Moore : The Effect of Electrolytes on Eigor ^

Mortis.

Virgil Everett McCaskill : The Metamerism of
"^

Hirudo Medicinalis.

Ealph Harper McKee : The Isourea Ethers.

James Bertram Overton : Parthogenesis in Thalict- ..

rum purpurascens.

John McClellan Prather : The Skeleton of Salaux \

Microdon.

Fritz Eeichmann : Capacities at Small Distances.

Samuel Bower Sinclair : The Possibility of a Science

of Education.

Ernest Brown Skinner : On Ternary Monomial ,

Substitution—Groups of Finite Order with Determin-

ant ± 1.

Helen Bradford Thompson : Psychological Norms,
-f
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Haevaed Univeesity.

., Charles Hamlin Ayres, Jr. : Measurements of the

Internal Eesistance of Galvanic Cells.

Maurice Alpheus Bigelow : The Early Develop-

> ment of Lepas, A Study of Cell-Lineage and Germ-

Layers.

Charles William McGowan Black : The Parametric

f Kepresentation of the Neighborhood of a Singular

Point of an Analytic Surface.

George Ashley Campbell : On Loaded Lines in

^" Telephonic Transmisson.

Clarence Augustus Chant: The ' Skin ' -effect in

> Electric Oscillators ; with a Method of determining

Wave-Lengths.

Thomas Harvey Haines : The Temporal Eelations

X of Mental Processes : An Exj)erimeatal Study of Ob-

jective and Subjective Simultaneity.

Kobert William Hall : The Development of the

^ Mesonephros and the Miillerian Ducts in the Am-

phibia.

Charles Nelson Haskins : On the Invariants of

Quadratic. Differential Forms.

George William Heimrod : The Silver Voltameter.

Edwin Bissell Holt : The Motor Element in Vision.

Ernest Howe : The Pre-Cambrian Intrusive Eocks

of the Animas Canyon, Colorado.

Benjamin Shores Merigold : A Eevision of the

Atomic Weight of Uranium.

Eaymoud Herbert Stetson : Ehythm and Ehyme.

Eeuben Myron Strong : The Development of Color

in the Definitive Feather.

Alfred William Gunning Wilson : Physical Geology

^ of Central Ontario.

Columbia Univeesity.

Grace Andrews : The Primitive Double Minimal

Surface of the Seventh Class and its Conjugate.

Frederick Mark Becket : Electrolysis of Fused

Salts.

Walter Eichard Crane : Investigations on Magnetic

X Fluids with reference to Magnetic Ore Concen-

tration.

^ Bergen^Davis : On a Newly Discovered Phenome-

non Produced by Stationary Sound Waves.

Alfred^JNewton Eichards : A Chemical Study of

Yellow Elastic Connective Tissue.

Arthur Cleveland Hall : Civilization and Crime.

Edward Frank Kern : The Quantitative Determi-

nation and Separation of Uranium.

Alfred |Louis Kroeber : Decorative Symbolium of

the Arapahoe.

GeorgeJW. A. LuckyJ: The Professional Training

of Secondary Teachers in^the United States.

Joseph Warren Miller, Jr. : Elastic Properties [of

Helical Springs.

i-

Herbert Eaymond Moody : Eeaction at the Tern- .^

perature of the Electric Arc.

Francis Bertody Sumner : Kupfer's Vesicle and its /
Eelation to Gastrulation and Concrescence.

Clark Wissler : The Correlation of Mental and _

Physical Tests.

CoENELL Univeesity.

William Suddards Franklin : Poynting's The- -

orem.

Ernest Blaker : A Spectrophotometric Comparison ,

of the Eelative Intensity of Light from Carbon at

Different Temperatures.

Judson Freeman Clark : On the Toxic Action of -

Certain Salts of Mercury and Copper.

Benton Dales : Contributions to the Chemistry of

the Eare Earths of the Yttrium Group.

Margaret Clay Ferguson : The Development of the

Pollen Tube and the Division of the Generative

Nucleus in Certain Species of Pines.

William Benjamin Fite : On Metabelian Groups. ^

Henry Waldo Kuhn : On Imprimitive Substitution

Groups.

Charles Philo Matthews : On Certain Improved

Photometric Apparatus and Eesults therewith ob-

tained.

Welton Marks Munson : The Horticultural Status

of the Genus Vaccinium.

Eolla Eoy Eamsey : The Effect of Gravity and -

Pressure on Electrolysis.

John Sandford Shearer : Some Effects of High -

Elective Tension on Dielectrics.

Carrie Eansom Squire : A Genetic Study of Ehythm. ""^

George Walter Stewart: Distribution of Energy

in the Spectrums of Acetylene.

University of Pennsylvania.

Gilbert Hillhouse Boggs : I. The Separation of

Vanadic Acid from Metals by means of Hydrochloric
'^

Acid Gas. II. The Occurrence of Molybdenum in the

Mineral Endlichite.

Henry Shoemaker Conard : Water Lilies : a Mono- f^

graph on the Genus Nymphsea.

Burton Scott Easton : Substitutions and Substitu- <

tion Groups.

William Clarence Ebaugh : On the Atomic Weight -

of Arsenic.

Henry Brown Evans : The Eight Ascensions of One
Hundred and Eighty Latitude Stars.

Alice Macmichael Jefferson : Aromatic Bases as

Precipitants for Eare Earth Metals.

John Eaymond Murlin : The Digestive System of

the Land Isopods, with special reference to the Mor-

phology of Absorption and Secretion.

Marie Louise Nichols : The Spermatogenesis of
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Oniscus asellus with especial reference to the History

of the Chromatin.

Jonathan Taylor Rorer : A Definitive Determination

of the Orbit of Comet 1898 j—Brooks.

Thomas Maynard Taylor : I. The Atomic Weight

of Tungsten. II. On the Ammonium Tungstates.

Caroline Burling Thompson : Zygeupolia Litoralis :

A New Herteronemertean.

Roxana Hayward Vivian : The Poles of a Eight

Line with Respect to a Curve of Order n.

Claek Univeksity.

Clemence J. France : Psychology of Gambling.

Samuel B. Haslett : A Plan and Rationale of Sun-

day School Work.

James Edmund Ives : Contributions to the Study

of the Induction Coil.

Herbert G. Keppel : The Cubic 3-spread Ruled

with Planes in 4-fold space.

Melanchthon F. Libby : Influence of the Idea of

Esthetic Proportion on the Ethics of Shaftesbury.

Charles H. Sears : Studies in Rhythm.

John N. Van der Vries : On the Multiple Points of

Twisted Curves.

Univeesity of Virginia.

Dr. Wm. A. Lambeth : Geology of the Monticello

Area.

C. J. Moore : On the Products of Interaction be-
>< tween the Aliphatic Amines with certain Metallic

Salts.

Herbert R. Morgan : The Orbit of Enceladus.

L. D. Skeen : Bacterid Flora of Charlottoeville

Reservoir Water. r
XUniversity »f Wisconsin.

iC Charles Kenneth Leithf Rock Cleavage.

Charlotte Elvira Pengra : On Functions connected

^with Special Eiemann Surfaces, in Particular those

for which jj= 3, 4 and 5.

Herman Schlundt : On the Dielectric Constants of

Pure Solvents.

m
Univeesity of California.

Russell Tracy Crawford : Determination of the

Constant of Refraction from Observations made with

the Repsold Meridian Circle of the Lick Observatory.

Frank Elmore Ross : Differential Equations Be-

longing to a Ternary Linearoid Group.

Bryn Mawr College.

Mary Bidwell Breed : The Polybasic Acids of

Mesitylene.

Elizabeth Rebecca Laird : The Absorption Spectrum

of Chlorine.

Brown University.

Leonard Worcester Williaus : The Anatomy of the
"'

Common Squid.

Columbian University.

William Mather Lamson : Iron and Steel Domes.

Leland Stanford Junior University.

John Flesher Newson : A Geologic and Topographic v
Section across Southern Indiana, from the Ohio River

at Hanover to the Wabash River at Vincennes, with

a discussion of the General Distribution and Char-

acter of the Knobstone Group in the State of Indiana.

Vanderbilt University.

Warren Henry Hollinshead : Some Points in An-

alytical Chemistry.

University of Nebraska.

Wilbur Clinton Knight : The Artesian Basins, Oil

Fields and Mining Districts in Wyoming.

New Yoek University.

John A. Mandel : Glycuronic or Glucoronic Acid.

Washington University.

Herbert J. Webber : Spermatogenesis and Fecunda-

tion of Zamia.

A BASIS OF SCIENTIFIC THOUGHT*

Lemery in his Cours de Chemie (1675)

was the first to separate that branch of sci-

ence termed chemistry into organic and in-

organic. The latter embraced those bodies

found in the mineral world and those pro-

duced by means of such substances. Ber-

zelius, recognizing that organic bodies con-

tained carbon, mainlained that they came

about through the influence of a particular

force

—

vis vitalis. Iii 1828, however, Wohler

synthetically prepared, from strictly inor-

ganic materials in the laboratory, urea, the

eventual product of animal metabolism.

This discovery was followed by the syn-

thesis of numerous other bodies hitherto

thought to be possible of preparation only

through the mysterious life-force.

Although the fundamental laws under-

lying these divisions of chemistry are the

same, yet for pedagogic convenience this

classification is adhered to by many ; oth-

* Read at the April meeting- of the N. C. Section of

the American Chemical Society.
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ers even diversify at greater length and we
have physical chemistry, technological, an-

alytical, agricultural and physiological

chemistry. Chemical laws prevail and are

the same, it matters not how one classifies

his facts.

By mathematics through ages we have

sought expression, whether by definite exact

numbers, equations or indeterminates. It

is the language of physics, making possible

the expression of the invention of means for

measuring force and calculating its effect

upon matter. Joule, Helmholtz, Robert

Mayer and Maxwell in their refined discov-

eries in mechanics touched chemistry, for

the explanations of the phenomena of dis-

sociation, solution, vapor pressure, osmotic

pressure, etc., as developed by Arrhenius,

Van't Hoff and Nernst, and taught by Ost-

wald, could never have gained currency

save through the invention of a mode of

quantitative expression by the former sa-

vants. J. B . Bichter over a hundred years

ago said that chemistry was a branch of

mathematics. In fact, recently Lord Kel-

vin said ' Nothing can be clearly under-

stood until we can express it in figures.

'

It has only been within the past three-

tenths of the present century that the bar-

riers between physics and chemistry have
been completely removed. This came
about through the necessity of applying

more closely certain laws of physics for the

explanation of chemical facts, as, for ex-

ample, electrolytic conductivity, heat of re-

action and so on, and reciprocally by con-

version of chemical force into electrical

energy, heat, phosphorescent light, etc.,

and measuring the same. Mathematics
has served as the medium of quantitatively

determining these changes—in short, phys-

ical chemistry.

Geology may be termed the chemistry

and physics of the earth's crust, more par-

ticularly applied to the inanimate portion

of the world, although full cognizance is

taken of alterations of the shell by animals.

Latterly geology and biology, the chemistry

and physics of animal life, may be said to

merge. Only recently chemistry and biol-

ogy have been more firmly welded into a

unit by the interesting work of Bredig and
Miiller von Berneck on ' Inorganic Fer-

ments,' in which was demonstrated that

certain life processes, hitherto regarded as

possible only through the intervention of

bacilli, could be carried out by means of an

active chemical. This step is far in ad-

vance of even Biichner's enzyme fermenta-

tion. Attention has been called by the

sensational press to the incomplete, but

fruitful and promising, researches of Loeb
and E. B. Wilson on parthenogenesis or

chemical fertilization.

Cognizant of the persistent outcropping

of favorable evidence for Darwin's evolu-

tion, we observe a unity of purpose in ani-

mal growth. Astronomy is the chemistry

and physics of celestial bodies, and our

knowledge of them is based upon observa-

tions dependent upon mathematical consid-

erations. By the term mathematics here

used of course must be meant simply a

method by which the senses judge.

Accepting, therefore, the articulated rela-

tion among the various utilitarian divisions

of science, we may develop our theme along

the lines of those teachings of which we feel

best qualified to write, namely, physics and

chemistry, and regard all science as these

two diflferently applied, either as to method
of application, or class to which we would

direct the application. We are perfectly

aware of valid arguments that may be put

forward strenuously against such a concep-

tion, yet feel that we shall be reduced to

the study of a unity, as we must eventually

express our knowledge of all science, quali-

tative and quantitative, mathematically.

Despite this unifying tendency to which

we would call attention, chemists persist in

discovering new elements, as argon, helium,
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neon, krypton, radium, polonium, etc., and

seem to have facts in direct opposition to

our ideas. Over a century ago the same

Eichter noted resemblances of what chem-

ists now term elements. Lavoisier b}' chem-

ical and physical means proved the law of

conservation of matter. Then Dalton as-

cribed weights to these elements composing

matter, from which came our satisfactory

atomic theory. None of these, as well as

Joule's masterful proof of the conservation

of energy, was possible without a medium
ofexpression, namely mathematics, whereby

the necessary comparison of weights and

other measurements could be made. The
triads of Dobereiner and Dumas, and New-
lands' octaves foreshadowed a periodicity in

atomic properties as later clearly and defin-

itely set forth by Mendeleeflf and Lothar

Meyer. This periodic law, so long accepted,

has had shadows cast upon its universality

by the failure of scientists so far to satisfac-

torily arrange the new elements noted (and

several old ones) in accord with it. Natur-

ally we lend ourselves to the thought that

this is due to our insufficient knowledge of

these novel and striking members of the

chemical family.

Prout may not have been so far wrong in

conception when he asserted that all the

elements were compounded of hydrogen,

then known to have the lowest of all atomic

weights. Stas's classical researches and re-

determinations of the atomic weights and

Morley's accurate proof of the mass rela-

tions of hydrogen and oxygen prevent abso-

lutely the acceptance of the fact of the state-

ment, but the germ of thought bears fruit.

The idea is still prevalent, and Crookes has

termed that initial, universal substance of

which all else is composed, protyle. In fact,

J. J. Thomson has only recently, in very

wonderful researches on electric discharges

in gases, been able ingeniously to demon-

stx'ate, by mathematical interpretation of

the experimental results, that the atom is

made up of a number of smaller bodies,

which he terms corpuscles.

Thus we are brought almost face to face

with the most ancient alchemical teachings.

Within recent years, Hartley, thoroughly

orthodox, has written that " one element in

a group differs in its properties from another

not because it consists of another kind of

matter, but because the quantity of matter

in an atom is different." While we are not.

inclined to give over-serious consideratioiL

to Fittica's recent assertion that he has

actually transmuted phosphorus into arsenic

under one set of conditions and into anti-

mony under another, doubtless later trans-

mutation will become an experimental fact
j

not that all our base metal will be converted

into a precious one, but we shall secure

more refined methods and further decom-

pose our present elements ; or the increased

number of elements, yearly augmented,

shall give us a more perfect periodicity, dem-
onstrating the relationship of the elements

and their unity without requiring the ac-

tual experimental proof. The speculative

hylozoists may thus have foretold events.

We have other experimental evidence

pointing in the direction indicated. Some
of our chemistries, not so long ago, dogmat-

ically taught that hydrogen was the lightest

known gas and impossible of liquefaction

;

or if it could be solidified, it would be me-

tallic in character. Dewar, Olzewsky and

Wroblewsky have secured that gas as a

limpid liquid by intense refrigeration in

vacuum-jacketed apparatus. And but re-

cently the first named in classical researches

reduced the temperature of liquid hydrogen

to within eighteen degrees of the absolute

zero (— 255° C.) and obtained white, crys-

talline, solid hydrogen. These researches

with extreme cold and Moissan working at

from three to four thousand degrees give us

the widest ranges of temperature. The

latter has already secured many elements

hitherto regarded as non-volatile in a gas-



168 SCIENCE. [N. S. Vol. XIV. No. 344.

eous condition. Like Dewar's work at the

low temperatures, it appears that a refine-

ment of skill will secure all elements in a

gaseous condition. Thus all matter, that

is, elemental, may exist in the three phys-

ical states.

In the domain of physics, observation of

tihe marvelous effects of the Eontgen rays,

Becquerel rays, the characteristic property

of certain old and some recently discovered

elements, as barium, thorium, radium and

polonium, show new things undreamt of.

We cannot say that these discoveries,

praise-deserving and wonder-creating as

they are, will give us final proof of the

truth of our premise as put forth, yet they

do point in that direction.

All forms of energy are interchangeable,

hence we have but one force, whether it ex-

hibit itself as heat, electrical energy, chem-

ical force, or what not. These new rays,

active and specific in their demonstration,

are but altered forms of the one force. Why
not therefore a one matter ? Having reached

that point we may con within reason Ost-

wald's dictum, that all is force, there is no

such thing as matter. We may well con-

clude by repeating the query of the elder

Biichner, that aberwitzig youth :
" Is it a

duty to believe things that can not be

proven ?
"

Charles Baskerville.

FOBMATIVE MUSEUM PERIOD*

Scientific activity developed more slowly

and was less encouraged in New York in

the earlier years of this century than in its

neighboring rivals Boston and Philadelphia

The expression of a mercantile, or more
harshly described as that of a money-mak-
ing city was early acquired, and baffled or

obscured the spirit of scientific research.

In a measure this suggestion, applied to the

miscellaneous avenues of enterprise and the

accumulation of wealth, was sensibly de-

ceptive. It would be quite impossible to

stifle the incentives to the study of nature

in a population of nearly one million peo-

ple, and the limited consideration given to

physical, chemical and geological science

in the colleges, high-schools and seminaries,

which aroused unfailingly increased interest

in the objects of nature, led to their collec-

tion, and stimulated local societies in their

study and record.

An examination of the decade immedi-

ately prior to the establishment of the

American Museum of Natural History, and

by implication a reference to the conditions

somewhat earlier, show us the formative

stages shaping public needs for its appear-

ance and public appreciation of its value.

Philanthropic and social designs, histor-

ical research, theological learning, medical

study and literary invention were signifi-

cant in the more intellectual life of New
York City from 1830 to the date of the

foundation of the Museum in 1870 ; the

active participation in education of three

colleges, a normal school for women, two

medical schools, and numerous lesser cen-

ters of learning, including the invaluable

services of the Cooper Institute with two

seminaries devoted to religious instruction,

were distinctive evidence that New York
was notobliviousto theclaim of knowledge.*

But science in its purer forms and espe-

cially the study of nature in its animal and

vegetable life, received scant recognition in

the curriculse of instruction. Two socie-

ties, the New York Academy of Sciences,

later (1876) the Lyceum of Natural His-

tory, and the Torrey Botanical Club (1870),

were the guardians and shrines of the

scientific life of the city, and collected in a

compact coterie the separated enthusiasts

* Columbia University (King's College) dates from

the last century (1754); the New York University

was opened 1831 ; the College of the City of New
York (Free Academy) in 1849 ; The Normal College

in 1855 ; Union Theological Seminary in 1836 ; General

in 1817.
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in the study of nature. The Lyceum was

in a precarious condition for many yeai's,

and, at least until 1836, led a shifting, and
in some respects shiftless, life. In the lat-

ter year it occupied its own building at 563

Broadway, and here the elder Stillman

began a series of lectures on geology, seven

in all, which produced a moderate sensat;ion

in the controversies of the day. A museum
was a part of the appropriate features

of the society and these were increased

by donations to such an extent that

Mr. J. H. Eedfield, a competent judge,

alludes to them as 'large,' a term cer-

tainly of variable significance in the

mouth of a collector. The exact nature

and contents of these collections can be

determined from the chapter on collections

in Professor Fairchild's ' History.' In view

of the many local features now introduced

in the halls of the Museum and as a means

of determining the advance made in the

expectations and ambitions of a Museum,

a glance at these collections is instructive.

As early as 1817, Messrs. Torrey, Rafines-

que and Knevels were made a committee
' to travel and explore the natural history

and productions of the neighboring coun-

ties'; with them in this work were associated

Drs. Mitchill and Towusend. Bones of a

mastodon were found in Orange Co., later

were added a right whale and a swordfish,

from the Atlantic, while specimens of the

Wallkill carp and pike, and ' white wild

sheep ' from the Rocky Mountains, formed

the nuclei of an increasing cabinet.

' Measures for completing a catalogue of

the vegetables growing within 100 miles of

the city ' were early instituted, a device

now variously illustrated in the collections

of plants, buds and insects made to-day.

Minerals were added, and repeated addi-

tions of snakes and fishes, fossils, skeletons,

plants and shells gave it a local reputation

and naturally engendered some self- con-

gratulation amongst its members. But

when we learn that it was all accommodated
in sixty-two boxes, the reader, familiar with

existing needs, is recommended to realize

how ideas and ideals advance.

It is not incumbent upon a historian of

the American Museum to dwell upon the

struggles of the Lyceum, but it would be

an error in precision not to indicate the in-

fluence this and similar or affiliated move-
ments had in determining its inception, and

especially pointing out the critical relations

in 1865 of the Lyceum to the projected

The Lyceum Bailcling, No. 563 Broadway.*

American Museum. The Lyceum increased

in its membership and the papers read at

its meetings by Juo. J. Audubon, De Witt

Clinton, James E. Dekay, Jno. LeCompte,

Samuel L. Mitchill, Jno. Torrey, Asa Gray,

G. Troost, Thos. Bland, James D. Dana,

Theodore Gill, Gen. L. Lawrence, Jno. H.

Redfield, Temple Prime, Alexander Agas-

siz, W. A. Dall, J. S. Newberry, William

Stimpson, Benj. JS". Martin, Augustus R.

Grote, while listened to by a small audi-

ence, were contributions to the development

of scientific feeling in New York. Dr. Jno.

C. Jay, whose collections in conchology

formed the nucleus of the present cabinet

* This and other illustrations to this article are pub-

lished by the courtesy of Professor H. L. Fairchild.
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of shells in the American Museum, as his

library was the foundation of its present

^W.^Kili-a'^'A -;.

the L3'ceum with a possible reference to a

permanent home and a hall for its collec-

tions. Quoting from Professor Fair-

child's 'History of the New York
Academj^ of Sciences ' (p. 49) we learn

that "the circular letter explaining the

plan had affixed to it the names of the

active members of that time, which were

these : William A. Haines, Kobert L.

Stuart, George IST. Lawrence, J. Carson

Brevoort, H. D. A^an Nostraud, Chas.

A. Jay, Dr. John W. Greene, D. Jackson

Steward, Charles M. Wheatley, Temple

Prime, with Livingston Satterlee as

Chairman. " This effort was unsuccessful

and the disappointed hopes of its authors

were later revived and the cooperation of

tlie more influential embodied in the

creation of the American Museum of

Natural History. All expectation of se-

curing in the rehabilitation of the Ly-

ceum a permanent museum was de-

stroyed, when, on May 21, 1866, the Med-

ical College building, in which the collec-

tions of the Lyceum were placed, was

burned. The collections were not insured

and only its valuable library escaped de-

Uuiversity Medical College, Fourteenth St.

library, was one of the most enthusiastic and

fsedulous advocates of its interests while in

its financial necessities the Lyceum
leaned rather too heavily on his

generous sympathy. Amongst the

friends and officers of the New
York Lyceum from 1860 to 1869

were names afterwards identified

with the opening and even the later

years of the American Museum.
Amongst these were William A.

Haines, Eobert L. Stuart, George

M. Lawrence, J. Carson Brevoort,

D. Jackson Steward. These gentle-

men were in several instances them-

selves collectors and possessed

libraries and cabinets of command-
ing interest. They became inter-

ested in 1865 in a movement to secure struction. For years before this the Ly-
moneys for the furtherance of the object of ceum had been engaged in a despairing

Stuyvesant Institute, University Medical College.
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struggle to perpetuate itself and secure an

autonomous existence. It had become

after the foreclosure of its own bnild-

iug the guest of the University, moving

from the Stuyvesant Institute on Broad-

way to the Medical College upon the

site of the present Tammany Hall. With

the disappearance of its collections, and

the abrupt termination of plans of its

growth into a substitute for a museum,

its formative relations to the Ameri-

can Museum ceased. Its scientific work

continued, and the spirit of research it

fostered helped the objects of the

Museum. Such addresses as that

of Dr. Barnard at its Semi-Centen-

nial on ' The relation of science to

the advancement of civilization and

the expediency of a public provision

for the support and encouragement

of scientific inquiry ' were directly

stimulating to the project of a mu-
seum, at that moment ready to take

place. Besides the slender and per-

haps almost imperceptible influence

of the Lyceum in creating a demand

for a great museum, a small meas-

ure of regard can be bestowed upon

the efi"ect, on the public-spirited

citizens at least, of the Brooklyn

Institute, which during all these

years from 1845 onward had been

eagaged in the study of science, in devel-

opiug scientific discussion, scientific edu-

cation, and in stimulating the acquirement

of scientific collections. A few details of

the history of this institution can hardly

be disregarded in any exhaustive sketch of

the scientific tendencies then surrounding

or immanent in New York City. The

Brooklyn Institute originated in the Brook-

lyn Apprentices' Library Association in

1825. It expanded rapidl}'. Lectures

under its auspices were amongst the first

public expositions of natural science near

New York. In 1843 it assumed the pres-

ent name and function of the Brooklyn In-

stitute, and was really an important factor

in the educational life of Brooklyn. Here

Agassiz, Dana, Gray, Henry, Morse, Mit-

chill, Torrey, Guyot and Cooke brought

the treasures of their learning and thought

during the conspicuously brilliant period of

its activity from 1843 to 1867. Mr. Augus-

tus Graham endowed it, and while for some

time the interests of history and the claim

of religion somewhat disabled the efforts

of its scientific members, collections were

made, notably that of coleoptera of Harvey

New York Dispensary, AVhite and Centre Streets.

G. Rich, and the interests of science through

its remarkable educational work advanced.

It served its useful purpose in preparing

the ground, in cultivating public feeling for

the erection and support of a great museum.

A stream of influence, not very perceptible,

perhaps, but of some importance as the

years drew near to 1876, emanated from

the School of Mines in Columbia College

(1864), where from the exertions of Pro-

fessor J. S. Newberry the study of botany

and zoology was more technically pur-

sued than anywhere else in New York,

and from which groups of young students
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in geology and mineralogy were annually

issuing.

Apart from the gradually educated de-

mands amongst the studious classes, the

public- spirited citizens of New York were

intelligently sensitive to the reputation of

the city, and when they recalled the mu-

seums of foreign cities whose collections

and arrangements had challenged their

admiration, they regretted that ISTew York

was yet without its own museum. In the

United States it was behind other cities.

College of Physicians and Surgeons, Barclay St.

The Academy of Natural Sciences, founded

in Philadelphia in 1812, possessed some

collections with which were associated the

names ofMorton, Conrad, Nuttall,Audubon,

Lucian Charles Bonaparte, Harlan, Eafin-

esque and others, and had created a pro-

visional museum. Thomas Say, the distin-

guished conchologist, was its first curator,

and through the generosity of William

Maclure, the geologist, a building was
opened in 1840 to the public, abundantly

stored with the objects of nature, later suc-

ceeded by the structure at Nineteenth and

Eace avenues ; at Washington, the Smith-

sonian Institution, embracing the aims of

the National Institute, was provided with

a museum, apologetic, perchance, to the

taste of an exacting critic, but still a dig-

nified place for public instruction. Boston,

from the exertions of the members of its

Society of Natural History, had dedicated

its museum on the 2d of June, 1864, when
Professors Wyman and Wm. B. Eogers,with

Mayor Lincoln, gave distinction to the cere-

mony. In Cambridge, as early as 18G0,

rapid progress had been

made on the new Museum
of Comparative Zoology

through the enthusiasm of

Agassiz, whose definite re-

lations to the creation of

the American Museum of

Natural History are pre-

sented later in this history.

Chicago had created a mu-

seum under the auspices of

Major Robert Kennicutt and

later through the stimulus

of Stimpson, and although

it was damaged by fire in

June, 1866, it still survived,

and furnished, long prior

to the erection of the great

Field Museum, entertain-

ment and information to the

public.

There had been indeed in New York,

outside of the immediate limits and in-

fluence of the Lyceum, efforts at museum
installation. But they were industrial or

historical or artistic and but slightinglj^ re-

garded the natural sciences. It must be

remembered that the impulse which finally

resulted in the Museum of Natural History

was twofold, and enclosed the divergent

tendencies towards nature and art, for the

American and Metropolitan museums were

simultaneous creations.

These preliminary efforts to give a mu-
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seum to ISTew York are significant in this

connection. Perhaps the first museum in

which a regard for scientific arrangement

was shown in New York was that described

in a rare and old pamphlet printed in 1804

entitled, ' Catalogue of the Natural Pro-

ductions and Curiosities which Compose the

Collections of the Cabinet of Natural His-

tory, opened for Public Exhibition at No.

33 William St., New York.'^ This cata-

logue, apparently prepared by a Delacoste,

in an introduction of four pages states that

" there is scarce a city or town of any im-

portance in Europe that is not possessed of

a cabinet of that kind ; but in the United

States of America, the variety of whose

productions and their dissimilarity from

those of the Old World offer ample field for

the researches of the naturalist, there is

scarcely a collection deserving the name,

except the one in Philadelphia belonging

to Wm. Peale, whose indefatigable re-

searches and laudable exertion to promote

the knowledge of natural history entitle

him to the gratitude of every friend of

science." This collection was exhibited as

the ' Delacoste Cabinet of Natural History,'

at Federal Hall and apparently at No. 80

Greenwich Street. The collections, accord-

ing to the examination instituted by Mr.

Avery, appear to have* been gathered on

the coast of Guyana in South America,

presumably by this Delacoste, and were

made up of ' Quadrupeds, Birds, Fishes, In-

sects, Eeptiles and Natural Productions of

Cayenne.' The information is further

elicited from the pages that " this above

collection, which was originally put up for

a Cabinet in St. Petersburg, would be sold

here, if any purchaser should offer, and in

case of the contrary will be forwarded next

"We -were indebted to the kindness of S. D.

Avery, Esq., for the privilege of inspecting this in-

teresting pamphlet, a notice of which was first printed

in the New York Times, Saturday Eeview, July 1,

1899.

spring to its first destination." Delacoste

inaugurated the plan of subscriptions now
familiar under a different form to his suc-

cessors, and we find amongst his sub-

scribers the names of leading New York
people of that early day, as the Clintons,

Hamiltons, Depeysters, Hosacks, Living-

stons, Pringles, Seymours, Eutherfords,

VanDykes, etc. Amongst these is the

name of Jerome Bonaparte. Delacoste

wished to make his establishment " per-

manent in New York, to augment his col-

lections in proportion to the encouragement

which he will receive, ^ ^ * and binds

himself, if enabled by an adequate support,

to travel through the whole continent of

North America for the purpose of securing

a skeleton of that anonymous animal called

the mastodon." The subscriptions ranged

from $3.00 to $1.00.

Before this in 1790 the Tammany So-

ciety ' established a museum for the pur-

pose of collecting and preserving everything

relating to the history of the country.'

(Manual of the Common Council of New
York, 1865, D. T. Valentine.) This mu-
seum was subsequently relinquished to Gar-

diner Baker, whose expenditure of time and
money upon it had been considerable.

After the death of Baker it was sold to W.
J. Waldron, and finally was merged in the

Scudder Museum, of which it formed the

foundation, in Chatham Street. This em-

bryonic effort was called the American
Museum.
John Scudder, the predecessor of Bar-

num and Peale, established a pay museum
of some merit in 1810. It was praised in

very mellifluous English by a contempo-

rary who rejoices that " it continues daily

to improve, by extensive and valuable ad-

ditions of the works of nature and artificial

curiosities, from all parts of the world. Its

immense collections are well arranged and

beautifully displayed in four spacious sa-

loons, each 100 feet in length ; in addition



174 SCIENCE. [N. S. Vol. XIV. No. 344.

to which another deparfcmeut has recently

been added of still larger dimension." This

museum was on the ground now occupied

by the St. Paul Building, opposite St. Paul's

Church, Broadway. Fitz Green Halleck

describes it as :

" Once the almshouse, now a school of wisdom,

Sacred to Scndder's shells and Dr. Griscora."

Peale's Museum and Gallery of Fine Arts

stood on Broadway opposite to City Hall

Park. It was founded in 1825. It is im-

possible to withhold at least a partial quota-

New York Institution. ' The Old Almshouse.' Western end

facing Broadway.

tion depicting its attractions as given by the

veracious Disturnell.* " It contains four

spacious apartments, which are arranged in

the following order : The 1st contains speci-

mens of natural history in all its branches, and for

beauty of arrangement, and the exquisite

* ' New York as it is in 1837 containing a general

description of the City of New York, list of officers,

public institutions, and other useful information. In-

cluding the public officers, etc., of the city of Brook-

lyn, accompanied by a correct map—jjublished by J.

Disturn ell, 1837.'

style in which the articles are mounted,

render it one of the most interesting places

of public amusement in the country. The
2d is a large and valuable collection of

paintings, by eminent artists, amongst

which may be particularly mentioned a por-

trait of Napoleon by Le Fevre ; a Magdalen

by Le Brun, together with portraits of at

least 150 celebrated citizens and foreigners.

The 3d contains a very superior Cosmo-

rana, several wax figures of good workman-
ship, fossil shells, minerals and miscella-

neous curiosities."

As early as 1801 botany at

^ least achieved in New York a

^g notable recognition. It was then

that Dr. David Hosack pur-

chased the Elgin domain and

created there a botanical garden.

This property of twenty acres

was between 5th and 6th ave-

nues on 47th and 51st streets.

Here, to quote the elegant Dr.

Francis, " were associated in

appropriate soil, exposed to the

native elements or protected by

the conservatory and hothouse,

examples of vegetable life, and

of vaiiety of development— a

collection that might have cap-

tivated ,a Linnseus or a Jussieu :

and here indeed a Michaux and

a Barton, a Mitchill, a Doughty,

a Pursh, a Wilson or a Le Comte
often repaired to solve the doubts of the

cryptogamist or to confirm the nuptial

theory of Valliant."

This efibrt of Dr. Hosack' s was a natural,

though distant, precursor of a scientific

museum.
Associated with Gardiner Baker in the

organization of the American Museum was

John Pintard, who laid the foundation of

the N. Y. Historical Society. This institu-

tion gathered strength rapidly, as might

have been expected, and its museum of his-
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torical treasures increased and expanded,

and led a migratory life of more than 50

years, in which it wandered successively

from the old City Hall, in Wall Street, to

the Government House, in Bowling Green,

to the IS". Y. Institution, to the Rerasen

Building, on Broadway, to the Stuyvesant

Institute, to the jST. Y. University, until

finally, in 1857, they rested permanently in

the present home of the society at Eleventh

Street and Second Avenue (History of IST.

Y. City, Benson J. Lossing). This so-

ciety's collections assumed at this latter

date the character of a museum in a popu-

lar sense, for at this time it secured the pos-

session of Dr. Abbott's collection of Egyp-

tian antiquities.

As early as 1854 Dr. Abbott's collection

of Egyptian antiquities was brought to this

country by its distinguished owner and an

effort made to secure for it an appropriate

home in America, Dr. Abbott, during a

residence of more than twenty j^ears in

Egypt, where he had served as a physician

in the array of Mehemet Ali during the

Syrian war, had spared no pains and appar-

ently little expense in the accumulation of

a museum of Egyptian antiquities. The

reception of his project was disappointing

and hardly creditable to ISTew York, where

the collection it was expected would re-

ceive a proper reception. It did not. how-

ever, undergo the misfortune of being lost

to the city. Several friends of Dr. Abbott

and many gentlemen of influence and

means, amongst whom was Peter Cooper,

secured for it at least temporary security

and it was placed in an apartment in the

then New Institution, now the Cooper

Union Hall, in Astor Place. The amount

required was $60,000. The editor of Har-

per''s Magazine urged its purchase on the

grounds that it ' would be the nucleus of

a generous and extensive historical, scien-

tific and artistic museum, which would give

New York an elevated rank as a real, and

not a pretended and assumed, metropolis

among the great cities of the world.' Such

opinions, prevalent in the prints of the time,

show how widely emphasized was the need

of a great museum for the citj\ The His-

torical Society subsequently became the

possessor of an immense art collection,

numbering 1,000 examples of paintings and

sculpture.

The project of a permanent crystal palaca

is familiar perhaps to the older men of our

day, and the history of that elusive scheme,,

from the day when it opened as a World's

Fair to its extraordinary half-ludicrous

climax as a stock company, and a faint re-

flex of Sydenham Palace, under Barnum's

direction, a well-remembered chapter in the

events of half a century ago. In May,

1853, the approaching completion of the.

Crystal Palace was hailed by the New York
public and by the large expectant popula.-

tion of its suburbs with delight and pridev

It was at first a World's Fair, and in the

sketches of the time we meet expressions of

interest in which are mingled quite indis-

criminately delight over its completion, and

pleasure at the prospect of the Franconi

hippodrome and a stupendous tower for

panoramic views. The Crystal Palace was

a wonderfully attractive building. It was

modeled after the Crystal Palace of London,

but was a really more admirable architec-

tural work. It occupied the ground now
known as Brj^ant Park, and covered five

acres of ground. Its roof was supported on

iron columns and the spaces between them

were closed in by glass. It was a marvel-

ous creation of Moorish and B3^zantine com-

position. The annual fairs of the American

Institute were held here, and it was per-

haps the first seriously and generously con-

ceived effort at the work and mission of a

museum. It was known as the New York's

Industrial Exhibition, and while it largely

partook of the ephemeral bizarre and com-

mercial character of a fair, it enlarged the
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mind of the public b}^ a display of both ijja-

ture and art, and was a logical excitant of

those desires in the scientific and artistic

spirit of 'New York that led finally to the

establishment of our art and scientific mu-
seums. During the season of the World's

Fair the art and the products of Denmark,
France, England, Germany, Belgium, Hol-

land, were here superbly housed, and the

aldnaiMiinating effect upon our people cannot

\>b Overestimated. Its mention is essen-

tial for an appreciation of the conditions

preliminary and formative to the erection

of the present Museum of Natural Historj'.

Those various enterprises and events so

briefly epitomized would not of themselves

have provided exactly the sort of stimulus

required to bring to a procreant stage the

undefined wishes of the leading citizens of

New York for a great museum. This

stimulus was provided, however. It arose

from two separated centers of scientific ac-

tivity, the organization of a Natural History

Survey of New York State, and the per-

suasive influences emanating from Louis

Agassiz at Cambridge.

Zoology in New York State received an

early recognition in the labor of Samuel L.

Mitchill, who in 1813 commenced an ac-

count of the fishes of the State, which, how-

ever, when published became a local review

of the fishes near New York City. Contri-

butions to the ornithology of the State were

frequent, apart from the general works of

Wilson, Bonaparte, Audubon, Cooper and

DeKay, and AVilliam Cooper ; Bachman,

Le Conte, Barnes, Jay, Bailey, added fresh

studies in herpetology, mammalogy, conch-

ology and microscopy. As early as 1799

Mitchill had collected facts relative to the

mineralogy of New York State, and he was
succeeded by less-known names, until T.

Romeyn Beck published in 1813 a more

valuable review of this subject. The in-

terest in the natural productions grew, and

public attention and public funds became

gradually involved in the examination.

Stephen Van Rensselaer in 1820 authorized

Amos Eaton and T. Romeyn Beck to make
a survey of the county of Albany. This

was later extended to Rensselaer County,

and over the line of the Erie Canal, the

latter exploration producing Eaton's famous

geological nomenclature and scheme of New
York geology. The realization amongst

public officers that the time was ripe for a

thoroughly organized survey was more and

more strengthened. In 1835, upon the mo-

tion of Chai'les P. Clich, a representative

from New York, the Assembly of this State

passed a resolution directing theSecretary of

State, John A. Dix, to report upon the most

expedient plan for a complete geological

and natural-history survey of the State.

Secretary Dix made the report, and on the

ISfch of April, 1836, this great survey was

sanctioned by the Legislature, its mainte-

nance provided for, and James E. DeKay,
John Torrey, Lewis C. Beck, William W.
Mather, Ebenezer Simmons, Timothy A.

Conrad, Lardner Vanuxem and later James

Hall were organized into a scientific direc-

torship of its interests. The immediate re-

sult of this survey was the erection of a

museum in Albany, and a new conception

given throughout its publications to the

importance of natural science. In 1869,

the year immediately preceding the foun-

dation of the museum, the survey had been

in operation some thirty years, and Pro-

fessor James Hall had gathered together a

private collection of remarkable dimensions,

representing the paleontological historj" of

the State. A lesson, if exhibited instruc-

tively to the public, in geological events

was here concealed, and only the facilities

and purposes of a great museum could

properly present it. The entire range of

facts embodied in the reports of the survey

and those of the New York State Cabinet

had sensibly deepened the growing impres-

sion and expectancj'^ that a great city must
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assume the responsibilities of such an insti-

tution. This collection of Professor Hall's

was for sale and its possession would be of

inestimable value to anew institution.

The second and presumptively more ef-

fective influence shaping the thought of our

citizens in this direction was the enthusiasm

over the work and lectures of the great

Swiss naturalist, Louis Agassiz. Agassiz's

own success in securing the cooperation of

the Massachusetts State Legislature to cre-

ate the Museum of Comparative Zoology at

Cambridge was a pioneer effort along lines

followed quite closely hy the American

Museum of Natural History. It was in-

deed upon the inauguration of the Museum
of Comparative Zoology that the second

group, as Marcou has observed, of Agassiz's

pupils, was formed, a group that dissemi-

nated over the entire United States a new
love for natural science, and formed in

themselves a radiant center of genius and

industry.

Louis Agassiz, the Swiss naturalist who
had declined the flattering and profitable

offers of the French government to fill a

position of superintendence over the Mu-
seum of Natural History or Jardin des

Plantes in Paris, also the chair of paleon-

tology in the State University of Switzer-

land, had established himself in the af-

fections of America. His lectures were

revelations, and the public of New York, as

of almost every other great city, had been

awakened to a new sense of appreciation of

the study of nature. A series of distin-

guished men had imbibed from his con-

tagious enthusiasm for nature, and had

elevated the fame and established the per-

manence of American science ; amongst

these were Allen, Scudder, Yerrill, Putnam,

St. John, Morse, Emerton, Hyatt, Shaler,

Ordway, Stimpson, Niles, Lyman, Clark,

Mills, Packard, Ball, Mann, Uhler.

Agassiz's association with Bache, Gray,

Morton, Leidy, Baird, Wymau, Pourtales,

Lesquereaux, Rogers, Conrad, Guj^ot, Mar-

cou, in the higher scientific circles of Amer-

ica, and his intimac}' with Emerson, Whit-

tier, Longfellow, Felton, Lowell, Holmes,

Binney, Hoar, Ticknor, Howe, Sumner, in

the social regenc}'' of Boston, had created

for him a personal preeminence quite unique

in the United States. Certainly Agassiz's

relations with all his pupils had not been

invariably honorable to himself, but even

the famous ' Salem Secession ' with its re-

sulting publication of The American Nat-

iiralist only served to give a wider promi-

nence to his peculiar and fascinating en-

thusiasm.

And in 1860 Agassiz's long- cherished

scheme of founding a great museum ma-

terialized in a conspicuous inauguration of

the building of the Museum of Compara-

tive Zoology in Cambridge. The Governor

and his staff and a great concourse of peo-

ple, with the faculty of Harvard College,

were present, and the event, dwarfed in-

deed by the imminence of a terrible con-

flict, distinctly foreshadowed the develop-

ment and expansion of the museum idea

in the large cities of the Union.

Amongst those earl}^ engaged in the duties

of this museum was Albert S. Bickmore, a

young man then, who, in a succeeding year,

entered the service, and being detailed to

duty near the seashore, seized the occasion

to revive his studies of sea-life by making

a collection of the coast shells of North

Carolina. Professor Bickmore had noted

with interest Agassiz's supple combination

of tact, eloquence and personal charm in

securing the effective alliance of the Com-

monwealth of Massachusetts, and his adapt-

ability to the methods of private importu-

nity. Through these combined agencies

the Legislature of Massachusetts had

granted $100,000, the citizens of Boston

raised $71,000, Mr. Francis C. Gray left

850,000, and a sentiment of generous appre-

ciation for the purposes of the museum had



178 SCIENCE. [N. S. Vol. XIV. No. 344.

been created. Agassiz's success in this way-

was remarkable. He obtained under the

most discouraging circumstances,even in the

darkness of the war, large sums of money
from the Legislature of Massachusetts, and

his appeal to individuals was always irre-

sistible.

It seems pertinent, in view of the analo-

gous relations of the New York museum to

the Legislature of the State and private

benefactors, to quote Marcou's expressive

description of Agassiz's methods. Agassiz's

biographer writes :
" The amount of scien-

tific diplomacy he made use of is something

astounding ; for instance, he would detail

with great clearness the working of the in-

stitution, and make it clear that the mu-
seum is an element of education even in the

most elementary school of commonwealth,
and that in the future generations there

would not be a child who would not have

the opportunity of understanding the

scheme of creation as thoroughly as he un-

derstood his multiplication table. He had
the tact to adapt his explanations and his

description of the absolute poverty of the

institution to the listener and his official

position in the State. Then, after weeks
of such preparatory work at the State

House, came the annual visit of the whole
legislative body, with the Governor at

its head, to the museum. Everything

was in readiness for the reception when
the six or ten street cars, filled with legis-

lators, arrived at the University grounds.

Agassiz conducted them at once into the

various exhibition halls, showing the treas-

ures of each and briefly describing the de-

partments. Afterwards in the lecture room

,

in an informal conversation, he detailed the

methods and needs of the institution. He
always succeeded in winning to his side

farmers, tradesmen and politicians. After

such a visit the Legislature always voted a

new appropriation of public money ; it was
only necessary for the President of the Sen-

ate and the Speaker of the House to make
speeches in its favor, and the resolution

would easily pass the three readings with-

out further debate."

Celebrated collections of the Old World,

constant accessions from the new, were

pouring into the museum at Cambridge.

In 1869 Professor Agassiz reported that

though the income of the British Museum
and the Jardin des Plantes was more than

ten times that of the Museum of Compara-

tive Zoology, yet the last " in certain de-

partments, such as corals and fishes, was
superior to both, and that in activity of re-

search and publication it yields to neither,

while the increase of its collections since its

existence, and the prominence it has at-

tained among the museums, are such as no

like establishment has reached in the same
time and with the same means."

It was with anxious eyes that the natur-

alists of ISTew York and those citizens of

the great metropolis that were devoted to

the advancement of its intellectual interests

noted this rapid progress. The formative

period closed, and the crystallization of an

idea, so definitely recognized, quickly suc-

ceeded in those years, which included the

incorporation of the American Museum of

Natural History.
L. P. Geatacap.

American Museum
OF Natural History.

SCIENTIFIC BOOKS.

Publications of the Japanese Earthquake Investi-

gallon Commiitee. Nos. 5 and 6. Tokyo.

1901.

These two volumes are continuations of the

series of publications in foreign languages of

the investigations of the Imperial Japanese

Seismological Committee, the earlier numbers
of which received a somewhat extended notice

in the columns of this journal some time ago.

They are written by Dr. Omori, a member of

the Committee in immediate charge of the in-

vestigations, and they contain horizontal pen-
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duluni observations of earthquakes during 1898

and 1899, together with a detailed description

of the horizontal pendulum seismographs used

and some discussion of the results.

In the 'compounrl,' or park, at Hongo,

Tokyo, in which the buildings of the Japanese

Imperial University are located, there has

been erected an 'earthquake-proof house in

which two of the large horizontal pendulums

are placed. They are of rather unusual dimen-

sions, the vertical distance from the point of

suspension to the point of support being nearly

three meters. The pendulum is excellently

planned for stability and convenience of adjust-

ment, and is capable of a vibration period of as

long as three minutes, being, therefore, ex-

tremely sensitive. When adjusted to a period of

two minutes it will show an index displacement

of about 1 mm. for a change of level of about

one two-hundredth of a second. Two of these

seismographs, exactly alike, are mounted, one

to give the N. and S. component of the disturb-

ance and the other E. and W. component.

They are designed, of course, for the registra-

tion of very feeble but often long-continued

disturbances whose seismic origin is remote

from the point of observation. Concerning the

transmission of such disturbances many ex-

tremely interesting observations have been

made, only a few of the most important of

which can be referred to here.

Broadly speaking, the motion of an earth-

quake may be divided into three successive

stages, which are always more or less well de-

fined ; the preliminary tremor, consisting usually

of vibrations of small amplitude and short

period ; the principal portion, the active and

often destructive part of the earthquake, during

which the amplitude is much greater and the

period usually longer ; the end portion, which

is the feeble, small amplitude finishing of the dis-

turbance. The first of these is again usually quite

sharply divided into two stages, which may be

designated as the first preliminary tremor and

the second preliminary tremor, and the principal

portion is also made up of three tolerably dis-

tinct phases, of which the last, designated as

the quick-period phase, is of the greatest impor-

tance in the present discussion.

Several seismologists have already pointed

out the fact that the duration of the preliminary

tremor of an earthquake increases with the dis-

tance of the seismic center from the place of

observation, and this proposition is not only

confirmed by Dr. Omori's observations, but

from them and some others he has been able

to deduce an equation which represents the

relation between duration and distance with

astonishing closeness. Sometimes the total

duration of these disturbances, due to distant

earthquakes, is as long as four hours, but tlie

equation here given is based upon first pre-

liminary tremors varying in duration from five

minutes to eleven minutes. It is as follows :

x = 17.1y — 1360

in which x is distance in kilometres (on the

surface of the earth along the arc of a great

circle passing through the two points) and y is

the duration of the first preliminary tremor in

seconds. This equation is based on long-dis-

tance observations of several earthquakes, three

of which, occurring respectively in Alaska,

Smyrna and Japan were observed in Japan,

while others originating in Japan were observed

in Potsdam and Italy. The agreement of the

calculated values of x with the actual values is

shown in the following table :

Actual Calculiited

Edrthqunke. Distaace. Distance.

Alasl^a, 6,100 6,500

Smvrua, 4.800 4,560

Java 9,200 9,240

Japan, 8,999 8,840

Japan, 9,580 9,540

Perhaps the most interesting subject dis-

cussed in these volumes is the transmission ve-

locities of the various phases of an earthquake

disturbance. Dr. Omori has given much atten-

tion to this important question, considering it

in considerable detail in the light of his own

and other recent observations. It has long

been known that all seismic waves did not

travel with the same velocity, and it was long

ago suspected that different phases of the same

disturbance might be transmitted at very dif-

ferent speeds. During the past few years the

development of 'long-distance seismology,'

as it may be called, has added greatly to our

knowledge of velocity of transmission, and at

the same time it has materially increased the

difficulties by which the subject is surrounded.
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Dr. Omori has compared the time of the ar-

rival of the beginning of three of the phases

mentioned above, namely the first preliminary

tremor, the second preliminary tremor, and the

quick-period phase of the principal poi^tion,

and he has assumed, as he is quite justified in

doing, that they originated simultaneously at

the seismic origin. He has compared the ve-

locities of transmission of these three phases

between Italy and Japan, in ten earthquakes,

with results which agree among themselves in

the most remarkable way.

The means are, for the first preliminary, 12.8

km. per second
; the second p)reliminary, 7.2 km.

per second, and for quick i^eriod of the principal

portion 3.3 km. per second. The latter quan-

tity, it will be observed, is what is usually

thought of in speaking of the velocity of an
earthquake wave.

Now no known rock has a modulus of elas-

ticity high enough to transmit a wave, of either

compression or distortion, with the speed of the

first preliminary tremor as shown above, and it

seems impossible to avoid the conclusion that

this disturbance must be transmitted along

some shorter path within the earth's crust,

while the principal portion undoubtedly travels

along the earth's surface. This question is

greatly complicated, however, by the fact that

the duration of the first preliminary at a given

observation station is very nearly simply pro-

portional to the surface distance from the origin

of the disturbance.

It is impossible to close even so brief a notice

as this must be, without again congratulating

Dr. Omori and his colleagues of the Earthquake
Commission upon the splendid way in which
they are making use of the rare opportunities

which they enjoy for seismological study. The
indirect results of this study, especially as they

are related to the general subject of terrestrial

physics, promise to be of the greatest impor-

tance, and the Japanese seismologists may well

feel assured that they are practically in control

of a field worthy of their highest efforts.

The general form and style of these publica-

tions is so excellent that it may be worth while

to call attention to the existence of a few blem-

ishes, doubtless due to careless proof-reading.

One is tempted to especially mention one of

these, which is the frequent" appearance of

Alasca or Alascan, in which form alone, indeed,

is found the name of the territory, or whatever
it may really be, known to us who own it as

Alaska.

T. C. Mendenhall.

Beitrag zur Systematik und Genealogie der Rep-

tilien. Bj^ Max Furbringer. Abdruck aus

6er Jenaische Zeilschrift fiir Naturwissenschaft,

XXXIX. Bd. (N. F. XXVII.). Jena, Verlag

von Gustav Fischer. 1900. Pp. 1-91.

The paper to which the attention of all who
are interested in the class of reptiles is here

called is only a portion of an extensive memoir,

a summing up of the results of studies detailed

in the twenty-seventh volume of the Jenaische

Zeitschrift and occupying over four hundred
pages of that journal. In view of the author's

important contributions to zoological literature,

especially of his great work on the morphology
of birds, anything that he may have to say on

the kindred group of reptiles must attract at-

tention.

The author first discusses the position of the

most primitive Reptilia and the origin of the

Sauropsida (I.) ; then a survey is made of the

systematic and genealogical relationships of the

various orders (II.) ; and finally, these are

grouped into subclasses, and their genealogical

relation to the other Tetrapoda is treated (III.).

I. Of the living reptiles the Lacertilia and the

Rhynchocephalia are regarded as the most

primitive
; of the latter a single representative

exists ; of the Lacertilia about 1,600. Contrary

to what is generally held, the author does not

regard Sphenodon as the most primitive reptile,

although it possesses many primitive features.

A just appraisement of all its characters places

it lower than the highest Lacertilia, but higher

than the lowest representatives of the latter.

The author contends that in the primitive

reptiles the quadrate bone was movable (strep-

tostylic), and that its fixed (monomostylic) con-

dition is the result of secondary modifications.

Some of the earlier Rhynchocephalia, as Pat-

teohatteria, were probably the lowest of known
reptiles. Notwithstanding their differences,

the Lacertilia and the Rhynchocephalia had a

common ancestor.
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As to the origin of the Sauropoda, Furbringer

holds that they sprang from amphibian ances-

tors whose quadrate was streptostylic.

II. The author regards the lizards and snakes

as constituting two distinct orders. The snakes

are not further considered. The Lacertilia are

divided into five suborders, viz., Lacertilia

vera, Varano-Dolichosauria, Mosasauria, Am-
phisbtenia, and Chamfeleontia. Among the true

Lacertilia, the Geckos are the lowest of living

reptiles. In many characters the Varanidse

stand apart from other Lacertilia. The Mosa-

saurs are regarded as Lacertilia which at an

early period branched off from perhaps near the

ancestors of the Varanidse, and became pelagic.

The author finds in the Chamseleontia numerous

points of resemblance with the Lacertilia vera,

especially with the Uroplatidse. They are hence

placed closer to the lizards than in the system

of Boulenger, but farther removed from them

than in the system of Cope.

As regards the Ichthyopterygia, Furbringer

holds that they possess close relationships with

the Rhynchocephalia, but are widely removed

from the Sauropterygia. The Chelonia are not

thought to be related to the Theromorpha, but

rather to the Sauropterygia. The special phy-

logeny of the Chelonia is veiled in darkness.

The Triouychidfe are oonsidered to be the low-

est in rank of living tortoises, the Pleurodira

the highest. The isolated position in which

Dermochelys has been placed by some writers is

not accepted. The small group of Mesosauria

of the Permian and Lower Triassic find their

relationships with the Sauropterygia, Chelonia

and Theromorpha ; nevertheless they display

many peculiarities.

The Theromorpha appear in the Permian and

lower Triassic in great numbers and in varied

forms ; but with the Triassic they disappear.

Many of them became highly specialized, at-

tained considerable size, and developed, to a

remarkable degree, stoutness of body and of its

component parts. Their relationships are held

t5p be with the Rhynchocephalia, but not close.

They have no affinities with the Chelonia. In

connection with this group the author discusses

the origin of the Mammalia. His conclusion is

that they have spruog from no group of rep-

tiles, but directly from the Batrachia.

The Crocodilia are held to be the highest of

living reptiles. They have distant connections

with the Lacertilia and the Rhynchocephalia
;

closer ties with the Dinosaurs. The extinct

groups Parasuchia and Pseudosuchia are to be

retained close to the crocodiles.

In rank the Dinosauria stand above the

Crocodilia, with which group they show many
affinities. Two characters possessed by the

higher forms lift the Dinosauria above the Croco-

dilia, the upright mode of progression and the

development of cavities in the bones. The
Dinosaurs are accepted as a single order, to be

divided into two or three suborders.

The Pterosauria are estimated to be the

highest in rank of all known Reptilia. They are

specially related to the crocodiles and the Dino-

saurs. Any close relationship to the birds is

rejected.

III. Finally, the various orders are grouped

by our author into subclasses. The first con-

tains the Lacertilia, Ophidia, Rhynchocephalia

and Ichthyopterygia ; and for his subclass

Haeckel's name Tocosauria is appropriated.

The second subclass is constituted by the Ther-

omorpha. A third subclass is formed of the

Mesosauria, Sauropterygia and Chelonia; and to

this the name Synaptosauria is applied. The
Crocodilia, Dinosauria and Pterosauria make
up the subclass of Archosauria.

O. P. Hay.
Abierican Museum Natural History,

New York, July 4, 1901.

Allegany County, Maryland. By Wm. B. Clark,

State Geologist. Md. Geol. Surv., Balti-

more, Md. 1900.

This royal octavo volume of 323 pages, ac-

companied by a folio of 6 pages containing

topographic, geologic and soil maps of the

county on -a scale of one mile to the inch, is the

first of a series of descriptive reports by counties

to be published by the Maryland Survey. Not

only the geologj^, mineral resources and physi-

ography ai*e described, but also the soils,

climate, hydrographjr^ magnetic declination,

forests, flora and fauna. In addition to its

general scientific value, it is of unusual interest

to the county, presenting invaluable data for

the farmer and manufacturer, and furnishing a
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most excellent means of education and instruc-

tion to the inhabitants by interesting them in

the local phenomena and the history of the

mountains and the rocks forming them.

The physiography is by Cleveland Abbe, Jr.,

and the geology by Cleoj)has C. O'Hara. The

county is in the western part of the State, em-

bracing parts of the Allegheny Plateau and the

Great Appalachian Valley. The rocks exposed

in the plateau district are of Carboniferous and

possibly Permian age and have been folded

into a flat northeast-southwest syncliue. The
upturned resistant Pottsville conglomerate

forms the eastern edge of the plateau in a

straight even-crested ridge, and the interior of

the plateau is composed of the softer overlying

rocks protected in the syncline to the west.

The Ridge district, embracing that part of the

county in the Great Appalachian Valley, is

composed of Silurian and Devonian rocks folded

into numerous open parallel northeast-south-

west folds, generally with steeper dips to the

northwest, but not overturned or overthrust.

Erosion has produced long parallel sharp-

crested ridges separated by narrow valleys.

The remains of two physiographic plains

have been recognized in the topography. The
older, called the Schooley Plain, is preserved

only in the crests of the higher ridges. The
younger, called the Shenandoah Plain, is repre-

sented by the tops of low ridges and knolls

between 900 and 1,100 feet elevation along the

margins of the larger streams. This latter

I)]ain consisted of broad valleys between high

ridges which were not reduced during that

cycle of erosion. Two terraces of recent date

were observed in the stream gorges, marking

temporary halts in the downward cutting of

the streams. Some verj^ interesting stream

adjustments are described. The geologic his-

tory of the region is also interestingly pre-

sented.

Among the mineral resources mentioned, the

more important are coal, fireclay, cement rock

and iron ore. Excellent steam coal has been

mined in the county for many years, and the

district is known as the Cumberland-Georges

Creek Basin. Several important beds are

mined and are distributed vertically through

the Pottsville and Coal Measures. The Biar

Vein or 14-foot Vein occurs in the upper part

of the series, and is noted for its great size,

purity and fine steam quality. The report on

the economic products is by Wm. B. Clark, C.

C. O'Hara, R. B. Rowe and H. Ries.

The soils of the county are represented on

the geological map, the subdivisions correspond-

ing to the divisions of the underlying rocks, but

a separate legend giving the descriptions of the

soils. Mechanical and chemical analyses of the

various soils are given in tabular form and their

value for agricultui-e is discussed. Clarence

W. Dorsey is the author.

The hydrography and the remaining subjects

presented in the report, as well as the soils,

were surveyed in cooperation with branches of

the U. S. Government and the reports are pre-

sented hy members of the government corps.

The volume is handsomely printed and illus-

trated with half-tone cuts in the same excellent

manner as in former publications of the Survey.

The atlas accompanying the report is a high-

grade lithographic production. The topo-

graphic map is that prepared by the U. S. Geo-

logical Survey in cooperation with the State.

The colors and patterns used on the geologic

maps are the same as those used by the U. S.

Government and the results obtained are very

pleasing. The publication by counties, how-

ever, makes it necessary to dissect the maps
awkwardly and print them on three sheets,

and makes the folio of unhandy size.

George W. Stose.
Washington, D.C.

SCIENTIFIC JOURNALS AND ARTICLES.

The American Geologist for May contains a

biographical sketch of Elkanah Billings with

portrait by Henry M. Ami, Dr. J. B. Wood-
worth contributes an article on ' Cross-Banding

of Strata by Current Action.' He describes

micaceous bedding in the glacial sand near Lake
Walden and attributes its formation to the ver-

tical movements of the water about the crest

of a current mark. This is followed by ' A
Historical Outline of the Geological and Agri-

cultural Survey of the State of Mississippi,' by

E. W. Hilgard. This is followed hj 'Reviews

of Recent Geological Literature ' and ' Scientific

News.' The June number contains the follow-
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iug articles: 'The Ontario Coast Between

Fairhaven and Sodias Bays,' by J. O. Martin.

Some jDeculiar features of the landscape due to

the rapid erosion of the glacial drumlius along

the shore line ai'e described. ' Eighth Session of

the International Congress of Geologists, Paris,

1900,' is written up by Persifor Frazer. 'Two
New Genera and Some New Species of Fossils

fi'om the Upper Paleozoic Rocks of Missouri,'

by R. R. Rowley. Mr. Rowley describes two

new genera of blastoids and proposes the names

Lophoblastus and Carpenteroblastus, following

which he describes two new species of the first,

one of the second, and fourteen of the other

genera of fossils from the same region. The
article is accompanied by a plate. ' Ore Forma-

tion by Surface Decomposition,' is discussed by

C. R. Keyes, in which he concludes " that with

the exception of possibly a few isolated unim-

portant instances ore concentration does not

generally take place through surface decom-

position of rock masses, in areas such as the

Ozark lead and zinc region." ' Gold and Other

Minerals in Iowa,' by Samuel Calvin. The
author undertakes to destroy the fallacious

ideas that gold, gas or oil exist in paying-

quantities in Iowa. He also exposes the fallacy

that any so-called geologist with a drilling out-

lit is to be trusted in his predictions to a public-

spirited community.

DISCUSSION AND CORRESPONDENCE.

THE LARYNX AS A MUSICAL INSTRUMENT.

The wide prevalence of the mistaken notion

that the vocal cords vibrate in the axial direc-

tion of the larynx makes it desirable to point

out that observations by the laryngostrobo-

scope—a combination of a laryngoscope and an
adjustable intermittent source of illumination

—

have proved to the contrary for the male chest

register. With this method it is possible to

follow a vibration slowly through its phases.

This has been done by Musehold, who reports

that in singing in the chest register the cords

touch along their whole length
; that in loud

tones the edges have a slightly rounded form,

especially in the middle, indicating strong con-

tact in the middle and weaker contact at the

ends of the glottis ; that in weaker tones the

line of contact appears even and thin while the

top of the cord becomes flatter
; that the edges

of the cords move out sidewise and not in the

axial direction of the larynx. Two of Muse-
hold's diagrams are reproduced heie. The
upper one shows the bunching of the cord edges

due to the firm contact; the lower one is an
indication of the way the air pressure in the

trachea presses the cords apart.

In connection with the remarks of Professor

Le Conte on a previous occasion, it is interesting

to note that with the same method Musehold
was able to observe the lips of a performer on

a horn, with the result of seeing that the lips

vibrate as cushions and not in the direction of

the axis of the horn.

In Professor Hallock's interesting commuiii-

cation in the last number of Science, the micro-

scopic section of one of the cords is correctly

given, but the diagram of the supposed way in

which the muscle turns into a thin sheet is cer-

tainly incorrect. It is hardly the place here to

give a summary of the facts in regard to the

action of the vocal cords and the nature of the

vowels in speech and song ; I have stated in a

previous communication that the proof is clear

and complete that a vowel both in speech and

song is not essentially a fundamental from the

cords with a series of overtones reinforced by

the vocal cavities. I may, perhaps, be par-

doned for saying that I have given a digest of

the many investigations on this and related sub-

jects in a work on experimental phonetics now
in press. E. W. Scripttke.

Yale Uxiveksity,

July 26, 1901.
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SHOBTEB ARTICLES.

THE ORIGIN OF TRAVERTINE FALLS AND
REEFS.

In a recently published article, Professor

Davis, ia speaking of certain travertine cas-

cades and reefs, says :
" We could not find any

satisfactory explanation for the growth of these

travertine reefs," - and he refers to an occur-

rence of falls over travertine reefs in Central

America as if such deposits were unusual.

In the limestone regions of East Tennessee

travertine cascades are common. A creek that

enters the Frenchbroad river a mile and a half

above Dandridge, Jefferson county, has a series

of travertine falls where the stream emerges from

the hills upon the bottom lands of the river.

The narrow valley of the stream is in places

completely floored over with travertine. Simi-

lar deposits occur in the town of Dandridge,

especially near the ferry over the Frenchbroad,

where a small stream pitches over the edge of

the bluflf. At many of the falls the deposit has

grown outward until the water pours over bel-

lied protrusions of the travertine. It is worthy

of note in that particular region that springs

whose waters are equally charged with lime

deposit no travertine where they flow quietly

into the river.

In the vicinity of Stanford University, Cali-

fornia, some of the streams descending from the

calcareous areas of the Coast Range are heavily

charged with lime and deposit travertine wher-

ever the waters are thrown into spray. Like

most mountain streams they descend by a series

of terraces, or steps, represented by quiet

stretches having little cascades at theirup-stream

and down-stream ends. These cascades are made

of rocks, frequently water-worn boulders, and

in every instance the boulders at the cascades

are covered with more or less travertine, while

similar boulders along the quiet stretches and

especially in the deeper waters are without the

travertine.

The waters of Congress Springs, in Santa

Clara County, California, are highly charged

with carbon dioxide and carry much lime in

*
' An Excursion into Bosnia, Hercegovina and

Dalmatia,' by W. M. Davis, Geological Society,

Phila., III., 42-44.

solution. The water is now conducted through

open wooden troughs to storage tanks, and

wherever the troughs are so steep that the

water is rippled the travertine is rapidly de-

posited and has to be removed from time to

time in order to prevent the complete filling up

of the troughs. The old stream bed along

which this Congress Spring water formerly ran

is covered with travertine wherever the water

was rippled. At one place along this old

channel there is a bank of travertine eight or

ten feet high.

These phenomena are to be seen at many
other places in the foothills ai'ound the sides of

the Santa Clara Valley.

At Santa Cruz, California, a stream flowing

out of a hilly limestone region, where it

emerges from the hills, has dej)osited a bed of

travertine that is probably fifty feet or more in

thickness and covers an area of several acres.

Perhaps the most remarkable deposits of the

kind are those along the western coast of Pales-

tine and the southern coast of Asia Minor,

where the streams pass over regions of lime-

stone. They are frequently spoken of in works

upon that region.'^

Whether these deposits are all made in the

same way or by a single process is doubtful.

In the case of the highly carbonated waters of

Congress Sj)rings it seems most probable that

the deposition of the lime, is due chiefly to the

escape of the carbon dioxide when the water is

exposed to the air by rippling or spraying. In

the cases of streams that run for some distances

in open channels before giving up their lime it

may be that the deposition is due, at least in

part, to the increase of the temperature of the

water and the loss of carbon dioxide. But

inasmuch as the travertine is formed most

abundantly at the falls, it appears that the

spraying of the water is an effective agency in

the escape of the gas. It is well known also

that certain aquatic plants helj) precipitate lime

from water by the absorption of carbon dioxide.

An interesting case of the kind is mentioned by

Clarke, f and other papers have lately been pub-

* ' Karamania, or a Brief Description of the South

Coast of Asia Minor,' etc., by Francis Beaufort, 2d

ed., London, 1818.

t Bull. Neiv York Slate JIus., VII., 195-98.
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lished by C. A. Davis * and by Blatcbley and

Ashley, f
My observations upon the growth of stream

deposits of travertine in Tennessee and Cali-

fornia led me to the following conclusions

:

1. The deposits grow more rapidly in the

summer and at low-water stages.

2. The channels become locally choked up

with travertine and the streams are compelled

to shift from side to side.

3. The thin horizontal beds of travertine are

formed in the shallow waters immediately above

the falls.

4. Although the larger streams appear to be

eroding and do erode at high stages and at cer-

tain parts of their courses, the process on the

whole is constructive. '

5. The travertine tends to form a series of

terraces along the streams depositing it.

J. C. Branner.
Stanford University, July 4, 1901.

PSEUDOSCOPIC VISION WITHOUT A PSEUDO-

SCOPE, j;

A METHOD of securing an illusion of binocular

vision wholly without instrumental aid oc-

curred to me recently, which is interesting in

connection with the study of pseudoscopic

vision. It is fully as startling as any of the re-

sults obtained with the lenticular pseudoscope,

which I described in Science (about Nov. , 1899),

and, requiring the aid of no optical instrument,

is very much more impressive. A lead pencil

is held point up an inch or two in front of a

wire window screen, with a sky background.

If the eyes are converged upon the pencil point,

the wire gauze becomes somewhat blurred and
of course doubled. Inasmuch, however, as the

gauze has a regularly recurring pattern the two
images can be united^ and a little effort enables

one to accommodate for distinct vision of the

united images of the mesh. To accommodate
for a greater distance than the point upon which

*Jour. of Geology, Sept.-Oct., 1900, VIII., 485-503.

t ' The Lakes of Northern Indiana and their Asso-

ciated Marl Deposits,' by Blatcbley and Ashley, 25th

Ann. Eep. State Geologist of Ind., pp. 43-51.

{Since writing this note I have learned that a

similar illusion is described in Le Conte's 'Sight.'

It may however be new to some.

the eyes are converged requires practice, but the

trick is very much easier in this case than in

the case of viewing stereoscopic pictures with-

out a stereoscope. As soon as accommodation is

secured the mesh becomes perfectly sharp, and

appears to lie nearly in the plane of the pencil

point, which still appears single and fairly sharp.

If now the pencil is moved away from the ej^es,

which are to be kept fixed on the screen, the

point passes through the mesh and appears double,

the distance between the two images increasing

until the point touches the screen.

If now the pencil be removed it will be found

that the sharp image of the combined images

of the gauze persist, even though the eyes be

moved nearer to or farther away from the

screen. Move the eyes up to within six or

eight inches of the plane in which the screen

appears to lie and try to touch it with the

finger. It is not there. The finger falls upon

empty space, the screen being, in reality, a

couple of inches further off. This is by all

means the most startling illusion that I have

ever seen, for we apparently see something

occupying a perfectly definite position in space

before our eyes, and yet if we attempt to put

our finger on it, we find that there is nothing

there.

It is best to begin by holding the pencil an

inch or less in front of the screen. As the eyes

become accustomed to the unusual accommo-

dation the distance can be increased. The

greater the distance, the greater the illusion, of

course. I have succeeded in bringing up the

apparent plane of the mesh five or six inches,

but this requires as great a control over the

eyes as is necessary in viewing stereoscopic

views without an instrument.

R. W. Wood.

THE BOTANIST'S JOURNEY TO THE DENVER
3IEETING OF THE A. A. A. S.

For the observing botanist (and what kind of

a botanist is he who is not observing?) the

journey to the Denver meeting of the American

Association for the Advancement of Science

will be of the greatest interest. Leaving the

originallj' wooded country some distance east
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of Chicago, he enters the level prairies of Illi-

nois, originally treeless except along the water-

courses, and passes from these to the rolling

prairies of Iowa, whose undulating surface was

wanting in woody vegetation except in the

broad valleys which border the streams. Now,
as in Illinois, all over the landscape are lines

and clumps of vigorous trees, all the result of

man's work. What was once a treeless view is

now as freely dotted over with trees as in the

case of many a landscape in the originally

wooded portions of the eastern United States.

Crossing the Missouri River he soon enters the

region of the Great Plains, with an elevation

of 1,200 feet above the sea at the eastern border,

rising rapidly across Nebraska to 2,000, 3,000

and 4,000 feet above the sea. If he follows

the broad valley of the Platte River from

Omaha to Denver, he will receive the impres-

sion that the Plains are ' as level as a house

floor,' since he sees only the flat alluvial plain

worn by the great river, and is ignorant of the

fact that on each side are hills and valleys

stretching away for hundreds of miles, the hills

treeless as in the prairies, and the valleys with

groves of trees along the margins of the streams.

If he is fortunate enough to choose a route

which crosses the hills and valleys of the

Plains instead of following a single valley, he

will see for himself this relation of the trees to

the general surface of the country, and he may
even see evidence of the westward march of

the trees, where the fires no longer check

their growth. With the increase in elevation

the fringes of trees along the streams grow nar-

rower and narrower, until at last they disappear

altogether on the high plains at the foot of the

mountains, 4,500 feet or more above the sea.

This is the land of the 'sage brush,' 'dagger

weed,' ' buffalo grass,' ' bunch grass ' and ' cac-

tu.s. ' It is not a desert, and yet is as Uninviting as

one—until man runs little streams of water over

it, when as if by magic it is transformed into

a garden of flowers and fruits, or a farm of

golden wheat and purple alfalfa. What water is

to the plant is nowhere better shown than on

these high Colorado plains, a mile above the

sea. Then, still beyond, are the mountains,

with a vegetation entirely unlike that of the

plains at their base. Pines, spruces, firs,

cedars are all of different species from those of

the east, and not many of the deciduous trees

are of species which are common along our

Atlantic border. For the botanist who sees this

flora for the first time it will be a novel experi-

ence to find that he can name scarcely a plant

that he sees, whether herb, shrub or tree. He
will need his collecting case and plant press, as

it will be impossible for him to resist the desire

to make specimens of the many interesting

plants he finds at every turn.

THE SAND hills OF NEBRASKA.

The interesting region known as the Sand

Hills of Nebraska may be visited by the botan-

ists who attend the Denver meeting in August.

They occupy an area of from 15,000 to 20,000

square miles in central and northern Nebraska,

having a width of from 100 to 200 miles. The
prevailing contour of the surface is irregular,

consisting of rounded, swelling hills with gentle

depressions between them, or elongated ridges

with steep sides, enclosing deep valleys. These

hills consist of sand or gravel, and when the

surface vegetation is removed the sand is driven

by the winds, and forms moving dunes. To a

very large extent the surface configuration is

such that the water which falls in the rains is

not drained off" in streams, but disappears in

the porous soil or evaporates from the surface.

Here and there are streams which find their

way through the valleys and hills, and where

these streams are of considerable size they have

worn deep canyons. Such streams are always

fed by many springs which burst out from the

sides of the canyons, and doubtless in this way
the water which falls upon the areas which have

no surface drainage finds its exit.

The vegetation in the Sand Hills consists al-

most entirely of grasses and sedges intermingled

with deep-rooted perennial herbaceous or woody
plants. The perennial herbaceous plants are

coarse, strong-growing species, and the woody
plants are to a very large extent of low stature

and with large, widely-spreading roots. Among
these shrubs are the sand cherry {Primus bes-

seyi), shoe string (Amorpha canescens), one or

more species of prairie clover (Kvhnistera), one

or two species of wild roses (Rosa arkansana and

Eosaivoodsii), New Jersey tea (Ceanothus ovatus),
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etc. lu the wet valleys occur wild plums

(Primus americana), and the dwarf wild cherry

[Primus demissa), the former a shrub or small

tree, and the latter an upright little-branched

shrub, both usually forming close thickets.

The trees are almost entirely confined to the

narrow belts which border the streams in the

canyons. Where the canyons are deep these

forest belts are entirely hidden as one glances

over the undulating surface of the plain. In

the eastern part of the Sand Hill region the

forest belts are wider, but in passing westward

they are narrower, the trees are lower, and

eventually they are mere straggling shrubs,

finally disappearing altogether. The species

are to a large extent those found in the eastern

portion of the State, there being but few cases

in which the Rocky Mountain trees have taken

possession of such protected areas. They are

the white elm, occasionally the red elm, the box

elder, red ash in small numbers, green ash in

larger numbers, sometimes the hackberry, with

the common cottonwood and several species of

willows, and occasional hawthorns, with here

and there the remnants of groves of bull pine

(Pinus scopulorum).

THE GRASSY COVERING OF THE GREAT PLAINS.

Those who visit the Great Plains for the first

time are usually interested in the grassy cover-

ing, which is the most marked feature of the

vegetation of the region. This covering is

mostly composed of a mixture of several species,

there being few places where a single species

occupies the ground to the complete exclusion

of all others. In the eastern portion of the re-

gion the grassy plants (including sedges) num-

ber about 130 species, in the central portion

(the Sand Hills) there are 170 species, while in

the western portion (the Foot Hills) there are

about 110 species. The eastern visitor will

notice with intei-est the ' buffalo grass ' (Bul-

bilis dacfyloides) in well-marked patches, the

different species of ' grama ' (Bouteloua oligos-

tachya, B. hirsuta, and B. curtipendula) scattered

over the surface, the 'wheat grasses' {Agro-

pyron pseudorepens and other species) usually

mingled with species of Bouteloua, the ' bunch

grasses ' {Andropogon scoparius, A. furcafus

and A. hallii) scattered in bunches over the

surface, the ' needle grasses ' (Stipa sjxirfea,

S. comafa and S. viridida) scattered in bunches

over the surface, with other species known in

general as ' prairie grasses ' (species of Koeleria,

Eatonia, Sjwrobolus, etc.). Should he go into

the Sand Hills he would find the * blowout

grasses ' (Muhlenbergia pungens, EragrosHs Iri-

chodes, Oryzopsis cuspidata and Redfieldia flex-

uosa) in or on the margins of the naked sand

pits blown out of the hillsides. In the Foot

Hills he would find great areas covered almost

exclusively with the yellowish-brown foliage of

the little sedge {Carex fil ifolio) known through-

out the region under the names ' nigger wool,'

'nigger root,' or 'black root,' highly es-

teemed by the stockmen for its nutritious

qualities, and whose tough and durable black

roots form a persistent sod much used by the

settlers in the construction of their ' sod houses.'

TREES OF THE RYDBERG COTTONWOOD.

It may be of interest to some of the botanists

who will visit the Rocky Mountains this sum-

mer to know that they can see many fine

specimens of the ' Rydberg cottonwood ' {Popu-

lus acuminata) in the town of Colorado Springs.

They have been planted along the streets and

avenues mingled with trees of the common
cottonwood {Populus deltoidea). Especiallj'^ fine

trees may be seen along the east side of Cas-

cade avenue. Botanists will remember that in

1893 this tree was first described by Dr. Ryd-

berg in the Bulletin of the Torrey Botanical Club

(February, 1893) from material collected in the

canyons of the Wildcat Mountains of Western

Nebraska. Since the publication of the species

it has been found to extend from the Black Hills

southward to Southern Colorado, New Mexico

and Arizona. lu the plantings along the

streets of Colorado Springs this species was not

distinguished from the common cottonwood.

The two trees may, however, be very easily

distinguished by the shape and particular con-

tour of the leaves, which are rhomboid-lanceo-

late with serrulate margins in the new species,

in contrast to the broadly deltoid-ovate leaves

of the common species with their incurved-

deutate margins.

Charles E. Bessey.

The University of Nebraska.
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THE AMEBICAN FORESTRY ASSOCIATION.

The principal summer meeting of the Amer-
ican Forestry Association for 1901 will be held

at Denver, Colorado, Tuesday, Wednesday and

Thursday, August 27-29, in affiliation with the

American Association for the Advancement
of Science, as we learn from the Forester, the

official journal of the Association.

There will be two sessions daily, at 10 a. m.

and 2:30 p. m., which will be held in the Den-

ver High School building, and, in addition, an

open evening meeting, in the Central Presby-

terian Church, Wednesdaj^, August 28, at 8

p. m. At the latter meeting there will be short

addresses by Hon. Thomas M. Patterson, Hon.
Thomas F. Walsh, Hon. Piatt Eogers, and oth-

ers, followed by an illustrated lecture by Mr.

Giffi^rd Pinchot, Forester of the United States

Department of Agriculture, entitled ' The Gov-

ernment and the Forest Eeserves.' This meet-

ing will be a distinctively Western one, and its

proceedings of special interest to all concerned

with the forest problems before the Western
States—fires, grazing, relation of forests to

water supply, etc.

The address of welcome at the opening ses-

sion, Tuesday, August 27, 10:30 a. m., will be

delivered by Hon. Thomas M. Patterson, United

States Senate. It is expected that the Presi-

dent of the Association, Hon. James Wilson,

Secretary of Agriculture, will attend the meet-

ing, and preside at one or more sessions.

A partial list of speakers at the meeting, and
their subjects, follows :

Mr. A. L. Fellows, Denver, Col., ' The
Hydrography of Colorado '

; Mr. Geo. B. Sud-
worth. Chief of Division of Forest Investiga-

tion, Bureau of Forestry, Washington, D. C,
' Forests and their Relation to Agriculture and
Manufacturing Industries ' ; Mr. S. J. Hol-

singer, Phoenix, Arizona, ' The Boundary Line

between the Forest and the Desert ' ; Professor

R. H. Forbes, Tucson, Arizona, ' The Open
Range and the Irrigation Farmer ' ; Mr. R. L.

Fulton, Reno, Nevada, ' The Reclamation of

the Arid Region ' ; Mr. William L. Hall,

Superintendent of Tree Planting, Bureau of

Forestry, Washington, D. C, ' Progress in Tree
Planting ' ; Professor A. J. McClatchie, Phoenix,

Arizona, ' The Eucalypts as American Forest

Trees ' ; Mr. T. P. Lukens, Pasadena, Cali-

fornia, ' The Reforestration of Watersheds '

;

Professor L. H. Pammel, Ames, Iowa, ' Some
Phases of the Growth of the Cultivated Trees

in Iowa '
; Mr. F. H. Newell, Hydrographer,

U. S. Geological Survey, Washington, D. C,
' Forests as Reservoirs '

; Mr. Gifford Pinchot,

Forester, Washington D. C, 'Grazing in the

Forest Reserves.' Other speakers are : Pro-

fessor William R. Dudley, Stanford University,

California ; Mr. William H. Knight, Los An-
geles, California ; Mr. George H. Maxwell,

Chicago
;
Edward M. Griffith, Bureau of For-

estry, Washington, D. C.

THE AMERICAN ASSOCIATION FOR THE
ADVANCE3IENT OF SCIENCE.

For the benefit of members who will attend

the Denver meeting of the Association be-

ginning on August 24, we reproduce the ar-

rangements made with the railways :

The Western Passenger Association, covering

the territory west of Chicago and St. Louis, has

made a rate of one fare plus $2 for the round

trip, from all points in their territory to Den-

ver, tickets to be sold July 10 to August 31,

with final return limit of October 31.

The New England, Trunk Line, Central and

Southeastern Passenger Associations, covering the

territory east of Chicago and St. Louis, have

made a rate of a fare and one-third for the

round trip from all points in their territory to

Denver, on the certificate plan, the conditions

of which are as follows :

1. Each person desiring to avail himself of

the reduced rate must purchase a first class

ticket ( either limited or unlimited) to the place

of meeting, at the regular tariff rate and at the

same time procure from the ticket agent a cer-

tificate of the standard form. If through

ticket cannot be procured at the starting point,

the person should purchase to the most con-

venient point at which such ticket can be ob-

tained and there repurchase through to the

place of meeting, procuring a standard certifi-

cate from each agent from whom a ticket is pur-

chased.

2. It is absolutely necessary that certificates

be procured, indicating that the full fare has been

paid for going passage and the route for which
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ticket or tickets for the return journey should be

sold. No refund of fare can he expected because

of failure to secure such certificates.

3. Tickets for the return journey will be sold

at one-third the fii'st-class tariff fare only to

persons holding certificates of the standard

form duly signed by the Permanent Secretary

of the A. A. A. S., and signed by the special

agent appointed for that purpose.

4. No certificate will be honored that was

procured more than three days (Sunday not in-

cluded) before the meeting assembles (except

that when meetings are held at distant points

to which the authorized transit limit is more

than three days, the authorized transit limit will

govern), nor more than two days (Sunday not

included) after the first day of the meeting.

No certificate will be honored for return ticket

unless presented during the time that the meet-

ing is in session, or within three days (Sunday

not included) after adjournment.

5. Tickets for return journey will be limited

to continuous passage on first train after pur-

chase.

6. Certificates will not be honored by con-

ductors ; they must be presented to ticket

agents.

7. Neither the certificates nor tickets fur-

nished for this occasion are transferable, and if

presented by any other person than the original

purchaser, they will not be honored but will be

forfeited.

Members desiring longer time than that

allowed in connection with certificate reduc-

tion, viz., 3 days before the meeting assembles

to 3 days after adjournment (Sunday not in-

cluded), are advised to take advantage of the

Colorado tourist fares or summer excursions,

which, while costing a little more than the fare

and one third, are good from July 10 to Octo-

ber 31.

If a sufficient number of passengers can be

guaranteed, arrangements can be made for

through Pullman service, to connect at Chi-

cago or St. Louis, so that members from differ-

ent sections of the country can make the trip

to Denver together. The Permanent Secre-

tary therefore invites all members who plan to

attend the meeting and who wish to take ad-

vantage of this through Pullman service to

communicate with him at once, stating the

name of the road over which they intend to

travel and the date of their departure. If a

sufficient number of replies are received, the

arrangement will be made and members notified.

SCIENTIFIC NOTES AND NEWS.

The Smithsonian Institution, having pro-

visionally undertaken to represent the ' Inter-

national Catalogue of Scientific Literature ' in

the United States, begs to bring this fact to the

attention of men of science in the United

States, and to request them to furnish the In-

stitution with copies of all their writings which

appear in separate form. It is intended to index

all original scientific matter published since

January 1, 1901.

The position of State Geologist of New Jer-

sey, vacant by the resignation of Mr. John P.

Smock, has been offered to Professor I. C. Rus-

sell, of the University of Michigan. Professor

Kussell agreed to accept the office a year hence,

and the board of managers has not yet decided

whether to wait. In the meanwhile Dr. H. B.

Kiimmel is acting geologist.

Professor H. C. Beeler has been appointed

state geologist of Wyoming.

Professor George E. Hale, director of the

Yerkes Observatory, has been elected a foreign

member of the Societa degli Spettroscopisti

Italiani.

The Paris Academy of Sciences has elected

M. Maupas, of Algiers, a corresponding mem-
ber in the section of anatomy and zoology.

We learn from Nature that Professor A. W.
Riicker will resign the secretaryship of the

Eoyal Society in consequence of his appoint-

ment as principal of the University of London.

Professor Pasquale Villeri has been

elected president of the Reale Accademia dei

Lincei, of Rome.

Professor E. B. Poulton, of Oxford Uni-

versity, will give one of the lectures at the

Fifth International Congress of Zoology which

meets next week at Berlin. His subject is

' Mimicry and Natural Selection.'

Professor William B. Scott, of Princeton

University, has arrived in La Plata, Argentina,
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on his way to Patagonia where he will continue

the paleontological studies that have been

carried forward by several Princeton expedi-

tions.

Professor Osborn, accompanied by Pro-

fessor Eberhard Fraas, of Stuttgart, has recently

made a tour of the chief typical Jurassic expos-

ures of Colorado, Utah and Wyoming, es-

pecially the beds of Caiion City, Green Eiver,

Como and the Black Hills. This is preliminary

to a careful survey of these beds, which will be

made for the monograph upon the Sauropoda.

Valuable geological studies of the Jurassic have

recently been published by Knight, Logan and

especially by Loomis. Professor Fraas is very

familiar with the Jurassic of Europe, having

personally studied all the Jurassic exposures,

and as a result of this trip he will undertake a

careful correlation of the American and Euro-

pean Jurassic horizons which will be published

by the American Museum. Messrs. Wieland

and Loomis are also independently studying

the Jurassic sections in the Black Hills region.

President David Starr Jordan has re-

turned from the expedition to the Hawaiian

Islands, sent by the U. S. Fish Commission.

Dr. Theodore Gill, of the Smithsonian

Institution, has just returned from a European

trip during which he enjoyed opportunities of

examining ichthyological and other collections

in various museums, and thus of materially ad-

vancing his comparative studies.

Dr. Henry S. Pritchett, superintendent

of awards at the Pan-American Exposition, has

announced as jurors in the department of elec-

trical exhibits : Carl Hering, chairman ; F. B.

Crocker, A. V. Abbott, D. C. Jackson, W. S.

Franklin, W. S. Barstow, W. E. Goldsborough,

A. E. Kennelly, Henry S. Carhart and William

L. Puffer.

Chief Officer Hans Russer, of the Balti-

more and Hamburg liner Batayia, has been

appointed captain of the German Antarctic

expedition.

Sir Norman Lockyer, having reached the

age of sixty-five years, will at the end of

the present year give up his duties as professor

of astronomical physics in the Eoyal College of

Science, London.

Judge Addison G. Brown, of the United

States District Court for the Southern District of

New York, having served twenty years and hav-

ing reached the age of 72 years, has resigned.

Judge Brown is known among scientific men as

a botanist. He was long president of the

Torrey Botanical Club, and cooperated with

Professor JST. L. Britton in the publication of

the illustrated ' Flora of the Northern United

States and Canada.'

Members of the Indiana Forest Board, estab-

lished at the recent session of the Legislature,

have been appointed by Governor Durbin as

follows : Professor William H. Freeman, of

Wabash, secretary of the board ;
Professor

Stanley S. Coulter, Purdue University, Lafay-

ette ; Finlay P. Carson, Michigan City, repre-

ing the Indiana Eetail Lumber Dealers' Asso-

ciation
;
John Cochrane, Indianapolis, repre-

senting practical woodwoi'kers; Albert Lieber,

Indianapolis, representing the Indiana Forestry

Association.

The Executive Committee of the National

Physical Laboratory of Great Britain have

made the following appointments : Superintend-

ent of the Engineering Department : T. E. Stan-

ton, D.Sc, Victoria; Assistants in the Physics

Department: J. A. Harker, D.Sc, Victoria; A.

Campbell, B.A., Cambridge; H. C. H. Carpen-

ter, M.A., Oxon., Ph.D., Leipzig; Junior As-

sista7its : B. F. E. Keeling, B. A., Cambridge

;

F. E. Smith, Royal College of Science. It is

expected that one or two more junior assis-

tants will be appointed shortly. The London

Times states that the alterations to Bushey-

house and the new buildings for the engi-

neering laboratory are well advanced, and it

is hoped to begin work early^in October. Or

the staff. Dr. Stanton, after serving an appren-

ticeship with an engineering firm in the Mid-

lands, has had a distinguished career at Man-
chester and Liverpool, and is now professor of

engineering at University College, Bristol. His

paper on 'Surface Condensors,' published in

the Philosophical Transactions, is well known
to engineers. Dr. Harker and Mr. Campbell

have both done work of real value in thermom-

etry and electric measurements ; while Dr.

Carpenter, who will have charge of the chem-
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cal researches, after a successful course at Ox-

ford, has gained further experience at Leipzig

under Ostwald, and more recently at Owens
College. Mr. Keeling obtained a double jfirst

in natural science and mechanical science re-

spectively at Cambridge ; while Mr. Smith was
the most distinguished student of his year at

South Kensington, and for two years has been

one of Professor Riicker's assistants.

Dr. Charles T. Mohr, the well-known bot-

anist, died at Asheville, N. C, on July 17. He
had been a resident of Mobile, Ala., for a num-
ber of years, but about a year ago moved to

Asheville, N. C.

The western press announces the death of

Dr. Joshua Miller, of Arizona. Dr. Miller was
an enthusiastic student of the archeology of

the Territory, and was instrumental in creating

the Arizona Antiquarian Association, of which

he was made president ; he was also instru-

mental in securing the enactment of d law for

the protection of the antiquities of the territory

from ruthless destruction.

George K. Lawton, of the U. S. Naval

Observatory, died at Washington on July 25.

The death is announced of Felix Joseph

Henri Lacaze-Duthiers, the eminent French

naturalist. Born in 1821, he began the study

of medicine, but soon turned to zoology, and
was appointed professor at Lille at the age of

thirty-three years. In 1865 he became pro-

fessor of zoology at the Paris Museum of Nat-

ural History, and three years later he was ap-

pointed to a similar position in the faculty of

sciences. He was elected a member of the

Academy of Sciences in 1871. In 1875 he es-

tablished a zoological laboratory on the coast

of Brittany.

M. Joseph Hirsch, professor at the Paris

Conservatoire des arts et metiers and inspector

of bridges and highways, has died at the age of

sixty-five years.

Dr. W. Schur, professor of astronomy and
director of the observatory at the University of

Gottingen, died on July 1, aged fifty-five

years.

We also regret to record the death of Dr.

Antonio Piccone, professor of botany at Genoa,

and Dr. Otto Wiedeburg, professor of physics

in the Institute of Technology at Hanover.

On August 31, there will be a civil service ex-

amination for the position of instrument-maker.

Coast and Geodetic Survey, at a salary of

$1,000. On September 3, there will be an ex-

amination for the position of computer in the

Survey at the same salary.

Mr. Andrew Carnegie has presented the

city of Winnipeg with $100,000 for a free pub-

lic library. The gift has been accepted by the

City Council. Mr. Carnegie has also offered

$50,000 to build a library at St. Johns, New-
foundland.

We learn from the Astronomical Journal that

the government of the E,e[uiblic of Ecuador has

j)laced the Ob^ervatoiy of Quito at the disposal

of the French Commission charged with the

remeasurement of the Peruvian arc. M. Gou-
nessiat, astronomer of the Observatory of

Lyons, has been entrusted with the direction of

the establishment. The new director has taken

possession of his post, and is actively engaged
in organizing astronomical, meteorological and
magnetic services.

The Guttenberg Museum at Mayeuce was
opened on June 23.

Two further tracts of land, together some-

what less than an acre in extent, have been

purchased for the U. S. Naval Observatory at

a cost of $6,000.

Nature states that the biological station which
had been kept on Lake Baikal for a year by the

East Siberian Geographical Society, at Goloust-

naya, on the west coast, has been closed, A
rich collection of fishes, especially of Coitus

species, and a great variety of Gammarus
species have, however, been secured, and the

latter are in the hands of Professor Sars, of

Christiania.

Professor Todd's eclipse expedition to Sing-

kep, an island of the Netherlands Indies,

secured 28 photographs of the corona on May
18, partly through clouds. Mr. Percys Wilson,

of the New York Botanical Garden, who went

out as collector of the expedition, has obtained

many valuable exhibits and living jjlants,

among them numerous orchids. Mr. Wilson is



192 SCIENCE. [N. S. Vol. XIV. No. 344.

now in Java, making further collections in

Buitenzorg, and. will return home in August.

The daily papers say that Dr. A. H. Doty,

health officer of the port of New York, pro-

poses to try to exterminate the mosquitoes of

Staten Island. Men are said to be at work
mapping all the marshes, stagnant pools, etc.,

and crude petroleum is to be released beneath

the surface of the water. The marshes, etc.,

will also be drained.

UNIVERSITY AND EDUCATIONAL NEWS.

Mr. a. C. Bartlett has increased his gift

for a gymnasium for the University of Chicago

from $125,000 to $200,000.

Mr. John S. Newbury, of Detroit, has given

Yale University $25,000 for an organ, to be

placed in Memorial Hall.

A netv astronomical observatory with in-

creased equipment, including the equatorial

telescope which formerly belonged to the late

Judge Knapp of New Jersey, is being erected

at Lincoln University, Pa. This will be used

mainly for purposes of instruction under the

directorship of Professor Walter L. Wright, Jr.

who has, for a number of years, been in charge

of the department of mathematics at that

institution.

The General Purposes Committee of the

Birmingham City Council has decided to recom-

mend a grant of the proceeds of a half-penny

rate which will provide the University with the

sum of £5,000 annually.

Four members of the faculty of the Con-

necticut Agricultural College, Storrs, Conn.,

have been asked to resign, as a result, it is said,

of their alleged opposition to the policy of

President Flint. They are : Nelson S. Mayo,
M.S., D.V.M., professor of anatomy, physiology

and veterinary science ; Henry A. Ballon, as-

sistant professor of forestry, botany and mili-

tary science
; Thomas D. Knowles, instructor

in English, mathematics, history and physical

culture ; Charles E. Myers, instructor in farm
accounts and business methods, and secretary

of the faculty.

We learn from The Botanical Gazette that

the regents of the University of West Virginia

have abolished the professorship in botany

without notice to the present incumbent. Dr.

E. B. Copeland. Dr. Copeland is spending the

summer at the Cold Spring Biological Labora-

tory.

The chair of pathology in the University of

Sydney is vacant and applications for it are in-

vited. The salary is £900 per annum and a

pension of £400 per annum is allowed on cer-

tain conditions after twenty years' service.

The sum of £100 will be allowed for passage

expenses from Europe or America. The suc-

cessful applicant is to begin his duties on March

1, 1902. Further particulars may be obtained

from the Agent-General for New South Wales,

9 Victoria Street, London, S. W., to whom ap-

plications, stating applicant's age (which must

not be more than forty years) and qualifica-

tions, and accompanied by four copies of each

testimonial submitted, should be sent not later

than September 14, 1901.

At the July meeting of the Board of Eegents,

Mr. L. W. Hartman was elected to the profess-

orship in physics at the Kansas State Agricul-

tural College for the coming year. For the

past year and a half Mr. Hartman has been on

the stafiT of the department of physics at Cor-

nell University.

Karl Wilhelm Genthe, Ph.D. (Leipzig),

has been appointed instructor in natural his-

tory in Trinity College.

The following have been appointed assistants

in histology and embryology at Cornell Univer-

sity : Arthur M. Bean, A.B,, of Iowa College
;

Charles W. Bunker, B.S., of the University of

Nebraska; Bert R. Hoobler, B.S., of Wabash
College

; William C. Thro, A.M., of Cornell

University
; Gersham F. White, B.S., of Ohio

University, and William F. Wismar, A.B., of

Rochester University.

Dr. Alfred Koch, of Oppenheim, has been

appointed associate professor and director of

the Institute of Agricultural Bacteriology at

the University of Gottingen. '

Dr. Edmund Landau has qualified as docent

in mathematics at the University of Berlin, and
Dr. G. Senn as docent in botany in the Univer-

sity of Basle.
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THE ORIGIN OF THE MA3IMALS.

Speculations as to the origin of the

various existing groups of animals and

plants are always dangerous, and yet they

have for many a certain fascination. They
partake, somewhat, of the nature of an

algebraic problem in that there are un-

known quantities to be discovered, but they

differ from any such soluble problem in

that we have not equations enough to allow

us accurately to ascertain the values of

ic, ^, z and the like. Here is a chance for

the play of the imagination and a chance

for close guessing at the values of some of

the unknown elements. Different students

have assigned different values to them, and

hence the varying character of the answers

we have had given to us. Eecall the dif-

ferent forms which we have been asked to

consider as ancestral to the vertebrates

—

ccelenterates, nemertines, annelids,P/ioro?iis,

Crustacea, arachnids, tunicates, Balanoglos-

sus ! Certainly there has been some error

in the assignment of values to the unknown

to produce such discordant results as these.

Yet these speculations have a certain

value ; they call attention to problems,

they suggest lines of research, they are ex-

ercises of the logical powers. One of these

genealogical problems is that which deals

with the origin of the mammals. It has been

twice 'settled,' and yet there is some new

evidence, and there are new points of view.
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Until 1884 the general opinion among

those who speculated on phj'logenetic mat-

ters was that the group of mammals had

an amphibian ancestry. Huxley was es-

pecially prominent in advocating such a

line of descent, basing his conclusions upon

the naked, scaleless skin, the double oc-

cipital condyle and other cranial features,

some of which will be mentioned later.

Yet this view was not universal, since

Owen, in 1876, and Cope, in 1878 and in

later papers, had suggested a reptilian an-

cestry- for the group. Still, these specu-

lations attracted but little attention until

1884, when Caldwell's famous dispatch,

* Monotremes oviparous, eggs meroblastic,'

excited the enthusiasm of the British As-

sociation for the Advancement of Science,

then meeting in Montreal. At that date

embryology was the ruling force in deciding

questions of phylogeny, and the discovery

by Caldwell that the Echidna laid eggs,

and that these eggs were like those of the

reptiles rather than those of the amphibia

in their segmentation, at once suggested to

every zoologist a reptilian ancestry for the

mammals. This was still further empha-

sized a few days later by Cope's paper upon

the relations of the theriomorphous reptilia

and the monotreme mammalia, read before

the American Association at its Philadel-

phia meeting.

Since that day numerous students have

built upon that foundation, and I need but

allude to the papers of Cope, Seeley, Osborn,

Howes, Lyddeker, Baur and Case, all of

which accept the reptiles as the progenitors

of the scaleless, hairy, milk-producing ver-

tebrates that we know as mammals. They
have brought forward much evidence—but

solely osteological in character—in support

of their views, and for the summary of this

which follows I am largely indebted to the

able papers of Osborn.

The particular group of reptiles which
they have selected for this high honor is that
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known as Theriomorphs, the fossils of which

are found in rocks of Permian and Liassic

age in Illinois, Texas, New Mexico, Scot-

land, Bavaria, Bohemia, the Urals, Bengal

and South Africa. Then they suddenly

disappear, for no traces of them occur in

rocks of more recent age, and there is a vast

gap between them and the earliest mam-
mals of which we have any adequate knowl-

edge. This group shows several features in

which they approach the mammalia more

closely than do any other reptiles, and a

summary of these points may be of value

now.

In the mammalia the skull is articulated

to the atlas, the first bone of the vertebral

column, by a pair of oval articular surfaces,

the occipital condyles. These are borne

one on each exoccipital bone. In most

reptiles, on the other hand, there is but a

single condyle, largely or wholly basioc-

cipital in origin. In many of these theri-

omorphs the exoccipitals partake in the

formation of this structure, and in some

the basioccipital portion exhibits a tend-

ency to recede, thus exhibiting a condition

which, carried still farther, would result in

two condyles like those of the mammals.

In the mammals there is a heterodont

dentition ; that is, there are different kinds

of teeth—incisors, canines and molars. In

recent reptiles and in amphibia there is no

such differentiation, but in these therio-

morphs one group presents a dentition

which is strikingly suggestive of that of the

mammals. Indeed, one species, described

from a lower jaw, was at first regarded as

a mammal.
In the mammals the anterior dorsal ribs

bear peculiar relations to the vertebrge.

These ribs bear two ' heads,' by which they

are articulated with the backbone. One of

these, the so-called tubercular head, articu-

lates with a process, the diapophysis, which

arises from the neural arch, while the other,

or capitular head, has its articulation with
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the bodies or centra of two vei'tebrse, in

such a way as to suggest that its proper

place was between them ; that is, inter-

central in position. This condition has led

Cope and others to the view that a verte-

bral element, the intercentrum, once ex-

isted here as it does in many lower verte-

brates, and that the rib formerly articulated

with this. By the disappearance of this

intercentrum the mammalian relations have

been brought about. In some of the therio-

morphous reptiles the capitular head is also

intercentral.

In many mammals there is a small hole,

with the disproportionately large name of

entepicondylar foramen, in the inner lower

end of the humerus, the bone of the upper

arm. This opening is for the passage of the

brachial artery and the median nerve. In

the lower vertebrates such a foramen is

unknown, except in the theriomorphs.

Again, in the mammals the lower jaw ar-

ticulates directly with the cranium by

means of a shallow pit, the glenoid fossa,

on the ventral surface of the squamosal

portion of the temporal bone, no other ele-

ment intervening between the two. In

most of the lower vertebrates the lower jaw
does not articulate direct with the cranium,

but a movable bone, the quadrate, is in-

serted between them, and forms a suspensor

Fig. a. Skull of a Theriomorphous Reptile {Gor-

donia). Showing the quadrate bone {q) firmly united

to the enlarged squamosal (s). After Newton.

of the lower jaw. In the theriomorphs and

crocodiles the quadrate is fixed and immov-
able, and is held in position by a second

bone, the squamosal, which, together with

the quadrate, takes part in the formation

of the articulation of the lower jaw. Now,
say the advocates of the reptilian ancestry

of the mammals, if the quadrate were to

become completely fused with the squa-

mosal, the result would give a condition

from which the mammalian articulation

could readily be derived. In support of

this view, they cite the case of a human
skull, described by Albrecht, in which a
separate bone, which he interpreted as the

quadrate, appeared in this very region.

Further evidence, which is regarded as

,
pointing in this same direction of a therio-

morphous ancestry, is furnished by the

pelvis, while the imperfectly known tarsal

bones of these reptiles are doubtfully inter-

preted as supporting the same view. These

features, however, are of secondary im-

portance in comparison with those already

enumerated, for the peculiarities of the

mammalian pelvis and tarsus are as readily

derived from the amphibia as from the

theriomorphs. The foregoing enumerates

the chief osteological evidence for the rep-

tilian ancestry of the mammals. The only

other evidence recalled at present which

points in the same direction is the character

of the segmentation of the monotreme egg,

already alluded to.

Within more recent years there has been

a tendency upon the part of some zoologists

to return to the support of an amphibian

parentage of the mammals. Klaatsch,

Maurer, Hubrecht and Beddard have

pointed out features of the soft parts of

mammals, which are more easily inter-

preted by this assumption ; but, of course,

this cannot be conclusive, for we can know
nothing of these structures in the therio-

morphs. Hence this evidence, which will

be summarized later, can only be regarded

as cumulative and not of first importance.

The osteological facts which have already

been enumerated need analysis, for it is
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possible that they will bear another inter-

pretation than that usually accorded them.

The argument from the heterodont den-

tition can have but moderate value, for we
know that different types of teeth have

been developed independently in different

groups of vertebrates, and it is possible

that they could have arisen in the mam-
mals and not have been inherited from the

theriomorphs. So, too, with the entepi-

condylar foramen. The nerve and blood

vessels exist in lower forms, and it is con-

ceivable that th6 existence of the foramen

in the two groups may be explained upon

the ground of homoplassy and without im-

plying inheritance. This foramen certainly

is of too little importance to be used as

the basis of great speculations.

The matter of the ribs is more important.

In the amphibia with bicipital ribs, the

capitular head rests upon the so-called cen-

trum, and not between two centra, as in

theriomorphs and mammals. Yet, with our

present knowledge, this is far from conclu-

sive, for we know almost nothing of the

morphology of the vertebrse in most groups

of vertebrates. The researches of Fritsch

upon the fossil stegocephalan amphibia

have shown that the vertebral centra are

by no means simple affairs, but are really

composed of several (at least five) separate

elements. Traces of at least some of these,

more or less distinct, appear in 'the higher

vertebrates ; but until the homologies of

these are worked out for the existing am-

phibia, the reptiles and the mammals, argu-

ments based upon the relations of the ribs

to centra and intercentra must remain in-

conclusive. As it stands at present, it must

be admitted that the burden of proof, so far

as the ribs are concerned, is against the ad-

vocates of amphibian ancestry.

The matter of the occipital condyles is

even less conclusive. Until the discovery

of the theriomorphs, the fact that both

amphibia and mammals have two condyles

and the sauropsida but one condyle, was
regarded by Huxley as the very strongest

argument for amphibian ancestry, and the

most that is claimed for the double condyles

of the theriomorphs is that they show that

these animals are not to be counted out

upon reasons based upon the articulation

between cranium and vertebral column.

Yet in none of these is there an exact

reproduction of the mammalian conditions,

for in all the basioccipital participates to a

greater or less extent in the formation of

the condyles, these structures being de-

scribed at times as distinctly bilobed, at

times having the basioccipital portion

receded below the level of the rest, but still

rather prominent. In other words, the

double condylar condition of the therio-

morphs—and hence that of the mammals

—

is supposed to have arisen from the single

condyle of other forms by recession of the

basi-occipital. In the development of the

mammals there are, however, no traces of

such a stage. All this, however, is aside

from the more fundamental question. Is the

occipital region of the skull homologous

throughout the vertebrates ?

Of far more importance than all these

features is the problem of the quadrate.

In fact, the whole matter of the ancestry of

the mammals may almost be said to hinge

upon the decision arrived at as to the fate

of the quadrate in the mammals.
A brief review of some points of an

anatomical character may make clear the

discussion of the quadrate. In the first

place, it must be kept in mind—and this is

too frequently ignored by those who deal

with bones alone—that there are two kinds

of bones which differ greatl}' from each

other in history, both ontogenetic and phy-

logenetic, and that while one may seem-

ingly replace the other, there is no evidence

whatever of one passing into the other.

These two types are known respectively as

cartilage bones and membrane bones. A
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cartilage bone is always preformed in the

peculiar substance known as cartilage, and

in this only later is the chondrin matrix re-

placed by salts of lime. Membrane bones,

on the other hand, never have a cartilage

stage. They arise by the direct ossification

of connective tissue membranes. Further,

investigations seem to show that there may
be at least two types of membrane bone,

one of which, exemplified by most of the

membrane bones of the skull and by the

bony plates of the alligator, has arisen by

the fusion of the bases of dermal scales or

teeth, and the sinking of these to a deeper

position. The other type, familiar in the

kneepan and the bony strands so well

known in the drumstick of the turkey,

arises from the ossification of tendons.

In the sharks the skeleton of the jaws

arises from a continuous stroma or anlage

on either side of the head. Each of these

strands—known as the mandibular arch

—

becomes interrupted in the middle as it be-

comes converted into cartilage. The upper

half of each arch forms the upper jaw—the

pterygo-quadrate of anatomy, while the

lower half in a similar way gives rise to

Meckel's cartilage, the skeleton of the lower

jaw. These jaws do not articulate di-

rectly with the cranium, but the pterygo-

quadrate is suspended in front by liga-

ments, while behind, besides a ligament,

the upper half of the next or hyoid arch

intervenes as a hyomandibular element be-

tween the jaws and the cranial wall, thus

forming a suspensorium for these parts.

In the teleosts, or bony fishes, where

bone largely replaces cartilage in the adult,

the hyomandibular still acts as a suspensor,

while the pterygo-quadrate, relieved of its

functions as the upper jaw, ossifies in two

portions ; in front, as a pterygoid bone ; be-

hind as a smaller element, the quadrate.

The quadrate articulates, on the one hand,

with the hyomandibular ; on the other, it

supports the Meckelian, the hinge of the

lower jaw being formed by the articulation

of Meckel's cartilage with the quadrate.

In the vertebrates higher than the fishes

the hyomandibular disappears as a sus-

pensor, and it is not to be recognized with

absolute certainty in this region. As will

be seen shortly, there is some evidence that

it is not entirely lost, but persists with

changed functions. In contrast to what
obtains in the fishes, in amphibia, reptiles

and birds, the quadrate articulates directly

with the cranium in the region of the ear,

and forms a suspensor for the lower jaw.

In its history in all these groups the quad-

rate is preformed in cartilage, and hence,

when it ossifies, it becomes converted into

cartilage bone. In amphibia, reptiles and

birds in the embryonic stages, the Mecke-

lian cartilage, of course, articulates with

the quadrate, but when the definitive lower

jaw is formed, some features are introduced

which must be described. In all the bony

vertebrates the Meckelian does not furnish

the bones of the lower jaw, but these arise

as membrane bones arranged round the car-

tilage bar. In the amphibia and reptiles

the most constant of these bones is a very

large, tooth-bearing dentary in front, ex-

tending backwards on the outer side of the

Meckelian. Further back, on the inner

side, is a smaller bone, the splenial, which

also may bear teeth. The third of these is

the angular, which is placed behind those

already mentioned on the lower and inner

sides of the proximal end of Meckel's car-

tilage. The Meckelian ossifies only at its

posterior end, where it articulates with the

quadrate, giving rise at this point to a car-

tilage bone, the articular. In short, the

lower jaw consists of a single cartilage

bone, the articular, and three or more mem-
brane bones.

The articular surface of quadrate and ar-

ticular presents features which must be

mentioned. In all the non-mammalian

groups the quadrate has a rounded or some-
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what semi-cylindrical surface which fits

into a corresponding groove or cavity in

the articular.

Another set of bones may be mentioned

now. These are the bones of the middle

ear, the ossicula auditus of anatomists. It

seems probable that the sense of hearing

appears in the vertebrates only with the

assumption of a terrestrial life, and that the

so-called ears of the fishes are organs for

the maintenance of equilibrium. In the

amphibia, then, true hearing appears. In

the salamanders an opening occurs in that

part of the cranium which surrounds the

inner ear. This opening is the fenestra

ovale, and is partly closed by a small carti-

lage or cartilage bone, the stapes, possibly

to be homologized with the hyomandibular

already referred to as apparently lacking in

the non-piscine vertebrates. This interpre-

tation receives some confirmation from the

fact that in several salamanders the stapes

articulates with the quadrate, a point which

is of importance when we come to a con-

sideration of mammalian structures.

In the frogs, reptiles and birds the stapes

is a long slender rod,* frequently called the

columella, and is in no way connected with

Fig. B. Diagram of Ear Eegion in a Lizard, s,

stapes ; c, columella
; 5, quadrate ; m, lower jaw ;

ct,

chorda tympani nerve.

the quadrate. It rather extends straight

outwards from the fenestra ovale, across the

cavity of the tympanum, or middle ear, to

* The columella is more than stapes, but for present

purposes the details are not necessary.

reach the tympanic membrane. It thus be-

comes a sound-conducting apparatus, con-

veying the sound waves across the tym-

panum to the inner ear. This columella

arises in the posterior wall of the tympanum,
and, although it later moves forward into

the tympanum, must consequently be re-

garded as a structure belonging to the post-

tympanic region.

In the mammals, on the other hand, the

sound-conducting apparatus is greatly dif-

ferent. Instead of a columella there is a

chain of three bones leading from the

fenestra ovale to the tympanic membrane.

These are called, in order from within out,

the stapes or stirrup bone, incus or anvil,

and malleus or hammer, the stapes being

situated in the fenestra ovale, the malleus

being connected with the tympanic mem-
brane and the incus intervening between

these two. Many attempts have been

made to homologize these bones with the

columella of lower forms, but none of these

attempts have been successful, and it is

probable that complete homology does not

exist. This is shown almost conclusively

by two facts of anatomical relationship.

In the first place, the middle member of the

mammalian chain—the incus—arises in

front of the tympanic cavity, and hence

cannot correspond to any part of the

columella, which, as we have seen, is post-

tympanic in origin. Again, the incus lies

in front of that branch of the seventh or

facial nerve which is known as the chorda

tympani, while the columella lies behind

it. Now, nerves are older structures than

skeletal elements, and any cartilage or bone

placed in front of a major branch of a nerve

cannot be homologized with a skeletal

element lying behind the same nerve in an-

other vertebrate.

Now, if these ear bones of the mammals
are not homologous throughout with the

columella, with what structures in the

lower vertebrates can they be compared?
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Here embryology comes in to assist. The
development of these bones has been fol-

lowed by many, and it is a rather sig-

nificant fact that while the embryolo-

gists are in substantial agreement in their

interpretations, their opinions are at vari-

ance with those of the students who
have attacked the problem from the stand-

FiG. C. Diagram of the Ear Eegion in a Mammal.
s, stapes ; i, incus ; m, malleus ; ct, chorda tympani

nerve.

point of adult structure. Now, since the

embryologists have the wider view, the

larger basis of facts at command, on a priori

grounds their conclusions should be given

the greater weight. Embryology plus com-

parative anatomy certainly forms a better

basis for conclusions than comparative an-

atomy alone.

In the embryonic mammal, before the ap-

pearance of cartilage, a strand of denser

mesenchyme extends from the point where

the anlage of the stapes can be recognized

into the lower jaw. Position and relation-

ships show that this strand is the first ap-

pearance of the mandibular arch. With
the formation of cartilage this arch becomes

divided into a proximal portion, which can

be traced, step by step, until it develops into

the incus and a more distal portion, which

is as clearly Meckel's cartilage, extend-

ing into the lower jaw. This incus soon

develops an articular surface for connection

with the stapes, while a second set of sur-

faces is found between the incus and the

proximal end of the Meckelian cartilage.

The incudal surface of this last is convex,

while the corresponding articular surface on

Meckel's cartilage is concave. It follows

from these facts of development and struc-

ture, as well as from others which cannot

be detailed here, that the incus fulfills, in

the embryonic stages, every condition de-

manded for the quadrate, while the great

size of these elements in the early condition

can only be interpreted as indicative of

some function in their ancestral history dif-

ferent from that of a sound-conducting ap-

paratus. Again, it is a matter of no little

importance in what will follow, that this

quadrate articulates with the stapes just as

in many urodele amphibia, while such re-

lationships are unknown in any reptile,

living 01" fossil. In the third place, this

incus for a time articulates directly with

the skull, just as does the quadrate in the

lower forms, a condition not easily explic-

able upon any other view than that regard-

ing this as the quadrate.

Fig. D. Diagram of the Ear and Lower Jaw in

the Pig. an, angulare ; d, dentary ; i, incus
; j,

jugal ; I, cartilage of articular region of lower jaw
;

m, malleus ; mk, Meckelian cartilage ; s, stapes ; sp,

splenial ; z, zygomatic process of temporal—the letter

lies just in front of the glenoid fossa.

The malleus is largely formed by the

ossification of the proximal end of Meckel's

cartilage, and this fact, together with every
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other relation except one to be mentioned

immediately, goes to prove that it is the

equivalent of the articular. In the forma-

tion of the malleus a membrane bone is

concerned. This arises in front of the

articular -proper on the inner and lower

side of the cartilage—that is, in the right

position for the angular—and forms the

process Folianus of the malleus. At some

distance from the malleus two membrane
bones form the lower jaw of the adult.

The larger of these, from its relations and

position, is clearly the dentary, while the

smaller and inner one is as plainly the

splenial. Thus we can apparently recog-

nize in the mammalian lower jaw the artic-

ular and the three membrane bones most

constant in the lower vertebrates. In some

mammals, according to Parker, two addi-

tional membrane bones, each with its

equivalent in the lower vertebrates, are

said to occur. Besides all these there ex-

ists a patch of cartilage in either half of

the lower jaw which arises entirely inde-

pendently of the Meckelian, never unites

with it, and which is, so far as I know,

without any equivalent in any amphibian,

reptile or bird.

To the identification of the bones of the

lower jaw which have just been given, there

is one very serious objection. The articu-

lation with the cranium is not homologous

with that of the lower vertebrates. After

the formation of all the bones of the jaw

the Meckelian cartilage becomes absorbed

between the Folian process and the hinder

margin of the dentary, leaving the jaw
proper without connection with the quad-

rate. The posterior portion of the dentary

extends up around the second cartilage men-

tioned, and articulates with the squamosal,

the dentary furnishing the articular condyle,

the squamosal the glenoid fossa. It is not

easy to say how this new articulation can

have been introduced, for it is hard to see

how an organ in constant use like the jaw

could transfer its hinge from the quadrate to

the squamosal. And yet, from any point of

view, it seems impossible to escape the con-

clusion that it is not homologous with the

articulation of the lower vertebrates, for

the articulation in the non-mammalian
forms is at the proximal end of Meckel's

cartilage, while in the mammals the Meck-

elian does not come anywhere near the re-

gion of the glenoid fossa. Again, in the

glenoid fossa there is no trace of any carti-

lage which could be used as a basis for the

view that the quadrate has disappeared at

this point.

A word about Albrecht's supposed quad-

rate may be inserted here, since it has often

been quoted in this connection. Albrecht

found, on one side of the skull of an idiot,

a separate bone in the region of the zygo-

matic process of the temporal bone, and

since the lower jaw articulates at this point,

he at once jumped to the conclusion that

this bone must be the missing quadrate.

Now, the fact that cartilage is unknown in

this region would at once negative any such

conclusion, while the further fact that the

skull in question was that of an imbecile

and the additional bone occurred on one

side only, is certainly suggestive. E'o his-

tory of the case was given, but it is not be-

yond the bounds of possibility that an in-

jury to the head may, at the same time,

have caused the imbecility and have pro-

duced the supernumerary bone, upon which,

as a very slender basis, a considerable super-

structure of speculation has been built.

There is one series of facts which may
possibly lead to an explanation of this

change in point of articulation. In certain

sharks there occur labial cartilages which

lie outside of the jaws and perfectly free

from them. Now, the cartilage mentioned

above as occurring in connection with the

dentary bone of mammals, occupies the

position of one of the lower of these labial

cartilages—Parker has, indeed, identified
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it as a labial—and this has apparently been

concerned in the transferrence of the hinge

of the lower jaw. This, however, is men-

tioned only as a suggestion ; details have

yet to be worked out, and further study

may show that this view is untenable.

Now, summing up the evidence of the

bones, we may say that the characteristics

of the ribs, the heterodont dentition, and

the entepicondylar foramen point more

strongly towards a reptilian rather than to-

wards an amphibian ancestry for the mam-
mals. On the other hand, the occipital

condyles are even stronger evidence in the

other direction. But, when we consider

the relations of the ear bones and the quad-

rate, the weight of argument is very

strongly opposed to a reptilian ancestry,

while these same relations, and especially

the articulation of the quadrate with the

stapes, go far towards supporting the the-

ory that the mammals have descended from

the amphibia.

There is another series of osteological

facts which also seems to point in the same

direction. In the mammals, as in the

amphibia, the ankle joint is formed between

the bones of the shank (tibia and fibula)

and the proximal row of tarsal bones. In

all reptiles of which we have adequate

knowledge, the joint is between the proxi-

mal and distal rows of tarsal bones—is

intratarsal. This, however, is not conclu-

sive, since the foot structure of the therio-

morphs is very imperfectly known.

Besides the osteological evidence for the

descent of the mammalia from amphibian-

like forms, there are facts derived from the

soft parts which have a cumulative value.

They, however, are not conclusive, for we
cannot say what may have been the re-

lations in the theriomorphs. It may be

that these extinct reptiles possessed one or

all of these features, but the fact that they

are lacking in all modern reptiles lends

plausibility to the view that they were ab-

sent from the older members of the group.

A detailed account of these would far

transcend the limits of this paper, and

but the briefest mention can be made of

them.

In the first place, mammals are strongly

marked off from all other vertebrates by

the existence of hair. For a long time it

was thought that hair, feathers and scales

were homologous structures, but Maurer

has shown that hair is totally different from

the others. It is true that Weber has criti-

cised Maurer, but his criticisms seem far

from conclusive. According to Maurer

—

and he offers a large mass of facts in sup-

port of his contention—the only structures

in the lower vertebrates which can be con-

ceived to have given rise to hair are lateral

-

line organs of the amphibian type. Now,
lateral-line organs are unknown in any

terrestrial form. Even in the frogs and

salamanders they are lost during the meta-

morphosis which precedes a life on land.

Hence it is very probable that they were

lacking in the theriomorphs, all of which

were apparently terrestrial in habit.

The student should also read Klaatsch's

account of the mesenterial structures, es-

pecially of the superior mesenteric artery,

to see how impossible it is to derive the

relations of these from any known con-

dition in the reptiles. In the mammals
these structures are far more primitive than

in the reptiles, and Klaatsch concludes that

their origins must be sought in forms below

the existing amphibia.

Mammals alone have well-developed ex-

ternal ears, and these, as well as the tube

leading to the drum—the external meatus

—

are supported by cartilages. All who have

worked at these agree that they must have

been derived from opercular structures, like

those of fishes, supported by the hyoid arch

.

Now, all such structures are absent from all

known reptiles, nor do we know of them in

the amphibia. They must be sought in
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forms between the fishes and the stego-

cephali.

The thoracic duct of the mammals is the

primitive lymphatic duct of the left side
;

that of the right is greatly reduced and re-

ceives no lymph from the lower part of the

body. Exactly the same conditions occur

in the urodeles, but not in the reptiles.

Another item of interest in this connec-

tion is that mammals and amphibia get rid

of their nitrogenous waste in the form of

urea, while reptiles void uric acid.

As we saw earlier, embryology was an

important factor in directing attention to

the reptiles as ancestors of the mammals,
but now the weight of its evidence is in

the opposite direction. The fact that the

monotreme eggs are meroblastic is far from

conclusive, since similar conditions have

arisen independently several times in the

animal kingdom. Hubrecht, however, has

pointed out that certain other features of

development— those connected with the

foetal envelopes of the mammals—are not

to be derived from the conditions known in

any reptile, but that they are easily ex-

plained as arising from a type of egg found

in the amphibia. As these arguments, so

far as I am aware, have not been summar-
ized in English, they may be given in a

brief form here, omitting all points which

have no immediate bearing upon the ques-

tion at issue, such as the two types of fcetal

circulation, the nutritive functions of the

trophoblast and the like.

As is well known, the mammals, like the

sauropsida, form a foetal envelope, contin-

uous with the sides of the body—known as

the amnion ; and from the fact that the

sauropsida are lower than the mammals,
the natural view has been that the reptilian

type has been the ancestral one, from which

that of the mammals has been derived.

Were this envelope to arise in all mammals
in the same way that it does, for instance,

in the sheep or the rabbit, this conclusion

could not be gainsaid ; but when the am-
nion of the guinea-pig, the hedgehog, the

flying fox and that of man are considered,

we meet conditions which it is extremely

difficult, if not impossible, to explain in

such a way.

Forget for the moment the well-known

diagrams of amnion formation which ap-

pear in any text-book, for they will confuse.

In the hedgehog there arises very early in

development a two-layered vesicle, the

layers being, according to Hubrecht's in-

terpretation, ectoderm and entoderm. At
one end of the vesicle the ectoderm is much
thicker than elsewhere, and projects like a

cone or papilla into the central cavity.

Soon a splitting occurs in tliis ectodermic

thickening, so that the whole structure now
forms a double vesicle, its two cavities being

separated by a partition formed of ectoderm

and entoderm, the larger and older cavity

having walls of ectoderm and entoderm,

the later one walls of ectoderm alone.

From this partition the embryo will arise.

There are now clearly two kinds of ecto-

derm present in the germ ; one the embry-

onic, the other forming the outer walls of

both vesicles. For this latter Hubrecht has

proposed the name trophoblast in allusion to

its nutritive functions, and he distinguishes

two kinds or regions of trophoblast ; that of

the smaller cavity being called the allan-

toidan, that of the larger the omphalidian

trophoblast, from their future relations to

allantoic and vitelline circulations.

With the development of the mesoderm,

which, of course, arises between the ecto-

derm and entoderm of the germinal area,

an important change is introduced. The
somatic sheet of this layer grows outward

and then turns upward into the angle be-

tween the embryonic ectoderm and the

omphalidian trophoblast, and then bends

downward on the inner side of the latter,

while the splanchnic mesothelium follows

the deeper surface of the entoderm into the
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same region. This last, however, has no

concern for us at present.

From the angle just mentioned the

somatic |^mesothelium now gradually ex-

tends upwards and inwards between the

cells of the allantoidan trophoblast as a

double sheet, dividing the trophoblast of

this region into two layers. Finally, the

mesothelium growing in from all sides

meets and fuses above the embryo, which

now lies in a cavity roofed in by an internal

layer of ectoderm and an outer of meso-

but, of course, these are derived in a

greatly different way. We see from this

that the first splitting in the ectoderm de-

scribed above is the separation of amnion

from the rest of the ectoderm. In the

sauropsida and in some mammals, as is

well known, the amnion arises in quite a

different manner ; not by the splitting of

the ectoderm, but by the upgrowth and

overgrowth of folds from all sides of the

embryo—each fold consisting of ectoderm

and somatic mesothelium—the folds at

Fig. E. Diagrams of the Origin of the Amnion. 1. Section of an egg of Erinaeeus after Hubrecht,

showing the two layers and a cavity in the ectodermic thickening. 2, 3 and 4, diagrams of successive

stages of formation of the amnion ,; ectoderm white ; mesoderm dotted ;
entoderm black, a, Cavity of

amnion ; c, ccelom. 2. Diagram of the stage of Fig. 1, the amniotic cavity formed by splitting of the

primitive ectodermic thickening. 3. Appearance of the mesoderm and cnelom, the somatic layer of the

mesoderm growing upwards above the amniotic cavity, the roof of which is beginning to split into amnion

and serosa. 4. Process of the amnion formation complete, the result closely similar to what is found in

reptiles and birds.

thelium. Between this roof and the tropho-

blast there is now a space, lined on either

wall by mesothelium, and hence clearly a

part of the coelom. The cavity above the

embryo is the amniotic cavity, and its

ectodermal lining is the amnion. It now
shows in every relation exactly the same

features as are well known in the chick

;

last meeting and fusing above the em-

bryo, the final result closely simulating

that described for the hedgehog. The

question now arises, which of these two

modes of amnion formation is the primi-

tive and which the derived condition?

Hubrecht's line of reasoning in settling this

question is, in outline, as follows : The am-
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nion, filled with fluid and surrounding the

embryo, is clearly a protective apparatus.

Its origin can in no way be explained by the

presence of the large yolk or of an egg-shell,

for in the sharks which have both no amnion

appears. As a protective apparatus it, of

course, would have the greatest value in an

embryo developing inside the mother, pro-

tecting it, like a water cushion, from the

peristaltic and other movements of the

mother. Hence, it is more reasonable to

look for the origin of the amnion in vivi-

parous rather than in oviparous forms.

Now, an amnion formed after the type found

in the hedgehog can act as a protection from

the very first, while one arising as in reptiles

cannot have any protective value until the

folds have completely closed over the em-

bryo, and so it is difficult to account for

the incipient stages in the reptilian type.

Again, it is easy to derive the reptilian con-

dition from that described, while the am-

nion of the hedgehog or of man is not easily

explained on an hypothesis of descent from

the reptilian condition. Hence it follows

that there is no inherent improbability, and

that there is much plausibility, in the view

that the amnion formed by splitting is the

primitive, that 'by overgrowth the derived

type.

Now, where are there features that could

have given rise to such structures ? The an-

cestral form must have been viviparous, and

it must have had a two-layered ectoderm.

Now, the amphibia fulfill the conditions in

both respects, for there are salamanders

which bring forth living young, and no-

where in vertebrates, except in the amphi-

bia, do we find a two-layered ectoderm,

while here a two-layered condition occurs

throughout the group ; and further the outer

layer does not participate in the formation

of the embryo.

In conclusion, it may be said that at

present the weight of evidence is in favor

of an amphibian ancestry for the mammals.

but when the known forms of amphibia are

examined none is found which will meet

exactly the requirements of the case. The
limbless csecilians are, of course, out of the

line ; the anura, with their reduced verte-

bral columns and reptilian ear structures,

are equally out of the question. The uro-

deles approach more nearly to the ancestral

form, but their skull is so degenerate that it

cannot give rise to the zygomatic arch so

characteristic of the mammals. There re-

mains only the group of stegocephala.

These are extinct forms, the earliest fossils

of which appear in the Carboniferous, the

subclass dying out in the Triassic. In every

known feature these are closer to what the

ancestors of the mammal must have been

than are any of the other groups, and yet

not a single form of stegocephalan is known
which can be said to meet the demands re-

quired for the ancestor of the mammals.

This ancestor must be some form closely

allied to, but yet more primitive than, any

known stegocephalan. Further, it may be

said that we cannot derive urodeles, csecil-

ians or anura from any stegocephala as yet

discovered.

The earliest known stegocephala are well

differentiated and widely distributed, and

they have a structure greatly different from

that of the crossopterygian ganoids from

which they have in all probability de-

scended. The ancestor of the mammals
partakes of characters intermediate be-

tween those of the crossopterygians and

those of the most primitive stegocephalan

known, and yet one in which the amphibian

characters predominate over the ganoid

features.

We must, however,remember that the geo-

logical record is as yet imperfectly known.

We have as yet found no form which serves

to bridge the gap between the finned and

the limbed vertebrates. Footprints have

been found in Devonian rocks in Pennsyl-

vania which, in the light of our present
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knowledge, we can interpret only as those

of a stegocephalan, but no hard parts have

been found to show us what the animal was
like. We may hope, yes, almost expect,

that future exploration will show us stego-

cephalans in rocks of Devonian age, and
when those are found it is possible that

they will embrace types which will be de-

cisive as to mammalian ancestry. Yet how
slight are the chances of such discovery is

shown by one fact concerning our knowl-

edge of the mesozoic mammals. Nearly

half of the known species of these were

found in a bed of clay in southern England,

the whole deposit measuring forty feet in

length, ten in breadth and five inches in

thickness.

J. S. KiNGSLEY.
Tufts College.

THE RELATION OF PHYSICAL GEOGRAPHY
TO OTHER SCIENCE SUBJECTS*

In geography we have not as yet reached

that stage when vague spheres of influence

give place to definite territorial boundaries.

Our science is still unorganized, its frontiers

are not demarked and the dividing lines of

its provinces are not yet drawn. My sub-

ject compels me to take up a number of

questions still so unsettled that I can hardly

hope to suggest even a modus vivencU which
in this time of boundary disputes will be

acceptable in all its details to many besides

its author.

At least in America, we shall all agree

that physical geography is not identical in

its limits with what our English friends

term physiography. It is not a summation
of our knowledge of nature. Such was the

older physical geography, and valuable as

was its view over the entire kingdom of

science, it was found impracticable as an

educational instrument. With its string of

disconnected chapters on the elements of

* Eeacl before the Department of Science Instruction,

National Educational Association, Detroit, July 12.

physics, chemistry, astronomy, geologj^,

botany, zoology, and ethnology, conclud-

ing perhaps with a chapter on precious

stones, it is no wonder that there was some-
times applied to it the sacred definition of

a circle whose center is everywhere and
whose circumference is nowhere. And yet

to many a boy it gave his only world-view,

his only touch with nature. When Huxley
spoke of it, this Erdkunde, as ' a peg on
which the greatest quantity of useful and
entertaining scientific information can be
suspended,' it was not in disparagement

;

for he termed it one of the essentials of a
liberal education.

Physical geography has often been treated

as though it were equivalent to the ' science

of geography,' as Strachey has defined it^

or as synonymous with the ' general geog-

raphy ' of the Germans. But its note is

neither the introduction of the causal notion

nor a topical treatment of the subject. It

is not to be set over against either descrip-

tive or a real geography. Surely the adjec-

tive in the phrase may well have a restric-

tive influence. Either ' physical ' as here

used is equivalent to ' natural,' in which

case our science reverts to physiography, or

else it limits the subject to physical as dis-

tinct from biologic phenomena. Accepting

this restriction, we may set the divisions of

geography in the following scheme :

1. Chorographic geography.

2. Physical geography, with its subheads

of the geography of the planet, the geog-

raphy of the air, the geography of the sea^

and the geography of the land.

3. Biotic geography, the distribution of

animals and plants.

4. Anthropic geography, the geography

of man.

The chorographic member, dealing with

position, direction and dimension, is the

rudiment from which the entire body of

geograph}^ has developed. The map, its

first product, remains its chief vehicle of
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expression, I can only stop here to notice

tliat in education this member has but re-

cently passed its culmination. The leading

American geography of twenty- five years

ago, on account of its many excellencies

•called by Col. Francis Parker in 1894

^ the best geography in English ever

issued,' touched the highwater mark of

topography. Its map questions on the

continent of South America required a

knowledge by the pupil of 9 capes, 48 cities

and 30 rivers. The boy who knew his les-

son in Guyot could tell you that the lead-

ing afflaents of the Orinoco are the Ven-

ture, Coroni, Auraca, Meta, and Guaviari

rivers. To-day the pupil in Frye escapes

from South America with a burden of but

1 cape, 11 rivers and 25 cities, a total of

37 place-names of these three kinds, as

against the 87 which his father learned in

Guyot.

The space saved by this shrinkage is

largely given in recent texts to the physical

side of the subject. Our ' advanced ' or

' complete ' school geographies open with a

compend of physical geography, and a

wealth of physiographic material is scat-

tered with free hand throughout the text.

In the high-school our science is commonly

reviewed as a distinct study.

In its opening chapter on the geography

of the planet, physical geography borrows

freely from astronomy. Its view-point,

however, is geocentric. Its astronomy is

planetary, not sidereal. No fact nor theory

is introduced except in direct and impor-

tant relations to the earth.

The geography of the air is practically

conterminous from our standpoint with

meteorology. It makes drafts on the ele-

mentary principles of physics. It every-

where introduces the causal notion. Both

the physical and the purely geographical

contents are indispensable, and it would be

futile to attempt to isolate either.

Under whatever name meteorology is

taught, it should have a large place in school

programs, so many and so vital are our re-

lations to this ocean of air at whose bottom

we dwell, so fundamental are its effects on

land forms, so immediate are its controls of

the distribution of life. Few studies offer

so good facilities for scientific observation.

The apparatus it requires is inexpensive.

The daily reading of its instruments, the

search for the causes of to-day's weather

changes and the effort to predict those of

to-morrow, give training of high value. The

school becomes in a way a member of a

corps of scientific observers, since it receives

each morning the records of the work of

the Weather Service to compare with its

own. Indeed, so valuable is meteorology

as an educational instrument that it surely

will win place as a distinct study in the

high-school.

The geography of the sea is of minor im-

portance to our subject, and we may pass

at once to the pith of physical geography,

the geography of the land, the science of

land forms, or geomorphology, as it is tech-

nically and rather lengthily termed. It is

here that our science presents the largest

range and variety of phenomena. It is

here that its relations to life are most direct

and complex. So central is this portion of

geography that all other divisions may be

grouped about it in subordinate relations

and the whole thus attain organization

and unity. The geography of the planet,

the sea and the air are prerequisite to the

geography of the land, since it is by the

action of the mobile envelopes that the

forms of the lithosphere have been sculp-

tured, while the applications of these physi-

cal conditions lead directly into the biotic

and anthropic divisions.

It is not strange, therefore, that with the

organization of the science the study of

land forms has taken a large place. It is

called by Penck ' the main part of geography

proper.' The masterly treatise of de Lap-
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parent ' Legons de geographie physique,' is

geomorphology pure and simple from be-

ginning to end. Is this distinguished geol-

ogist of France biased by his profession ?

Well, here then is Boulangier, who in his

' Traite de geographie physique ' reassures

his readers that the author is not a geologist,

and still defines his subject as ' the method-

ical and rational study of the surface

forms of the planet.' Wagner excludes

from our science both anthropic and biotic

geography, while Supan admits, of the two,

only the latter. Davis has given us under

the name of physical geography the most

complete and luminous treatise on land

forms in the language, in which, however,

there are everywhere introduced appli-

cations of physical conditions to the life of

plant, animal and man—matter of great

value usually omitted in European texts.

So rapidly, so lusty and so big has geo-

morphologygrown that it hasbeen suggested

by Professor Dryer that it aims to play the

part of the young cuckoo and oust from the

nest the remainder of the geographical

brood. It is scarcely of age, and yet the

science of land forms has already rejuven-

ated geology and rationalized the domain

of geography. Geomorphology is the child

of geology and geography, and it inherits

its father's strength and its mother's beauty.

From geography it brings the ' half artistic '

description of the features of the earth and
their distribution ; from geology it brings

the reasoned processes of their formation.

Just now it seems to be an educational

question as to which of the parents the child

should be given in keeping. Should land

forms be taught in high-schools chiefly as

physical geography or as geology ? This is

perhaps the most important question raised

by my subject. It involves the relations

of the two sciences and their educational

values.

The overlap-land of geomorphology may
be claimed by geology with as sure a right

as any of its other provinces, such as paleon-

tology. It was by geologists that it was ex-

plored. The Committee of Fifteen accredits

the advance in scientific geography the last

few decades to the work of geographical

societies, and to a limited extent this is

surely true, in Great Britain especially.

And yet, as one ofthe foremost British geog-

raphers, H. R. Mill, has stated, it is ' the

recent work of three geologists, Penck,

Davis and Lapparent,' that ' has brought
this aspect of the relation between geog-

raphy and geology boldly to the front.'

Without question it is by geologists that the

science of land forms has been created. The
list of the founders and leaders of the Amer-
ican school of physiographic geology, whose
primacy is so generally admitted, is quite

too long for mention, but I cannot omit the

names of Powell, Lesley, Gilbert, Davis,

Dutton, McGee, Chamberlin, Eussell and
Tarr. How large, also, have been the con-

tributions of foreign geologists, such as Eam-
sey and Geikie, Richthofen, Suess, Heim
and Walther, Noe, Margerie and Lapparent.

If some of these, as Penck and Davis—to

the latter of whom Lapparent justly at-

tributes ' the preponderating influence in

the development of the new conceptions' —
are officially known as professors ofphysical

geography, they belong, notwithstanding,

to the brotherhood of the hammer.

The attention of geology was early di-

verted from the study of land forms, but it

brings on its return a wealth of material

which compensates amply for its absence.

The reports of the U. S. Geological Survey

contain a body of physiographic information

and doctrine unequaled in the publications

of any scientific society. Our recent State

surveys show the splendid results of the ap-

plication of the methods of the geologist to.

the study of reliefs, as in the work of Salis-

bury in New Jersey, Calvin in Iowa, and

Marbut in Missouri. The new geology de-

scribes the forms of the land with a pre-
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cision and detail hitlierto unknown. It re-

fers them to their places in a genetic classi-

fication. It assigns them to their order in

an evolutionary life history. Furthermore,

it uses them as the older geology used fossils

and the succession of strata ; it reads in re-

liefs the story of the geological past. It

not only explains the present by the past,

.

but it also reveals the past by means of the

present . The physiognomy of a region may

be the record of a large part of its geological

history. While the geomorphologist requires

the special equipment and competence of the

geologist, it is no less true that the geologist

must now perforce be a geomorphologist.

In the geological courses now offered in

American universities land forms have a

large and increasing place. It is given

under different names, but with essentially

the same content. In some, as in the Uni-

versity of Wisconsin, applications to human

life are included, an essentially geographic

subject. In the higher American schools,

with one notable exception, Harvard, it is

only in the laboratories and lecture rooms

of the department of geology that the stu-

dent of land forms can obtain adequate

training. " The surest foundation," as Eich-

thofen has said, '
^ for the study of geography

is geology, in its whole compass, as being

the only means to an understanding of the

earth's surface." Geology thus retains pos-

session of the field both in research and in

advanced instruction.

As Davis has pointed out, land forms are

_ functions of three variables—structure,

process and time. The first of these, struc-

ture, together with the causes which have

produced it, is undoubtedly a geological

subject, and it is from geology that the

geomorphologist must here draw all his

data. Process has always been treated

under dynamic geology, and yet as a part

of geophysics, as treating of agents now in

action upon the earth, it belongs also to

geograph3^ The cycle of time, ' that un-

measured part of eternity,' during which

process produces upon structure the evolv-

ing series of topographic forms may well be

claimed by the science which deals with the

past history of the earth. The position of

geologists is well stated by Sir Archibald

Geikie in answer to the argument of Sir

Clements Markham, President of the Eoyal

Geographic Society, who had drawn the

line between the two sciences at the dawn

of history, excluding geology from the study

of the changes of the earth's surface since

that time. " Since geology may be re-

garded as the history of the earth, whatever

is necessary for the elucidation of that his-

tory will be claimed by the geologists as

part of their domain. Only as they under-

stand what is going on at the present day

can they understand what took place in

past time. If you take away from the

geologist the study of all that is taking

place now, and maintain that this study is

not geology but physical geography, he

will answer, ' I do not care what you call

it. I must be at liberty to investigate the

processes which are operating now, in order

that I may be able to explain what has

happened in past time.' "

The dependence of geography on geology

often has been compared with that of paint-

ing or sculpture upon anatomy. But the

simile is far from complete, unless the

former science is content to remain descrip-

tive only, dealing with the delineation of

external form. For the reliefs of the land

must be studied and classified not primarily

or chiefly as to form, but by structure and

genesis. So soon as the description of the

features of the earth's surface and their dis-

tribution yields to an inquiry into their

origin, the line is passed which divides the

-graphy from the -logy.

These questions are not perhaps without

some practical outcome. The organization

of these sciences, and the theoretic limits

between them in the field of research in-
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fluence our higli-school courses sooner or

later. It is in this somewhat remote field

that the deciding factor may be found which

shall at last settle the matter as to whether

the physiognomy of the land be chiefly

taught in secondary schools as geology or

as geography.

Fortunately certain criticisms of each

science have been laid by recent educational

progress. In view of our present text-

books, physical geography can no longer be

called ' hash ' nor can geology now be

termed dry and dull. Neither of these

earth sciences is dull except to the dullard.

So large is the place of land forms in both

the new physical geography and the new
geology, that it is now a question of approach

to a common content of knowledge.

Let me claim for geology the easier path

of approach, the clearer and more natural

method of presentation, the greater coher-

ence and the vaster and more inspiring

view.

The geological path is that of process. It

studies the agents now in operation with

the resulting structures and forms that are

produced at each stage of the evolutionary

cycle. It thus binds together cause and

effect as closely as possible. It admits an

inductive treatment based on the observa-

tion of common things. The geographical

path is normally that of form. In many of

our physical geographies this has been

avoided and the geological approach

frankly taken in its stead, this portion of

the subject becoming an epitome of dynamic

geology. It is perhaps owing to the

personal equation that to me the method of

classification by form seems somewhat mis-

cellaneous and scrappy. It throws together,

for example, phenomena as diverse genetic-

ally as the glacial plains of Iowa, the base

plains of Eussia, the lava fields of Oregon,

the old lake floor of the Red Eiver of the

North, and the coastal plains of the Gulf.

Supan is compelled by his method of arrange-

ment to take up the glacier under three of

the five great divisions of his Physical

Geography—under the atmosphere where

the general description is given, under the

Dynamics and under the Morphology of

the Lands. There is no question of the

value of such a classification to the advanced

student. Is it as good for the high- school

pupil as that of geology, which, in the case of

the glacier, for example, draws from mete-

orology the climatic conditions, and from

geography the description of its features,

and then proceeds forthwith to treat of its

work as a geological agent and of the land

forms thus produced ? It is perhaps because

of the easier path and better method which

geology offers that in the courses at Cornell

University, N. Y., a year in it precedes the

year offered in physical geography.

Geology also gives what a painter would

term atmosphere to this common body of

knowledge. It sets it in perspective. To

an extent this is also done by physical

geography, and I confess that I have been

surprised to see how readily students of re-

cent texts, such as Davis's, gain a realization

of the time-element in the geographical

cycle, though they have had no geological

preparation. But these conceptions are

enlarged and vivified by the detailed study

of geologic time. It is well to know the

geography of the Allegheny mountains, it is

better still to know their morphogeny, but

it is best of all to set the whole in geolog-

ical perspective, to view their folding in the

remote close of the Palseozoic, and their

long waste during the Middle Age of geology

to a plain whose gradual dissection after

uplift and during subsequent cycles has

sculptured these mountains to the forms we

behold to-day.

It is also something to set to the credit

of geology that it teaches the history of or-

ganic evolution. Perhaps we have not as

yet learned to paint the panorama of

creation so that its salient features are not
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smothered in detail. But to know what

the earth is we must know what the earth

has been. The story of the planet and the

life it has sustained is prerequisite to a

complete understanding of the earth sci-

ences and of the life sciences as well.

As an educational instrument geology has

^the advantage of concentration and homo-

geneity. If, lik-e mathematics or physics, it

lacks the warm human interest, the appli-

cations of geography to human life, yet its

current is not shoaled by division into

numerous channels. If either physical

geography or geology must be omitted from

our crowded high-school courses, let it not

be geology, the more fundamental, the more

coherent, the more educative of the two.

What then should be the place and se-

quence of the earth sciences in secondary

programs ? Can they be arranged so as to

include the outlines of all, and yet without

repetition? It seems to me that certain

changes are desirable to secure this end. I

should like to see nature study so enlarged

in the lower grades that the common
physiographic processes early become fa-

miliar. There is an evident trend toward

the enlargement of the physical geography

with which our advanced geographies are

now introduced. To me this seems the

proper place for the study, but while the

treatment of all essential forms and proc-

esses which bear directly on the life and

work of man may be expanded, all matter

irrelevant to this should here be omitted.

I should like to see the areal and descrip-

tive geography which follows so enlarged

that it will take in the American high-

school the place it holds in the German
Mealschulen and Gymnasia. Each geographic

unit, each region of our country, each

national domain may then be treated

thoroughly in all departments of the

science. "With the physical environment

everywhere made basal, we need not fear to

give anthropic geography the largest pos-

sible place. It may be that much might be

brought in which a strict definition of

geography would exclude. But with due

selection of material, with grasp of princi-

ples, with historic perspective, and es-

pecially with a thorough knowledge of

physiographic controls, the wise teacher of

geography can afford to take as his motto,

I consider nothing alien to myself that re-

lates to man. The extension of anthropic

geography, however, cannot be brought

about by discussion, or criticism, or the

writing of text-books. It must come in

precisely the same way as has the extension

of physical geography—by scientific re-

search. It awaits the masters who will

some time do for the sciences relating to

man what geology is doing for the science

of land forms.

The proper place, then, for physical geog-

raphy is a place preliminary to the areal

geography which applies its principles and

consequences to special regions. To re-

view it later as a separate study would

then seem unnecessary. Instead, let the

course in the earth sciences be concluded

by meteorology and geology. The earth

sciences may thus be so closely articulated

as to form the vertebral column of secondary

scientific instruction. So close is their touch

with human life, so thorough and compre-

hensive is their discipline, so simple, so

natural, so rational, and so real is their

culture, that their extension only awaits

their connection into one continuous line of

study.
William Haemon ISTorton.

CoKNELL College, Iowa.

PBOFESSOB FBAA8 ON THE AQUEOUS VS.

JEOLIAN DEPOSITION OF THE WHITE
BIVEB OLIGOCENE OF S. DAKOTA.

A SPECIAL expedition of the United States

Geological Survey into the Bad Lands of

South Dakota was led by N. H. Bar-

ton, of the Survey, assisted by J. B.
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Hatcher, of the Carnegie Museum ; with

the party was also Professor Eberhard

Fraas, of Stuttgart. The object of the ex-

pedition was to secure exact geological data

for the monograph ' The Titanotheres,'

now in preparation by Professor Osborn.

The matters of chief importance were

:

first, to determine the mode of deposition of

these beds in view of the arguments re-

cently brought forward by Matthew, Davis

and others that they were seolian rather

than aqueous in origin ; second, to deter-

mine the exact stratigraphical levels upon

which the different types of skulls and

skeletons have been found, verifying and

extending the very careful records made by

Mr. Hatcher between 1886 and 1888 while

collecting for the United States Geological

Survey, under Professor Marsh.

Mr. Darton will prepare the formal re-

port of the geological results of this expedi-

tion, including a map showing the extent

and exact thickness of the beds in differ-

ent portions of this region. In the mean-

time it is interesting to learn the opinions

of a highly trained European geologist,

Professor Fraas, upon the nature of these

beds, expressed in an informal letter to

Professor Osborn :

" I take this opportunity to briefly pre-

sent my opinion on the origin of the Oligo-

cene of the Bad Lands. So far as I have

been able to observe the beds during the

past eight days, one can by no means speak

of their structure as feolian in the ordinary

sense of the word. It is quite possible that

wind-transport may have taken some part

in their formation, but the strata themselves

appear to me to have been chiefly laid

down under water. We ought, I think, to

take into consideration the following series

of different petrographical and structural

conditions :

" (1) The Titanotherium Beds, which con-

stitute the base of the Oligocene, I take to be

the deposit of a slowly flowing river, which

emptied in the broad delta upon the level

stretches of the Ft. Pierre [Middle Cretace-

ous] . This view is supported by the oc-

currence of large boulders of ground-con-

glomerate at the base of the Titanotherium

Beds, as well as by the frequent embedding

of sand and gravel in the clays and marls.

The current was manifestly very gentle

and laid down a continuous substratum,

resulting in cross-bedding in the sands

and gravels. Against the dune-structure

(feolian) testify the widespread layers-

of sand banks, often very thin, the heavy

gravel and the fine lamination of the clays.

The current was directed from west to east,.

and corresponding to this the thickness of

the gravel and sand layers diminishes as

we pass eastwards. (2) It is very difficult

to determine the origin of the overlying

Oredon Beds [Middle Oligocene, 560 feet

in thickness]. We must take the follow-

ing facts into consideration : (a) The entire

material has undergone a strong' meta-

morphosis ; the sandy, non- calcareous clays

were formerly marls rich in calcareous

matter, the concretionary structure of the

harder banks and the texture of the material

giving positive evidence on this point. (6)

Certain layers were very rich in gypsum

and barite ; both minerals are now repre-

sented only in pseudomorphs of chalcedony,

formed out of gypsum and barite. Probably

there was united with the tendency to gyp-

sum formation, a similar tendency to rock-

salt formation, but I have found no evidence

of this, (c) The structure of the layers: In

the Loiver Oreodon Beds concretions are abun-

dant, which originally were composed of

clays rich in calcareous matter. (This is-

the principal layer of Testudo and of the

mammals.) Here are also thin banks of

clear limestone, now strongly silicified ;

land and fresh water snails are found here

(Helix and Limmea) ;
sand layers are not

found here. The very massive Middle

Oreodon Beds are splendidly laminated and
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horizontally banded ; that is, the colors

change regularly from clear to dark. At
times, in the darker portions are observed

harder layers of limestone rich in clay. In

the lowest layers of these middle beds we
find the greatest abundance of gypsum and

pseudomorphs. A layer of compressed

smooth lenses of sandstone frequently

appears {Metamynodon and Protoceras sand-

stone). Where the lenses are thin and

smooth the lamination is even, where the

layers are thicker, with coarser material,

we observe cross-bedding. The Uppermod

Beds of the White Eiver Oligocene are

altogether different. They are composed

of very uniform material (often of volcanic

ashes according to Dr. Darton), containing

numerous nodules and round concretions
;

there are also large concretions, with the

turtles again abundant, in fact, arranged

quite differently from the Lower and Mid-

dle Beds. This sedimentation is manifestly

of seolian character.

" When we put together all these ob-

servations to form a conclusion as to the

structure of these beds we come to the fol-

lowing result : At the beginning [of the

Oligocene] a broad, slowly flowing stream

spread out towards the east and formed a

broad, widespread and uniform delta land-

scape (Titanotherium Beds) ; this even,

swampy land was dry during the dry sea-

sons, but was flooded in every high-water

period ; besides the water the wind fre-

quently took part in the transport of the

dust and materials. The concretions are

structures of the percolating waters

(Lower Oreodon Beds, numerous land

mammals). Now followed a long period

in which this region was flooded by a

shallow rather than deep lake. The inflow

of water did not exceed the evaporation,

and so through the varying concentration

there was a precipitation of the dissolved

materials which gave rise to the banded
layers. In the same manner the gypsum

and barite in these layers is explained.

Stronger currents poured in sand, which
accumulated in low elevations (Middle

Oreodon Beds). At last there came a

widespread seolian condition in the form

of loess, which spread out upon the gradu-

ally retreating or evaporated levels of the

lake."

CHARLES ANTHONY 8CH0TT.

With the death of Charles Anthony
Schott, Assistant, United States Coast and

Geodetic Survey, closes a most useful life,

led by a remarkable man.

He was born at Mannheim, Baden, Ger-

many, August 7, 1826, and began his studies

very early, learning to read before reaching

four years of age, and it is stated that his

work began as a small boy. He graduated

from the Polytechnic School at Carlsruhe

with the degree of C.E. in 1847.

He came to the United States in 1848

and entered the United States Coast Survey,

thus beginning his life of enthusiastic work
in the advancement of science by the so-

lution of the problems which confronted

this organization created to obtain accurate

charts of the extension coasts of the United

States. He was immediately'' attached to

the Computing Division in the office of the

Survey where he remained until October,

1849, when he was assigned to the schooner

J. Y. Mason and steamer Walker as hydro-

graphic draftsman. In July, 1850, he

returned to the Computing Division and on

July 1, 1852, he was regularly appointed to

the position of computer. Fi'om time to

time he acted as chief of the Computing
Division in the absence of the regular Chief

and in 1855 was permanently placed in

charge of this most important Division. In

1856 he was advanced to the grade of as-

sistant, the highest in the surve.y after the

superintendent.

The ability, zeal, indefatigable industry

and vast mental resource so eminently
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shown tlirougliont his career, was thus

recognized by Superintendent A. D. Bache

at an early day. This assignment was

most fortunate for the interest of science

in general and particularly so for the ad-

vancement of the work undertaken by the

Survey. In the Computing Division the

fundamental data obtained in the field is

digested and discussed for publication and

this data, after passing through the Division,

furnishes the foundation upon which the

work of the Survey is built up. A wonder-

ful opportunity was thus otfered to a man
capable of distinguishing himself, and this

opportunity was seized by Mr. Schott and

utilized to the fullest extent. The results

of his painstaking labor are shown in the

numerous publications bearing his name in

the annual reports of the Superintendent

and in scientific journals.

Mr. Schott's regular duties in the ofiice

were interrupted from time to time by

assignments to special duty in the field.

As early as 1855 the records show that he

was in charge of the magnetic work of the

survey and in 1863, during the time of the

national peril, he was engaged in surveying

the defences of Washington. In 1869 he

took a party to Illinois to observe the total

eclipse of the sun and in 1870 went to Ca-

tania, Sicily, as a member of the Superin-

tendent's party to observe an eclipse of the

sun. At various times during the absence

of the assistant in charge of the Survey

Ofiice, he acted in his place.

Mr. Schott continued in charge of the

Computing Division until December 31,

1899, and on January 1, 1900, was relieved

of this duty and assigned to the discussion

of the arc measurements in the IJnited

States resulting from the extension triangu-

lation already executed by the different

organizations engaged in survey work. All

the available triangulation of a sufiicient

degree of accuracy is utilized in these dis-

cussions. ' The Transcontinental Triangu-

lation and American Arc of the Parallel,'

has already appeared as Coast and Geodetic

Survey Special Publications No. 4, and
' The Eastern Oblique Arc of the United

States ' is now ready for the printer. The
discussion of an oblique arc in California

was far advanced before Mr. Schott's health

failed and will bear the mark of his genius

when it finally appears in print.

It is impracticable to give a resume of Mr.

Schott's work in the survey at this time

and reference can only be made to the

' Annual Eeports ' of the survey covering

the years of his services for the innumerable

results of his labor.

The following extract from Science of

January 12, 1900, is a fitting tribute to Mr.

Schott's work as Chief of the Computing

Division.

With the close of the year, assistant Charles A.

Schott, who for nearly fifty years has been the dis-

tinguished and energetic chief of the Computing Di-

vision of the Coast and Geodetic Survey, retired from

that important position in order to devote his whole

time to special scientific work.

Under Mr. Schott's careful supervision and train-

ing has developed a corps of skilled computers

equalled by no other scientific bureau. To his labors,

perhaps more than to any other one man's, is due the

high scientific character of the results which the

Survey has given to the world. The completion last

year of the great arc, begun over a quarter of a cen-

tury ago, marks an epoch in the history of the Di-

vision, and the beginning of the triangulation on the

98th meridian would seem to be a fitting occasion for

relieving Mr. Schott of the burden he has borne for so

many years.

His ofiicial career has been coincident with the de-

velopment of the Survey, and his untiring zeal and

fidelity have done much to bring about its present

standard.

In 1898 Mr. Schott attended the ' Inter-

national Conference on Terrestrial Magne-

tism ' held in Bristol, England, as the rep-

resentative of the United States Coast and

Geodetic Survey.

He took part in the discussion, and his

proposal that a permanent magnetic observ-

atory should be maintained for a series of



214 SCIENCE. [N. S. Vol. XIV, No. 345.

years in the Hawaiian Islands was received

with acclamation.

Later in the year the French Academy
of Sciences awarded him the Wilde Prize

on account of his researches and publica-

tions in the field of terrestrial magnetism.

This prize was founded by Henry Wilde,

an English scientist who gave the French

Academy of Sciences a sum of money, the

income from which forms a prize described

as follows, in the Comptes Rendus Academie

des Sciences, France, No. 126, p. 144: '' This

prize will be awarded each year, beginning

with 1898, by the Academy of Sciences,

without regard to nationality, to the person

whose discoveries or publications under as-

tronomy, physics, chemistry, mineralogy,

geology, or experimental mechanics, shall

be judged by the Academy most worthy of

reward, whether that discovery or publica-

tion was made in the same year or in some
other year before or after the foundation of

the prize."

In accordance with the deed of gift this

prize was awarded for the first time in 1898,

and Mr. Schott received it in due form

through the Department of State and from

the hands of the President. The following

extracts are of interest from their bearing

on this memorable incident

:

Extract from Comptes Rendus Academie des Sciences,

France, No. 127, p. 1097.

The Henry Wilde Prize.

Committee M. M. Sarrau, J. Bertrand, Berthelot,

Michel Levy ; Mascart, Secretary.

At the session of July 12, 1897, M. H. Wilde pre-

sented to the Academy of Sciences, under the name
of Magnetarium, a remarkable apparatus now in the

Museum of Arts and Industries which permits of the

reproduction on the surface of a sphere, with marvel-

ous accuracy, the distribution of the elements of ter-

restrial magnetism and their secular variations.

The Commission has decided that, in order to ren-

der homage to the inventor of that great work, it is

desirable to make the first award of the prize founded

by M. Henri Wilde to researches relating to terres-

trial magnetism.

Since 1869, the ' Annual Eeports ' of the United

States Coast and Geodetic Survey contain, almost

every year, memoirs of the greatest interest by Mr.

Charles A. Schott, on the determination of the mag-
netic elements at the permanent observatories of the

United States, and at a great number of temporary sta-

tions. The extensive work accomplished by Mr.

Schott can not be stated in a brief resume. * * * One
finds in his memoirs an explanation of the methods

employed in the observatories and in the course of

journeys ; a comprehensive view of the results ob-

tained since the first observations on the American

continent and a certain ijumber of foreign stations
;

an exhaustive discussion of the readings made of the

apparent variations in certain observatories with the

study of the diurnal change for the different months

of the year, of the lunar influence and perturbations
;

and lastly a considerable number of personal obser-

vations in many isolated stations ; this work permits

the establishment of the lines of magnetic distribu-

tion in North America. The whole of this work
furnishes one of the most important contributions in

the history of terrestrial magnetism and the Commis-

sion is unanimous in awarding the Henry Wilde

prize to Mr. Charles A. Schott.

From the Public Press, February 4, 1899.

" An interesting episode took place at the

White House this afternoon at 4 o'clock,

when, in the presence of the Secretary of

the Treasury, the Superintendent of the

Coast and Geodetic Survey, and twenty-five

of Mr. Schott's colleagues, the President pre-

sented to Mr. Charles A. Schott the prize re-

cently conferred upon him by the Academy
of France. This prize of 4,000 francs was
founded by an Englishman about two years

ago, and was to be conferred by the Acad-

emy on any person, in any country, whose

discoveries in science, or whose original in-

vestigations had been most valuable and

had contributed most to human knowledge,

in the direction of mathematics, mechanics,

physics, chemistry or geology. The Acad-'

emy, after due consideration, conferred the

prize on Mr. Schott for his investigations

into the laws of terrestrial magnetism.

"After the officersof the survey had been

duly introduced to the President and to the

Secretary, by the Superintendent of the

Coast and Geodetic Survey, the official

papers containing the award were placed by
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the President in Mr. Schott's hands, and in

doing so he alluded in the following words

to the international character of the prize,

and to the catholicity of scientific work :

'

' I have great pleasure in placing in your hands the

formal papers which convey to you the ' Wilde Prize.'

This prize, founded by an Englishman who has a deep

interest in science, has been adjudged to you by a

committee of eminent men chosen from the most

famous organized body of scientists in the world—the

Institute of France. According to the terms accepted

by the Institute of France in founding the prize, it

was to be given to the person from any nation whose

discoveries in physics or mathematics, mechanics,

chemistry or geology are most valuable, or whose

original researches in these branches of science have

been most successful. The prize has been awai'ded to

you for researches in the important field of terrestrial

magnetism.
" I congratulate you and American science, and in

particular the Coast and Geodetic Survey (the scien-

tific organization of which you are a member), that

you have been chosen from all the world as the most

worthy to receive this great honor.

" It is especially pleasant in this age when inter-

national relations are of high importance, when the

methods of modern applied science have brought all

nations, however geographically remote, into close

contact, to know that in science there are no inter-

national boundaries ; and no pleasanter proof of this

catholic spirit could well be given than this fine prize

—one of the highest that can be conferred by a scien-

tific body—founded by an Englishman, has been

awarded by a Frenchman and won by an American."

Mr. Schott's ability and attainments have

been widely recognized by learned bodies

and scientific societies as shown by his

election to membership on the following

dates

:

1871. Philosophical Society of Washington, D. C.

(Founder).

1872. National Academy of Sciences.

1874. American Association for Advancement of

Science (Fellow).

1896. Sociedad Cientifico Antonio Alzate, Mexico.

1898. Washington Academy of Sciences (Founder).

Accademia Giocenia di Scienze Naturali, in Catania,

Sicily.

The long list of publications bearing Mr.

Schott's name bear testimony to his untii'-

iug industry and his devotion to the interest

of the service, which he honored as a mem-
ber and to the advancement of human
knowledge. Isaac Winston.

GEORGE K. LAWTON.

In the unexpected death of George K.
Lawton, of the TJ. S. Naval Observatory, a

young astronomer of great promise has

passed away. The loss to American astron-

omy can be appreciated as yet only by those

who had the good fortune to know him in-

timately. He was born October 20, 1873,

and died at Washington, July 25, 1901,

after a brief illness of twelve days, of ty-

phoid fever; and was thus less than twenty-

eight years of age. Under the guidance of

his father. Professor U. W. Lawton, of

Jackson, Michigan, he had enjoyed from

childhood excellent educational advantages,

and in 1895 graduated in classics at the

University of Michigan, where he also pur-

sued advanced astronomical studies under

Professor Asaph Hall, Jr., at the Detroit

Observatory. He then spent a year in

post-graduate study at the University of

Chicago, where the writer had the honor to

be one of his teachers. He showed distin-

guished abilities in the studj^- of celestial

mechanics and of higher mathematics. He
was afterwards attached to the Observatory

of Yale University for a short time, occu-

pied mainly with work on meteors ; and
- then came to the Naval Observatory as one

of the regular computers. In 1897 he took

the degree of M.A. at the University of

Michigan. While attached to this Observ-

atory he participated in all the transit

circle observations of the past five years,

much of which has recently appeared in

the Publications of the U. S. Naval Observa'

tory, Vol. I., new series. Last year he bore

an important part in the observations of

the total eclipse of the sun, at Pinehurst,

North Carolina. More recently he took

a leading part in the reductions and re-

vision of the Eros observations of this Ob-
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servatory, and Las been occupied partly

with equatorial work. Only a month ago

he was assigned to the 26-inch equatorial,

and had entered upon researches of great

promise.

On account of his extreme modesty, and

the arrearages of our publications, his sci-

entific reputation at the time of his death

was in no way commensurate with his

merits. Yet he was already a member of

the American Association for the Advance-

ment of Science, and last year participated

in the meeting of the Astronomical and As-

trophysical Society of America.

His mind was developed in admirable

symmetry and harmony, and his scholarship

was almost as good in Latin and Greek and
general literature as in modern science.

He had that happy faculty of cool, quiet

judgment, combined with good nature,

which made him adequate to any occasion.

Besides possessing scientific and literary

talents of a high order, he was of a very

high-minded and noble disposition, univer-

sally beloved by his associates. Unseen by
men he continually did many acts of benev-

olence, and bestowed gracious remem-
brances which add to the charm of life and
make us realize that the high types written

of long ago have not wholly passed away.

He was an active member of St. Thomas's

Church in this city and of the Brotherhood

of St. Andrew and of the Alumni Associa-

tion of the University of Michigan. Dur-

ing his residence here of five j^ears, he

became fairly well known in the city, more
bj^ the reputation of his high character than

by any very extensive mingling with the

people. When the writer had to send the

saddest of messages to his grief- stricken

family, the telegraph operator who knew
him only by reputation was nearly over-

come, and said,' That good man is not long

for this world.' In all my experience I

have never met quite so modest, so noble,

and so lovely a character.

The sudden death of Mr. Lawton, almost

at the very beginning of what promised to

be a brilliant career, has cast a deep gloom
over the entire Observatory. He was in-

deed the noblest of the noble, and his place

can never be filled.

T. J. J. See.
Washington, D. C,

July 27, 1901.

SCIENTIFIC BOOKS.

Astronomischer Jahresbericht. Mit Unterstilt-

zung der Astronomischen (xesellschaft her-

ausgegeben von Walter P. Wislicenus.

II. Band, enthaltend die Litteratur des

Jahres 1900. Berlin, Georg Eeimer. 8vo.

Pp. XXV + 631. Price, M. 19.

This series of annual volumes, whose some-

what cumbx'ous title is oflQcially abbreviated to

the symbol AJB, owes its inception to its

editor. Professor Wislicenus, who in Septem-

ber, 1898, submitted to the Astrouomische

Gesellschaft a well-elaborated plan for a year-

book that should serve both as an annual sum-

mary of current astronomical literature and as

a bibliography sufficiently complete for the use

of students and other investigators. The pro-

posal was favorably received by the Society,

which not only gave its official sanction and

pecuniary support to the undertaking, but also

appointed a committee, consisting of Professors

Seeliger, Bruus and Miiller, to confer with the

editor as to the contents of the future volumes

and the manner of their arrangement.

The plans thus agreed upon and incorporated

in the first volume, that for 1899, have been

closely followed in principle in the present

volume, although with greater completeness of

detail, as is shown by the addition of nearl3' a

hundred pages to its size. That so few modi-

fications should be found necessary iu the

second year of publication is sufficient indica-

tion that future volumes may be expected to

appear in substantially the same form and

character as the two already issued.

Premising that in its entire scope the AJB is

to be purely expository and not critical in its

summaries, the editor indicates it to be his pur-

pose to treat with all possible completeness the

purely scientific and technical literature of
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theoretical and practical astronomy and astro-

physics, together with, in smaller measure, that

of the higher geodesy. Mathematical and

physical papers are to be included in the scope

of the work only in so far as they have a direct

bearing upon one or more of the topics above

named, while the literature of meteorology and

geophysics is wholly set aside as foreign mat-

ter. With regard to the popular literature of

astronomy the editor sagely remarks that while

for the most part it is of small scientific value,

the bibliographic purposes to be served by the

AJB call for a fairly complete summary of this

literature, including even 'crank' papers, all of

which are to be presented in a purely objective

manner without comment or criticism, in order

that ' the reader may be given an opportunity

to form for himself a provisional judgment of

the article abstracted.'

In respect of arrangement the subject matter

of the AJB is divided into four principal cate-

gories, entitled : General and Historical ; As-

tronomy ;
Astrophysics

;
Geodesy and Nauti-

cal Astronomy. These are appropriately sub-

divided, while a brief supplement, of only four

pages, contains the miscellaneous matter that

the editor has not found expedient to classify

under any of the preceding titles. Noteworthy

in this connection is the following criterion by

which papers upon astronomy and astrophysics

are assigned to their respective classes : Prob-

lems involving only space and time relations

of the celestial bodies constitute astronomy
;

problems of the celestial bodies involving other

elements than the above are to be classified

under astrophysics. As the editor himself

notes, this rule of classification assigns to as-

trophysics the visual estimation of stellar mag-

nitudes even though made in connection with

meridian circle work, while the spectroscopic

determination of motions in the line of sight is

assigned to astronomy. This reversal of the

popular classification seems to the reviewer

sound in principle and well adapted to become

the general practice.

Some conception of the amount of labor in-

volved in the preparation of the abstracts here

presented may be formed from the list of nearly

200 periodical publications, including publica-

tions of observatories, which have been so

largely drawn upon for abstracts that the edi-

tor has found it convenient to assign to their

names abbreviations for permanent use. To
this material there must be added books inde-

pendently published and periodicals rarely

cited. As a type of the latter and a source not

usually included under astronomical literature

we note The Congressional Record and several

of the monthly magazines commonly sold at

ngws-stands and on railway trains. The bulk

of material to be digested is beyond the compe-

tence of any one man, and the editor has there-

fore associated with himself seven foreign col-

leagues who are charged with the supervision

of special portions of the work, in large part

pertaining to the literature of their own coun-

tries. The American representative is Dr. H.

S. Davis, who has elsewhere requested that

papers of American origin which are germane to

purposes of the AJB and are published in such

manner as not to be readily accessible through

the ordinary channels may be sent to him for

review at the address, International Latitude

Station, Gaithersburg, Md.
In respect of scope and plan the AJB is be-

yond question a welcome addition to thie litera-

ture of astronomy, but one whose actual value

must be tested by the experience of many per-

sons in using it as a work of reference. A sub-

ject index is hardly to be expected in a volume

of this character and no attempt at furnishing

one is made, but the well-classified Table of

Contents and an extended Index of Names, in-

cluding institutions as well as persons, will be

found of service by whoever uses the volume

for serious purposes. A feature of special value

to computers of orbits is the tabular Index of

Observations of Comets and Minor Planets oc-

cupying no less than 34 pages of the volume,

which cannot fail to save much time that has

hitherto been spent in the endeavor to make

complete the computer's list of observations of

the object with which he is concerned.

So far as may be judged from its apparatus

of classification, cross references, indexes, etc.,

there is no reason apparent to the reviewer

why the AJB should not stand the test of time

and use, and in those parts of its subject matter

with which the writer is specially conversant

he has found the work eminently complete,
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satisfactory, and convenient to use. It is cer-

tainly worthy of a cordial reception by all who
are interested in the progress of astronomj', and

the editor should receive that cooperation which

he solicits for future volumes by bringing to

his notice all published articles which come

properly within the scope of the work.

Geokge C. Comstock.

Les plantes tinctoriales et leurs principes color-

ants. By V. Thomas (Chef des travaux de

chimie appliquee a la Faculte des Sciences

de Paris). Une publication de 1' Encyclopedic

Scientifique des Aide-Memoire. Publiee par

Gauthier-Villars, Paris, sous la direction de

M. Leaute (Membre de I'lnstitut). Pp. 196.

The author divides the study of tinctorial

plants as follows :

1. The coloring matters themselves.

2. The glucosides ; the form of combination

in which coloring matters exist most frequently

in plants.

3. The ferments capable ofdecomposing these

glucosides into sugars and the coloring matter.

4. The tinctorial plants themselves, from the

point of view of the coloring principles which

they contain.

In a previous volume in this same series,

' Matieres colorantesnaturelles,' the author has

already discussed those natural coloring prin-

ciples which belong to the keton, xanthon, and
pheno-y-pyron groups.

Part I. (pp. 7-142), therefore, of the present

volume, treats of the remaining important

plant-coloring principles, arranged in the fol-

lowing chapters

:

Chapter 1. Colors ofthe anthraquinon group
;

alizarin, xanthopurpurin, munjistin, rubiadin,

chrysazin and chrysammic acid, purpurin,

pseudopurpurin, alkannin, morindon and ven-

tilagin.

Chapter 2. Brasilin and brasilein ; including

isobrasilein, and derivatives of brasilin and
dehydrobrasilin, together with a review of the

work done by Perkin, Kostanecki, Herzig and

others, to establish the constitutional formula

of brasilin.

Chapter 3. Heematoxylin and hsematein ; also

isohaematein and derivatives of dehydroheema-

toxylin.

Chapter 4. Miscellaneous coloring matters,

as follows: cyanomaclurin, genistein, gossy-

petiu, rottlerin, flemingin, orcein, santalin,

carthamin, lokanic acid, crocetin, curcurmin,

lapachol, lomatiol, and bixin.

A brief history of every color is given, then

the most interesting and important methods for

obtaining it, together with its most character-

istic physical and chemical properties and a

discussion of its structural formula. The tinc-

torial properties are dealt with briefly, tables

being freely emploj^ed to show change of color

with change of mordant, effect of various sub-

stituting groups upon the color, comparison of

shades obtained from the natural colors with

those obtained from the same colors prepared

synthetically, etc.

Part II. (pp. 143-180), Glucosides. Includes

the consideration of the following : ruberythic

acid, glucosides of quercetin and its derivatives,

apiin, vitexin, morindiu, datisciu, crocin, fustin,

lokaonic acid.

Then follows a list of the principal tinctorial

plants, arranged alphabetically according to

their botanical names, and showing the color-

ing matters which they contain ; also an alpha-

betical table of the coloring principles them-

selves, giving their melting points and the

references to the text where the same are de-

scribed in detail.

The references to the literature form a com-

mendable feature of the work, thus affording

ready access to the original articles.

Upon the whole, the book gives a very good

digestof the work in this field and should prove

of value to the chemist.

Marston Taylok Bogert. j^
Mosquitoes :. How they live ; how they carry

disease ; how they are classified ; how they

may be destroyed. By L. O. Howard,
Ph.D. New York, McClure, Phillips & Co.

1901.

One of the triumphs of the combined labors

of modern biologists and students of medicine

is the discovery of the animal parasite of ma-

laria and of the fact that the parasite of yellow

fever, whether it be an animal or a bacterium,

is, like the malarial one, transmitted by the

mosquito.
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Already has the number of workers become
numerous, and the literature extensive, while

the probability that man will be able to cope

with these two dreadful scourges of his race,

and at least greatly curtail their ravages is

very great. We need, then, the fullest knowl-

edge of the structure, habits and transforma-

tion of mosquitoes, particularly of the genus

Anopheles, the bearer and transmitter of these

diseases, and of the nature and life-history of

the parasitic organisms which cause these dis-

eases.

As regards the mosquito Dr. Howard has

given us a capital book. It is both popular

and entertaining, and yet truly careful and

scientific in its scope and treatment. The
physician cannot do without it. As for the

entomologist, we venture to say that nowhere

will he find a more fresh and up-to-date account

of the mosquito. He will look elsewhere in

vain for the many details which have recently

been discovered by Dr. Howard and other

American and European observers.

The figures of the diff'erent forms, particu-

larly of the malaria-bearer. Anopheles, are new
and very carefully drawn ; the larval and

pupal forms are rendered with great apparent

accuracy. Of the greatest interest is the new
matter relating to the subject of parthenogenesis

among mosquitoes, the food and mode of getting

it by the mosquito larvae, and the food of the

adult. The latter subject is treated with a ful-

ness of new details which is most satisfactory.

It is some comfort to learn that mankind does

not form the sole pasturage of the female mos-

quitoes, but that they will sting terrapins and

puncture the head of young fish, besides suck-

ing the blood of birds. We had previously

only knoM'n of Dr. Hagen's observation of a

mosquito feeding on the chrysalis of a butterfly.

We also are told that mosquitoes are plant-

feeders, apparently piercing the flowers of the

wild cherry, and feeding readily on fruit, especi-

ally bananas ; and that the male mosquito is

exclusively vegetarian in its diet.

The life-history and cacology of the malarial

mosquito, Anopheles, is very well done. First

we have a full and well-illustrated account of

the common Culex pungens, with which may be

compared, thanks to the abundant and well-

drawn figures, the life-history and structure of

the pestiferous Anopheles. The egg, the larva

of different ages, with anatomical details, the

pupa, as well as the fly, male and female, are

represented, and there is added an account of

the North American species. The food of the

larva seems to be the spores of algse, and in

Sierra Leone a unicellular protococcus. How
Anopheles bites and its length of life are also

described.

The chapter on mosquitoes and yellow fever
;

mosquitoes and filiariasis ; the account of the

mosquito {Stegemyia fasciata) which conveys the

infection, with figures of the winged insect,

its scales, larva and pupa, are of much value.

It is refreshing to read of the immense inroads

made by fishes upon the larvse, by dragon flies

and by birds, six hundred mosquitoes having

been found in the crop of a single night hawk,

but it will aflJbrd the reader still more satisfac-

tion to know how easily these dangerous pests

can be exterminated by the use of so simple a

remedy as petroleum. On the last subject the

book is strong.

A. S. Packaed.

SOCIETIES AND ACADEMIES.

THE AMERICAN CHEMICAL SOCIETY.

The following is a list of the papers thus far

oifered for the joint meeting of the American

Chemical Society and Section C of the A. A.

A. S. to be held in Denver during the last week

in August

:

1. ' Solid Hydrocarbons of the Series CuHau + i' and

Liquid Hydrocarbons of the Series Cl'Hl'u in the Less

Volatile Portions of Pennsylvania Petroleum ' (by

title): Charles F. Mabeey.
2. ' Specific Heats and Heats of Volatilization of

Hydrocarbons of the Series CuH2„-}-2, CuHsu, and

C„H2n-4, in Pennsylvania, Texas, California and

Japanese Petroleums' (by title): Charles F. Ma-
beey.

3. ' Composition of Commercial Paraffins, Vase-

line, and Solid and Pasty Mixtures of Hydro-

carbons, collected in Oil Wells' (by title): Charles

F. Mabery.
4. ' Composition and Properties of Asphalts from

Different Petroleums' (by title): Charles F. Ma-
bery.

5. 'Analysis of a Few Southwestern Coals ' ( 10

min. ): Herman Poole.
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6. ' Summary of Analyses of^the Massive Rocks of

Boulder County, Colorado ' : Chaeles S. Pal-

mer.

7. ' The Indirect Weighing of Quantitative Precipi-

tates ' (by title): E. W. Thatcher.

8. 'An Automatic Filter Washer' (20min.): J.

M. PiCKEL.

9. ' Some New Laboratory Furniture ' : Prof.

Lachman.
10. ' Recent Developments in Physical Chemistry '

:

Wilder D. Bancroft.

11. ' Proper Methods of Teaching Physical Chem-

istry ' : Wilder D. Bancroft.

12. 'Some Points on the Teaching of Chemistry '

:

Charles S. Palmer.

13. 'What Constitutes Instruction in Technical

Chemistry' (15min. ): Edward Hart.

14

.

' Discussion of Methods used in Different Uni-

versities for Giving Instruction to Large Classes

in Elementary Laboratory Work ' : Wm. Mc-
Pheeson.

15. ' The Teaching of Chemistry in Secondary

Schools' : Fredus N. Peters.

16. ' Chemistry in Manual-Training High-Schools

'

(15min. ): Armand R. Miller.

17. ' The Determination of Sulphur in Iron and

Steel '( 15 min. ) : Wm. A. Noyes and L. Leslie

Helmee.
18. ' Copper as allied to the Sciences, and its Com-

mercial Value ' (7 min.): W. S. Eberman.
19. ' On the Decomposition of Sodium Nitrate by

Sulphuric Acid '—Part III. : C W. Volney.

20. ' Quantitative Determination of Hydrofluoric

Acid' (3 min.): W. E. BURK.

21. 'Methods of Standardizing Acid Solutions'

(15 min.): Cyril G. Hopkins.

22. 'The Sulphohalides of Lead' (10 min.): Vic-

tor Lenhee.
23. ' Hydrochlorated Mercury and Cadmium Sul-

phates' (5min. ): Chaeles Baskeeville.

24. 'Evidences of the Probable Complexity of

Thorium '
( 10 min. ) : Charles Baskerville.

25. 'Constitution of Alloys?: J. A. Mathews.
26. ' Cryoscopic Experiments with Sulphur' (12

min.): Alexander Smith.

27. ' The Electrolytic Method applied to Uranium '

(15 min.): LiLY Gavit Kollock and Edgar F.

Smith.

28. 'The Electrolytic Determination of Molybde-

num ' (15 min.): Lily Gavit Kollock and Edgar
F. Smith.

29. ' The Precipitation and Separation of Silver in

the Electrolytic Way ' (15 min.): W. H. Fulaveiler
and Edgar F. Smith.

30. ' The Electrolytic Separation of. Mercury

from Copper ' : C. Roscoe Shaw and Edgar F.

S-MITH.

31. ' The Identification and Properties of Alpha-

and Beta-Eucaine ' (15 min.): Charles L. Par-
sons.

32. ' A Comparison of the Solubility of Acetylene

and Ethylene' (15 min.): Samuel Auchmuty
Tucker and Herbert R. Moody.

33. ' On the Estimation of Urea in Urine ' ( 10

min.): John H. Long.

34. 'On the Determination of Formaldehyde' (15

min. ) : A. G. Ceaig.

35. A Modification of the Sulphuric Acid Test for

Formaldehyde in Milk ' (5 min.): A. GusTAV LUE-
BEET.

36. ' The Synthesis of Ketodihydroquinazolins from

Anthranilic Acid ' (by title): August Heney GoTT-

HELF.

37. 'Researches on Nitrocellulose' (by title): G.

Lunge.
38. ' The Reduction in an Alkaline Solution of

2.4.5. Trimethylbenzaldaziue ' (20 min.): E. P.

Haeding.

39. ' Preparation of 2.5. Dimethylbenzaldehyde
;

the Estimation and Preparation of some of its Deri-

vatives ': EvEEHAET P. Haeding and Lilian
Cohen.

40. ' A Study of the Chemical Composition of Meat

Extracts' (lOmin. ): H. S. Grindley.

41. ' Chemical Changes Produced by the Action of

Bacteria' (10 min.): H. S. Geindley.
42. 'Derivatives of Diphenyl Ether' (25 min.):

A. N. Cook.

43. ' The Constitution of Azoxybenzine '
: Peo-

FESSOE LACHMAN.
44. 'The Action of Zinc Ethyl on Nitro and Nit-

roso Compounds—a Reply to I. Bewad ' : Pro-

fessor Lachman.
45. ' Recent Developments in Organic Chemistry '

:

Professor Lachman.

DISCUSSION AND CORRESPONDENCE.

PSEUDOSCOPIC VISION.

The experiment described by Professor Wood
(Science, August 2, p. 185) is always striking

and attractive when performed for the first time,

and he is probably only one of many who have

attained this binocular result independently.

I did so twenty years ago ; and my attention

was called to such phenomena more than thirty

years ago by the late Professor Joseph Le-

Conte.

But the use of the unaided eyes for the at-
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tainment of either orthoscopic or pseudoscopic

binocular effects was described by Sir David

Brewster as long ago as 1844 {Edinhurg Trans-

actions, 1844, Vol. XV., Part III., p. 360), and

quite fully discussed in his book on ' The
Stereoscope,' published in 1856. On the op-

tical illusions due to cross vision Brewster based

his geometric theory of binocular vision, which

was fully elaborated in his book. In 1855 and

1856 the same theory was applied by Professor

W. B. Rogers, founder of the Massachusetts

Institute of Technology, in a series of articles

published in the American Journal of Science.

It has since been applied by various writers.

The incorrectness of this theory is conclusively

proved by the possibility of-binocular vision by

optic divergence {Am. Jour. Science, Nov. and
Dec, 1881, March, April, May, Oct. and Nov.,

1882).

Nevertheless, the subject is attractive, and

the results attainable when the visual lines are

made to cross at a high angle, such as 50° or

60°, suggest some interesting and perfectly

legitimate geometric applications. But these

experiments are somewhat trying to the muscles

of the eyes.

W. Le Conte Stevens.

"Washington and Lee University,

August 3, 1901.

SHORTER ARTICLES.

ADAPTATION IN VISION.

Apparently no one has noticed formally the

bearing upon brain ]3hysiology of one of the

commonest phenomena of vision. Within cer-

tain very wide limits the percept we have of

any object does not change at all while we
approach or recede from it. If, for instance, I

look at a chair thirty feet off and then walk

straight toward it, the appearance of the chair

does not alter. Now the retinal elements ex-

cited are totally diflferent according to the dis-

tance I am from the object. We have then a

succession of different physiological processes

in the retina with the final result in conscious-

ness of a constant feeling. We naturally sup-

pose that a continuance of the same feeling is

due to a continuance of substantially the same

physiological processes in the central nervous

system. If this is true we can account for the

phenomenon mentioned only by supposing that

all the differing successive processes in the

end organ somehow get shunted into the same
central process. This involves a practical in-

finitude of associative systems of the subtlest

and most complex sort. For with each of the

objects of which we thus have a constant per-

ception in spite of varying retinal conditions,

different sets of associations are needed corre-

sponding to different views of the object.

Moreover, totally new objects suffer like treat-

ment. This latter fact almost tempts one to

put faith in a mysterious mental construction

on the basis of sense stimuli. Surely if the

brain itself does the work of unifying these

multitudes of series of retinal events into con-

stant processes corresponding to our percepts,

the complexity of its mechanism has never been

fairly stated. This, I take it, is what we must

believe. We must find in this commonest case

of vision a notable example of the fact that our

feelings do not parallel outside events or even

the sensory processes aroused by them, but are

the results of selected adaptations, adaptations

in this case presupposing much more involved

neural action than the common reflex-arc con-

ception of the brain seems to permit.

Edward L. Thorndike.

Teachers College, Columbia University.

THE injury of FUNGICIDES TO PEACH
FOLIAGE.

The writer has devoted several seasons to an

investigation of the injury produced by fungi-

cides to peach foliage. A bulletin giving the

results of this work is soon to appear from the

Tennessee Agricultural Experiment Station.

A preliminary report on this investigation may
not be out of place here. Following are some

of the points established or rendered probable :

1. Pure copper hydroxide, copper oxide, or

even metallic copper spread on the leaves is

injurious to the foliage of the peach, but with-

out visible injury to that of either the apple or

the grape.

2. A solution of copper sulphate 0.00005

normal ( = 0.000795 per cent.) proved fatal to

water cultures of the apple, while grapes and

peaches under like conditions, though evidently

injured, soon recovered, and the peaches thus
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treated on October 8 remained alive over win-

ter.

3. Peach foliage protected from rain and

dew, as in a greenhouse, sustains no ex-

ternally visible injury from spraying with either

Bordeaux mixture or copper hydroxide. Under

normal orchard conditions the leaves sprayed

with Bordeaux in a situation so as to be par-

tially protected from falling rain or dew are

the last to succumb to the injurious action of

the copper.

4. The presence of deliquescent salts (as

Ca(N03)2 and CaClj) greatly accelerates the

iDJurious action of copper hydrate on the foliage

of the peach.

5. Peach seedlings growing in a saturated

atmosphere are not injured by Bordeaux mix-

ture and but slightly by pure copper hydrate.

6. Peach leaves growing in a saturated

atmosphere possess a thinner and much more
easily permeable cuticle than those growing in

a dry or less moist atmosphere. Following is

a summary of measurements of paraflBne sec-

tions stained with chloroiodide of zinc :

Peach leaves. Thickness of cuticle
of upper surface.

Orchard Knoxville 1.17 micromillimeters

Orchard California 1.21 "

Seedling greenhouse 0.86 "

Seedling in moist chamber 0.60 "

7. The presence of a certain excess of lime

accompanying the copper hydrate on peach

foliage retards or possibly entirely prevents the

injurious action of the latter. This holds true

of lime applied either as the hydrate or at once

as the carbonate. The sulphate of lime does

not produce this eflfect.

The writer believes that the above results go

far toward explaining the conflicting testimony

of different investigators along this line in this

country. So far as shown to date, no injury

will result to peach foliage sprayed with ordi-

nary Bordeaux mixture until a certain propor-

tion of the lime carbonate is washed out by
heavy dews or rain, when it at once begins to

manifest itself. One would thus expect but

little injury in an arid region like parts of Cali-

fornia. On the other hand, an atmosphere con-

taining abundant hygroscopic moisture, such as

is to be found in Georgia and Florida, would
supply conditions similar to those produced in

the moist chamber as stated above, and thus

atone to a certain extent for the washing out

of calcium carbonate caused by precipitated

water.

The practical application of this principle is

readily suggested. It may be possible to fol-

low up a spraying with Bordeaux mixture with

one or more of milk of lime and thus prevent the

injury which would otherwise occur. Experi-

ments carried out here this season thus far show

this method to be a success. Whether it will

remain so to the end of the season is yet to

be determined. There are, of course, other

questions to be taken into consideration, such

as the practical application of the method in

the commercial orchard, the effect of the lime

on the fungicidal action of the copper, etc.

It is hoped in the forthcoming publication

above mentioned to describe in detail the ex-

periments above outlined, in addition to a

number of others finished and now nearing

completion, looking toward the physiological

explanation of the results obtained.

Samuel M. Bain.

University of Tennessee, Knoxville.

CURRENT NOTES ON PHYSIOGRAPHY.

THE NORTHERN ADIRONDACKS.

A ' Preliminary Eeport on the Geology of

Franklin County,' KY., by H. P. Cushing(18th

Rep. State Geol., Albany, 1900, 73-128, 8 pi.,

colored outline map) describes the northern side

of the Adirondack mountains and the drift-

covered paleozoic plain at their base. The
transition from one area to the other is rather

abrupt, but the height of the mountains de-

creases with some regularity towards the plain,

and branches of the plain enter valleys among
the hills. An old baselevel is inferred from

the systematic northward decrease of summit

heights, although its horizon is admittedly not

closely definable. The present valley system

is explained as of later origin, the result of

erosion following a slanting uplift. No dates

are given in this connection, although it is said

that ' the Adirondack region has been continu-

ously above sea level since Lower Silurian

times' (78), a statement that seems open to

doubt. The step-like descent of the mountains

toward Lake Champlain is explained ' by a
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series of meridional faults with downthrow to

the east,' and the depression occupied by the

lake itself is said to be ' a fault valley.' It is

not stated whether these faults, more or less

worn, are yet so recent that they dominate the

topography, or whether they are ancient favilts

produced while yet a heavy series of strata

overlay the present surface, and only developed

into existing topographic features by erosion

long subsequent to faulting. Glacial erosion is

regarded as having rounded off the northern

slopes of many of the mountains, leaving the

southern slopes of greater declivity ; and a few

cliflf-walled cirques are ascribed to local glaciers.

Lakes are very numerous and are as a rule re-

ferred to drift obstruction ;
' there is yet no

evidence that any of them occupy rock basins

'

(84). The rivers have all developed reaches

('still-waters' or 'levels') on drift, interrupted

by rapids on ledges. The drift plain bordering

the mountains is well occupied, while the moun-

tains are largely a rugged wilderness.

SLATE MOUNTAINS OF THE MIDDLE RHINE.

The report of an excursion conducted by Pro-

fessors Rein and Philippson over the plateaus

and valleys of the middle Rhine (' Wiss. Ausflug,

Siebengebirges-Rhein-Eifel-Mosel,' 19-25 Sept.,

1899 ; Verhandl. VII. Internat. Geogr. Kon-

gresses, Berlin, 1900, 328-344) presents some

interesting details concerning that attractive re-

gion, its physiographic features being described

by Philippson. The lofty mountains of Car-

boniferous deformation were reduced, partly by

subaerial denudation, partlyby marine abrasion,

to a low torso, afterwards broken into blocks

which were irregularly elevated and depressed.

The Rhine crossed the region along a depressed

block, whose surface it modified, producing a

broad trough, which now stands at altitudes of

300-350 m. The Mosel eroded a branch trough,

whose altitude is now 350-400 m. Pauses in

the uplift of the region to its existing position

are indicated by terraces, of which the prin-

cipal one, strewn with river waste, reaches

heights of 200 m. It is in the floor of this ter-

race that the narrow gorges of the Rhine and

Mosel are cut. Troughs, ten-aces and gorges

are the work of Pliocene and later time. Fre-

quent mention is made of the extended views

over the plateau in which the troughs and the

deeper valleys have been cut, of the volcanic

cones and maare that ornament it, and of the

ridges of resistant quartzite that rise over it.

Yet it is concluded that the plateau is not a

peneplain and that its history is still to be made
out. Truly it is not a peneplain, everywhere

almost completely worn down and still lying

undisturbed close to sea-level ; but the descrip-

tion given of it strongly suggests that it is a

somewhat unevenly uplifted peneplain, bearing

some linear residual mountains on its back, and

more or less dissected by its revived streams.

For example, " The High Eifel is a broad, flat-

arched dome, which descends southward as a

gently inclined plain towards the valley of the

Mosel ; beyond the Mosel, the same surface is

continued in the Hunsriick as a nearly horizontal

plain, rising wall-like in the high quartzite

ridges of the Hochwald " (p. 332). To exclude

a region thus described from the class of uplifted

and dissected peneplains makes one wonder

what conception the author attaches to this

category of forms. The report forms a very

serviceable guide for a physiographic excur-

sion over this district. It is in many ways

more satisfactory than the more elaborate essays

by Follman on the Eifel and by F. Meyer on

the Hunsriick {Forsch. dent. Landes und Volks-

kunde, VIII., 1894, 195-282; XL, 1899, 73-106),

which unfortunately leave much to be desired

in this respect.

PHYSIOGRAPHY OF ACADIA.

The general progress of physiographic de-

velopment that has been found applicable to

the Appalachian belt within the United States

by various observers is extended by Daly to the

provinces of New Brunswick and Nova Scotia

with the adjoining islands ('The Physiography

of Acadia,' Bull. Miis. Comp. ZooL, Harvard

Coll., XXXVIIL, 1901, 73-104, 10 pi., map).

The uplands of inner New Brunswick and the

' southern plateau' of Nova Scotia are regarded

as areas of Cretaceous peneplanation, now up-

lifted and dissected ; while central New Bruns-

wick, together with certain areas now sub-

merged in bays, represent lowlands etched out

of weak rocks beneath the Cretaceous pene-

plain, and now partly drowned. The author
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concludes that Acadian land forms may be de-

scribed in terms of these two topographic facets,

each a nearly perfect plain of denudation, in-

terrupted by residual hills and incised valleys.

Eegarding the uplands of Nova Scotia, it is re-

marked that undue emphasis has been placed

on the hills, " apparently with the mistaken no-

tion that the true lover of nature cannot be es-

pecially interested in her land-forms when they

are subdued. Yet the marvel of Nova Scotian

scenery lies in its flatness." Although the re-

gion borders the sea, preference is expressed

for a subaerial origin of the peneplains here de-

scribed ; marine erosion is given a relatively

subordinate value in their preparation, how-

ever active it has bebome upon them since sub-

mergence has brought the sea in over the land.

PEEGLACIAL DRAINAGE OP OHIO.

Several papers on ' The Preglacial Drain-

age of Ohio ' by Tight, Bownocker, Todd and

Fowke are published by the Ohio State Acad-

emy of Science (Special papers, No. 3, Dec,

1900, 75 pp., plates and maps). Tight describes

some of the drainage changes along a part of

southeastern Ohio, with special references to

the preglacial and postglacial valleys that lie

to the southwest of the trenched col by Nc^
Martinsville, from which the preglacial streams

flowed opposite ways and through which the

Ohio now connects basins that were formerly

separate. A high-level and broad-floored an-

cient valley is traced through the hills south-

west of Parkersburg
;

it is now trenched

across by several deeper-cut valleys. The
most novel point is presented by Fowke, re-

garding a former northward discharge through

the Miami valley of the waters from several

rivers (Licking, Kentucky, etc.) whose courses

lie between ancient cols at Manchester and
Madison, east and west of Cincinnati. The
northward discharge is now blockaded by

drift ; the cols are cut across by the Ohio, and
the gathered rivers are discharged westward.

This involves an impounding of many north-

flowing rivers by the ice sheet and the produc-

tion of a temporary lake, compared to which

the reputed lake caused by the supposed ice

dam at Cincinnati would have been a compara-

tively small affair. Independent evidence of

the existence of the lakes is not yet announced.

Both Fowke and Todd suggest that some of

the preglacial streams followed courses that

were determined in paleozoic time, a suggestion

that seems to give too little importance to the

many possible changes of secondary and tertiary

time.

The technical book-making of this publica-

tion is not altogether creditable to a State

Academy. There is no table of contents, ex-

cept an imperfect one on the paper cove^,

which disagrees with the title page and with

the titles of some of the articles ; the same page

heading is continued throughout ; some of the

maps .are unnumbered, and all of them are

poorly lettered.

SCHLESWIG-HOLSTEIN.

An east-west section across the base of the

Danish peninsula is described by R. Gredner

(' Excursion nach Ost-Schleswig-Holstein und
der Insel Sylt.,' Greifswald, 1900), from which

it appears that the chief features of the district

are systematically arranged with respect to the

glacial moraine that forms its strongest relief.

The eastern border shows the hills and hollows

of the typical moraine, of rich soil and divided

into well- cultivated fields by numerous hedges.

The eastern shore line is irregular in conse-

quence of a slight postglacial submergence

;

embayments known as Fohrde (etymologically

related to fjords and firths) occur where inter-

glacial valleys were deepened by scouring ice

lobes ; they lead navigable water in among the

morainic hills, thus locating such towns as

Flensburg and Kiel. Beyond the moraine

comes a broad plain of washed sands and

gravels, sloping gently to the west and tra-

versed by shallow channels ; it is covered with

pine forests or heathery moors, and is infertile

and thinly occupied compared with the moraine.

As the plain slopes westward, its materials be-

come finer and ground water stands nearer its

surface ; thus the moors become meadows, and

at last dikes are needed along their borders to

hold off high tides. The shallow edge of the

sea is known as the Wattenmeer, where a great

expanse of fine mud, traversed by winding

channels, is laid bare at low tide. Fields are

occasionally gained by diking in the shallowest
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border of the tidal fiats. Ttie outlying islands,

of which Sylt is here described, consist of rem-

nants of Tertiary strata, overlaid by drift.

Long wings of beach and dunes stretch north

and south from the western front of the island,

with slightly convex outline towards the North

sea and in-bent hooks at their end. The wings

are much longer than the front of the island

from which they are spread.

W. M. Davis.

JESSE WILLIA3I LAZEAB MEMORIAL.

On the 25th of September, 1900, Jesse Wil-

liam Lazear, at that time Acting Assistant Sur-

geon in the United States Ai-my and a member
of the Government Commission for the investi-

gation of yellow fever, lost his life from that

disease at Quemados, Cuba.

Doctor Lazear was born in Baltimore County,

Maryland, in 1866, and graduated from the

academic department of the Johns Hopkins

University in 1889. In 1892 he received the

degree of M.D. from Columbia Univ.ersity.

From 1892 to 1895 he spent his time in study and

investigation in Europe and as an interne

at the Johns Hopkins Hospital in Baltimore.

During the following three years and a half,

while a member of the staff of the Out- Patient

Department of the Johns Hopkins Hospital,

he did much valuable work as a teacher and

investigator in the laboratory of clinical pathol-

ogy. In February, 1900, induced by the oppor-

tunity for research concerning malarial and yel-

low fevers, Lazear became an acting assistant

surgeon in the United States Army and was
assigned special laboratory duties at Columbia

Barracks, near Havana. Later, he was ap-

pointed member of a special government com-

mission for the investigation of yellow fever.

The brilliant discoveries of this commission

concerning the aetiology and manner of infec-

tion of yellow fever have recently been referred

to in public by a distinguished pathologist as

the most important piece of work by American

students since the discovery of anaesthesia.

To these results Lazear, as a member of the

commission, contributed largely. The final

proof of their discovery that the disease is

transferred by the bite of a certain mosquito

could only be obtained by direct experiment

upon a human being. To this experiment

Lazear, with another of the committee, cour-

ageously and heroically subjected himself, and
in the performance of this noble duty he lost

his life.

The many friends and admirers of the tal-

ented and accomplished student, of the brave,

true, self-sacrificing man, desire to establish a

lasting memorial to him and to his work. To this

end a meeting was held on the evening of Wed-
nesday, May 22, which was presided over by
Professor William Osier. At this meeting it

was concluded that the nature of the memorial

could better be decided upon when some idea

could be obtained as to the amount of money
available. It was, therefore, decided that a

committee consisting of Dr. Stewart Paton and

Dr. William S. Thayer be appointed to arrange

for the distribution of a circular among the

friends and admirers of Lazear, setting forth

the object of the meeting. It is earnestly hoped

that not only those who have known and ad-

mired Lazear and his work, but also others,

who appreciate courage and manliness and self-

sacrifice, may contribute to the fund for the

Jesse William Lazear Memorial.

Subscriptions may be sent to Dr. Stewart

Paton, treasurer, 213 West Monument Street,

Baltimoi'e, Md. It is to be hoped that the re-

sponse to this circular may be made early, as it

is hoped to be able to decide upon the nature

of the memorial by the middle of June.

William Osler, Chairman.

Stewart Paton,

William S. Thayer,
Committee.

THE AMERICAN LIBRARY ASSOCIATION.

At the annual meeting of the American

Library Association, held at Waukesha, Wis.,

the 3d to 10th of July, a Round Table meet-

ing was devoted to professional instruction in

bibliography. The chairman, Mr. A. G. S.

Josephson, of Chicago, in his introductory re-

marks, pointed out the need of solid biblio-

graphical scholarship as a prerequisite of the

librarian and urged the establishment at some

university of a post-graduate school of bibliog-

raphy. Such a school should, in the opinion

of the speaker, offer instruction in bibliography
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proper

—

i. e., knowledge of the repertories and

the record literature ; classification of knowl-

edge and history of science as the foundation

of the classification of books ; bibliographical

methodology

—

i. e., the principles of cataloging;

history of libraries and library administration;

history of printing and publishing. A com-

munication had been received from Dr. Med. J.

Leche, of Gottingen, assistant to Professor C.

Dziatzko, outlining the course of bibliography

given by the latter. This outline was supple-

mented by reminiscenses from a sojourn at

Gottingen by Mr. A. S. Root, librarian and pro-

fessor of bibliography at Oberlin College, who
also spoke of the courses given by himself.

Mr. G. W. Harris, of Cornell, and Mr. J. I.

Wyer, of Nebraska, told of courses given by

them. A most important contribution to the

discussion was made by Professor Charles H.

Haskins, of the University of Wisconsin, who
not only told of the course in historical bibliog-

raphy given by himself, but enlarged on the

importance of bibliographical studies, not only

for librarians but for scholars in general. He
heartily endorsed the views of the chairman in

regard to the importance of a special school of

bibliography.

Several speakers, among them the librarian

of the John Crerar Library, Chicago, Mr. C.

W. Andrews, spoke of the difficulty of obtain-

ing for library service men trained in science

and at the same time familiar with bibliographi-

cal and library methods.

3IE. CHAMBERLAIN ON THE FUNCTIONS OF
A UNIVERSITY.

At the first congregation of the University

of Birmingham, Mr. Chamberlain made an ad-

dress in the course of which, as reported in

the London Times, he said : What should

constitute an ideal university? It may be

presumptuous in me to attempt a definition,

and yet when we are at the outset of our career

it is necessary, it is desirable, that we should

have some clear conception of the standard at

which we are going to aim. And I would
venture to lay down four qualifications as

necessary to a perfect university. In the first

place, it should be an institution where all ex-

isting knowledge is taught. Such a university

may, perhaps, never yet have been attained
;

want of means may always prevent it, but at

least that is the object at which we should

aim, and we should never rest satisfied until

we can say that no student desirous of in-

struction in any branch of learning shall be

turned hungry away from the doors of this

University. No doubt the enormous develop-

ment of knowledge, and especially of its

scientific side, during the present century re-

quires a certain specialization in the teaching of

that knowledge, and I think it may be desir-

able, I think it may be necessary, that uni-

versities also should be specialized, and that

one university should pay more attention than

another to particular studies ;
but I believe at

the same time that it would be fatal if in our

desire as a modern university to give a special

development to the practical and thorough

teachings of our scientific work, it would be a

great mistake, I say, if we were to exclude

or to neglect the older branches of learning.

Well, then, in the second place, a univer-

sity is a place where the knowledge that

has been acquired has to be tested. And as to

that I will only say that in the multiplication

of examining bodies I hope that nothing will

be done, either by us or by our successors, to

lower the standards of proficiency, whether in

the ordinary pass or in the highest honors. I

conceive that common prudence should teach

us to keep up the value of the degrees which

we have begun to confer to-day, and nothing

would be more unwise, more fatal to our repu-

tation and to our ultimate success than that we
should endeavor to multiply the number of our

students at the expense of their quality. Then
the third feature to which I should call atten-

tion, and which I am inclined to say is the

most important of all, is that a university

should be a place where knowledge is increased

and where the limits of learning are extended.

Original research, the addition of something ta

the total sum of human knowledge, must al-

ways be an essential part of our proposals.

We want to secure that those who teach in this

University shall never cease to learn, and that

those who are students shall unite with them
in the work of fresh and new investigation.

And, lastly, a university is a place where the
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application of knowledge must be indicated

and directed. That perhaps brings us nearer

to what may yet be the distinctive feature of

our University. At all events we start with

the belief that here we are going to combine

theory with practice, and to see that in our

University we shall combine both in one course

of instruction, with due regard to the needs of

our own time and of our own district. And
now, if I may summarize in one sentence what

I have been saying, it is that a university

should be a place where knowledge is taught,

tested, increased and applied.

PROFESSOR STARR'S RECENT WORK IN
3IEXIC0.

With his last journey to Mexico, which

extended over four months. Professor Fred-

erick Starr brings the field-work of four

years' study of Mexican Indians to a close.

This study has had for its object the careful

definition of the physical types of the tribes

of southern Mexico. Three kinds of work were

done—measurement, photography and model-

ing. In each tribe one hundred men and

twenty-five women were measured, fourteen

measurements being taken of each individual.

Photographic portraits were taken of typical

subjects, a front view and a straight profile being

made of each. Busts in plaster were made of

those who appeared most perfectly to present

the racial type, the molds being made directly

upon the subject. During the four seasons over

which bis work has extended Professor Starr

has visited the following twenty-three tribes

:

Otomis, Tarascans, Thaxcalans, Aztecs, Mix-

tecs, Triquis, Zapotec-Mixtecs, Mixes, Te-

huantepec Zapotecs, Juaves, Chontals, Cui-

catecs, Chinantecs, Chochos, Mazatecs, Tepe-

huas, Totonacs, Huaxtecs, Mayas, Zoques,

Tzendals, Tzotzils and Chols. While the

physical types of the natives formed the

chief subject of study, many views were
also taken of the scenery, villages, houses,

groups of Indians, native - industries, etc.,

etc. The material results of the investiga-

tion include measurements from 2,850 per-

sons, 1,200 or more negatives, varying in size

from 8 X 10 inches to 4x5, 100 busts in plaster,

and a large collection of objects—dress, weap-

ons, implements and products—illustrating the

ethnography of the region. Several months
will be necessary for putting all this material

into shape for exhibition and publication. The
printed results of the study will comprise five

volumes. Of these, two will be albums of

plates, illustrating the people and the country,

under the title ' The Indians of Southern Mex-
ico,' two will be pamphlets, printed by the

Davenport Academy of Natural Sciences, en-
titled ' Notes on the Ethnography of Southern

Mexico,' the fifth will probably be issued as a

bulletin of the Department of Anthropology by
the University of Chicago, and will present the

results of the anthropological measurements
and observations under the name of ' The Physi-

cal Characters of the Indians of Southern

Mexico.' The first volume of the ' Indians of

Southern Mexico, ' and part first of the ' Notes
on the Ethnography of Southern Mexico ' have
already been published. The remaining three

volumes will be printed as soon as possible. It

may be added that this work of Professor Starr

is the first of its kind undertaken in Mexico.

SCIENTIFIC NOTES AND NEWS.
Dr. Patrick Manson, F.R.S., has been

awarded the Stewart prize of the British Med-
ical Association, for his researches in the pa-

thology of tropical diseases, especially in regard

to the malaria of man and to the life-history of

the malarial parasite both in man and in the

mosquito, and in recognition also of the stimu-

lating influence which he has exerted for many
years on the study of tropical diseases in the

British Empire.

Professor Koch was entertained at dinner

on July 24, by the Royal Institute of Public

Health and was presented with the Harben

medal for 1901. The presentation was made
by Dr. W. R. Smith, president of the Institute,

who was in the chair.

The British Medical Journal states that among
the honors to be paid to Professor Rudolf Yir-

chow on the occasion of his eightieth birthday

will be the foundation of a Virchoiv Haus, at

Berlin, with objects similar to those of the

Hofmann Haus, which serves as a club house,.

library, etc., for chemists.
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The Royal Society has elected Professor

Franz von Leydig, of Bonn, a foreign member.

The University of Basle has conferred the

honorary degree of Ph.D. on Dr. Eobert Bill-

wilier, director of the Meteorological Institute

of Bonn, and on Professor Alfred Wolfer,

director of the Astronomical Observatory at

Zurich.

We learn from Nature that the French So-

cieted'Encouragement pour I'Industrie nation-

ale announces the following awards of prizes :

Grand gold medal to the Chamber of Commerce
of Lyons for the organization of the commer-

cial mission to China ; 2,000 francs to M. Hor-

sin-Deon for his work on beet root sugar ; 500

francs to M. R. Fosse for his works on /?-dinaph-

thol, and the same amount to M. Marcel Guich-

ard for his works on molybdenum ; 1,000 francs

to M. Triboudeau for his study of the Pas-de-

Calais, and 1,000 francs each to MM. Faure and

Thenard for memoirs on the utilization of waters

in agriculture.

The Council of the Royal Society has awarded

the Mackinnon s.tudentship to Mr. J. J. R,

Macleod, M.B., demonstrator of physiology in

the London Hospital Medical College, for the

purpose of enabling him to carry out researches

in jDathological chemistry. The studentship is

founded under a bequest to the Royal Society

by the late Sir William Mackinnon, director

general of the Medical Department of the

Army, for the foundation and endowment of

prizes or scholarships for the special purpose

of furthering natural and physical science, and

of furthering original research and investiga-

tion in pathology. There were fourteen appli-

cations for the studentship which is of the

annual value of £150.

Mr. H. N. Whitford has been appointed

collaborator in the Bureau of Forestry, U. S.

Department of Agriculture.

C. E. Van Orstrand, of the Nautical Alma-
nac Office, has been transferred to be assistant

physical geologist in the U. S. Geological Sur-

vey.

Governor Stone, of Pennsylvania, has ap-

pointed Miss Myra L. Dock of Harrisburg a

member of the State Forestry Commission.

Professor J. Behrens has been appointed

director of the agricultural experiment station

atAugustenberg, in Baden, and Dr. R. Meissner,

of Geisenheim, director of the station for grape

culture at Weinsberg, in Wiirtemberg.

Mr. Harlan I. Smith, of the American

Museum of Natural History, has returned from

a trip through the lower peninsula of Michigan,

where he made a survey of the recently dis-

covered ' Hauptman Earthwork,' a few miles

southwest of West Branch, Ogemaw County.

Three camp sites were also discovered along

Indian River in Cheboggan County.

Dr. a. W. Niewenhuis, medical officer of

the Dutch colonial army, is at present in San

Francisco, after having spent several years in

scientific exploration in Borneo.

Dr. Felipe Caldas, the Brazilian bacteri-

ologist, sailed on July 24, for Cuba, accom-

panied by Dr. Angel Bellinzaghi, his assistant.

They will conduct experiments with the serum

that Dr. Caldas discovered.

Professor Herbert B. Adams, who was

connected with the department of history of the

Johns Hopkins University since the opening of

the University in 1876, has died at the age of

fifty-one years.

Dr. p. Calvin Mensch, since 1894 professor

of the biological and chemical sciences at Ur-

sinus College, at Collegeville, Pa., died on July

30.

Charles Mohr, Ph.D., whose death at his

home in Asheville, N. C. we announced last

week, was for many years connected with the

LT. S. Department of Agriculture, as special

agent of the Forestry Division, and with the

Geological Survey of Alabama, as botanist. His

most important works during the past ten years

have been : A study for the Forestry Division

of the long leaf pine, a monograph on which

was recently published by the Department of

Agriculture; The 'Plant Life of Alabama,' a

systematic account of the flowering plants and

ferns growing without cultivation in Alabama
;

and 'The Botanical Resources of Alabama,'

being an account of the useful and noxious

plants of the State. The ' Plant Life of Ala-

bama' was prepared under the joint auspices
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of the U. S. Department of Agriculture and the

Geological Survey of Alabama, and is now in

pi'ess and about ready for distribution as a

Bulletin of the Botanical Division of the Depart-

ment. It will also be published as a report of

the Geological Survey of the State. The vol-

ume on the economic botany of the State was

being prepared for the Geological Survey, and

was only partly in manuscript. The death of

Dr. Mohr before the completion of this report

must be counted as a misfortune both to the

State of Alabama and to science in general,

since there is no one else so well qualified as

Dr. Mohr to write upon this subject. The col-

lections in the Museum of the University of

Alabama, in great part brought together, ar-

ranged and installed by him, will remain as

enduring monuments to his memory. These

are : A collection of dried specimens of the

flowering plants and ferns of Alabama repre-

senting some 2,500 species ; a similar collection

of the mosses, liverworts, lichens and fungi of

the State, numbering some 1,000 species ; a

forestry collection, consisting of about 150

blocks in book form illustrating the native

woods, and a collection in about 150 individual

glass front cases, showing the foliage, flowers

and fruits of the timber trees of the State.

The British Medical Association held its

sixty-ninth annual meeting at Cheltenham last

week, under the presidency of Dr. G. B. Fer-

guson.

The Botanical Gazette states that, under a

commission from the United States Govern-

ment, Dr. H. von Schrenk, of the Shaw School

of Botany at St. Louis, is to spend the summer
in Europe, in an investigation of the problems

connected with the decay of railroad ties on the

principal roads, this work being done in con-

nection with a series of investigations on the

same subject which he is undertaking for the

U. S. Department of Agriculture, in which the

principal American railroads are cooperating.

As we learn from the same source. Dr. J. N.

Rose left about June 20 for his third botanical

trip to Mexico. He expects to go first to the

City of Mexico, working out from this point as

a base southward towards Acapulco and east.

ward toward Vera Cruz, probably ascending

Mount Orizaba and Popocatepetl. The objects

of his trips are to make a genei'al botanical col-

lection
;
to collect at type localities certain spe-

cies of Humboldt, Galeotti, Schiede and other

early collectors
;
and to acquire information in

regard to the economic uses of Mexican plants,

especially such as will supplement a second

paper on the useful plants of Mexico which is

now nearly completed.

The examination for the position of assistant

ethnologist in the Bureau of American Eth-

nology, recently announced in this journal, was
passed creditably by Albert Ernest Jenks,

Ph.D., of Madison, Wisconsin, and he has just

been appointed to the position and assigned to

work on the foods and other economic resources

of the Amerind tribes about the Great Lakes.

We are requested to state that the fossil ver-

tebrates, to which we recently referred as hav-

ing been collected under the auspices of the U.

S. Geological Survey in the Triassic of Arizona

were collected by Mr. Barnum Brown. They
filled two boxes weighing nearly half a ton,

and have been unpacked under the direction of

Mr. F. A. Lucas^ who will probably soon re-

port as to their scientific value.

A CASE of the bubonic plague is at present on

Swinburne Island, New York City, having

been removed from a steamship that arrived in

the port from Calcutta. The case was diagnosed

by the quarantine laboratory and the diagnosis

confirmed by the marine hospital service. The

disease has not been exterminated in San Fran-

cisco and appears to be spreading at Capetown

and in Egypt.

The Liverpool School of Tropical Medicine

will send another expedition, probably under

the direction of Dr. Annett, to Sierra Leone.

This is the seventh expedition sent by the school

for the investigation of malaria.

The British National Antarctic Expedition

steamship Discovery left London on July 21.

She will proceed to Spithead to complete her

equipment and will stop at Cowes, where the

King will bid good-bye to the members of the

expedition.

A TELEGRAM from Eeuter's Agency states

that the St. Petersburg Academy of Science re-
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ceived, on July 11, a telegram from the leader

of the expedition which is shortly to bring to

St. Petersburg the mammoth found in Siberia.

The telegram, which is despatched from

Yakutsk, reports that the expedition arrived at

that place on June 14. It is proceeding by

steamer up the river, and will then journey

overland to Kolymsk, which is 3,000 versts off,

and where it expects to arrive in two and a-half

months. The mammoth found is unique of its

kind. Its hair, skin and flesh are entirely pre-

served, and there are remains of undigested

food in its stomach.

The University of Montana biological col-

lecting expedition has spent five weeks in the

mountains ofthe State, and four weeks more are

being devoted to the work of the station on Flat-

head lake. During the trip several peaks have

been ascended in the Mission and Kootenai

ranges, and new names have been given to a

number of unnamed peaks. Dr. Henry C.

Cowles, of the University of Chicago, with a

party of about twenty students, will spend ten

days at the station studying the botany of the

region. The work of the station will close

August 16, when the instructors will attend the

Denver meeting of the American Association.

A REPORT of the Geological Survey on the

operations of the Kowak Eiver party in Alaska

has been submitted by Mr. Mendenhall, the

geologist in charge of the work. He says the

party reached Dawson, Yukon Territory, on

June 4. Mr. Reaburn, of the party, with three

camp hands, immediately began to survey a

line from Fort Yukon to the mouth of Dall

River, approximately 150 miles. This region

of the Yukon flats offered no geologic problems

other than those involved in the history of a

large area of fluvial silts.

The Council of Birmingham University has

agreed to subscribe to a working ' table ' at the

Port Erin (Isle of Man) biological station, un-

der Professor Herdman, to be placed at the dis-

posal of Professor Bridge, for the use of his

senior students when studying marine organ-

isms, one student to occupy it for a month or

more at a time.

During the opening week of the Minnesota

Seaside Station on the west coast of Vancouver

Island, evening lectures were delivered as fol-

lows :

Professor Conway MacMillan, Univ. of Minn. :

' Waste in Nature.

'

Mr. K. Yendo, Univ. of Tokio :
' Distribution of

Algfe in Japan.'

Mr. Harold Lyon, Univ. of Minn. :
' Phylogeny

of the Cotyledon.'

Professor Conway MacMillan, Univ. of Minn.:
' Laminariaceas of the Straits of Fuca.'

Miss Eloise Butler, Central High School, Minne-

apolis :
' Collecting Seaweeds in Jamaica.

'

Dr. Francis Eamaley, Univ. of Colorado :
' Distri-

bution of Plants in Colorado.'

The new seaside station has had in attendance

during its first season thirty students, most of

whom have specialized in botany, but some

zoological work has also been done.

Professor B. E. Fernow, director of the New
York State College of Forestry, Cornell Uni-

versity, and formerly chief of theU. S. Division

of Forestry, gave a course of lectures at the

University of Chicago, beginning June 24. He
treated forestry in its botanical, practical and

political aspects. The subjects were as follows :

'What is Forestry?' (Economic significance of

forest resources and need for their management

;

definition of terms and historic development of the

art of forestry.)

' The Forest as a Eesource.' (Commercial value of

forest products, extent of their use, relation to other

industries, significance in the United States.

)

'The Forest as a Condition.' (Forest influences

claimed and observed on climate, water-flow, health.

)

' How Trees grow. ' ( A chapter of biological den-

drology : the development and life-history of the in-

dividual forest tree.

)

'The Mathematics of Forest Growth.' (Accretion

and its measurement
;
quantitative and qualitative

wood production.)

' The Evolution of Forest Growth.' (Development

of forest growths as organisms, ecologic relations.

)

' Timber Physics. ' ( Characteristics, properties and

uses of wood.

)

' Principles of Silviculture.' (The art of planting,

reproducing and improving forest growths.

)

' Forest Exploitation and Forest Protection.

'

(Tending and harvesting the forest crop.)

' Business Aspects of Forest Management.' (Forest

survey, forest regulation and forest finance.

)

' Forest Policies of Foreign Nations.' (The relation

of the state to forest resources and how it has evolved

itself in Europe.

)
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' Forests and Forestry in the United States.' (A
brief sketch of forest conditions in the United States,

and history of the movement to establish forest man-

agement. )

The following table, originally published in

the Baltimore Sim, gives the maximum temper-

atures during the months of July in several

diflferent cities

:

a
o

o
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building, to contain apartments for animals, will

be one story bigb, with loft for storage of food

supplies ;
the interior of the walls and the

floors to be moisture proof and to have ample

water and sewer connections. Both buildings

are to be lighted with electricity.

The London Times quotes from the Journal

of the Board of Trade, a report from the loco-

motive superintendent of the Oudh and Rohilk-

hund Railway, on the working of ten American

Baldwin engines supplied to that line last year.

After describing the changes made in the en-

gines to suit them to local requirements, and

the chief defects which have shown themselves,

the superintendent concludes: "Those ten

engines have been working passenger trains,

running at 30 to 85 miles an hour, and goods

trains, running at 20 miles an hour, chiefly the

former, and they have done their work well.

They steam capitally and are remarkably good

starters ; they get away from a station with 55

loaded (wagons or coaches ?), equal to about

1,300 tons, with the greatest ease. They are a

little higher in coal consumption than our new
B class. They are easily repaired, but repairs

will have to be kept up, as, if not, they will go

to pieces sooner than our other engines would.

They do not, as far as I can see at present, cost

more in repairs than other engines, and I am
very satisfied with them." The cost of these

engines, turned out complete, was Rs. 42,020

each, and the cost of the new B class engine,

which is the engine used on the line for similar

work, isRs. 44,826.

UNIVERSITY AND EDUCATIONAL NEWS.

Messrs. McKim, Mead and White have been

commissioned to draw up general plans for the

future buildings of the University of Cincinnati.

The University has recently received $25,000

to be applied to its engineering shops and lab-

oratories.

At a meeting of the University Court of

Glasgow University on July 11, it was an-

nounced that under the will of the late Mrs.

M'Roberts, of Todhill, a sum of £10,000 had
been bequeathed to the University for the pur-

pose of founding and endowing a chair as the

court may direct.

The University of St. Andrews has received,

by the will of the late Miss Malcolm, the sum
of £4,000 for the establishment of medical

scholarships.

William Stokes Wyman, LL. D. , was elected

President of the University of Alabama at the

last meeting of the trustees in June, 1901.

Dr. Wyman received his education at Harvard
University and at the University of Alabama,

and has for many years been connected with

the latter institution as professor of Latin. He
has served the University as president pro tern,

on several occasions in the past, and his elec-

tion to the presidency meets the hearty ap-

proval of all the alumni and friends of the in-

stitution.

At the University of Cincinnati, Professor

Charles H. Judd, recently of New York Uni-

versity, has been appointed professor of psy-

chology and pedagogy. Messrs. J. E. Ives, H.

C. Biddle, E. F. Alexander and Wm. Baur,

have been appointed instructors in physics, and

Mr. Wm. Osburn instructor in zoology.

Dr. S. S. Colvin, Ph.D. (Strasburg), has been

appointed assistant professor of psychology in

the University of Illinois.

Ralph S. Lillie, who this year received the

degree of Ph.D. in zoology at the University of

Chicago, has been appointed assistant in physi-

ology in the Harvard Medical School.

Hannah B. Clark, Ph.D. (Chicago), has

been made assistant professor of sociology in

the West Virginia University, at Morgantown,

W. Va.

Dr. G. Bredig, decent in chemistry in the

University of Leipzig, has been called to an as-

sociate professorship in the University of

Heidelberg ; Giovanni Ossunna, chief engineer

of the firm of Siemens & Halske, has been

called to a full professorship of electrical en-

gineering in the Technical Institute at Munich.

Dr. Moritz von Rudzki has been promoted

to a full professorship of mathematical geodesy

and meteorology in the University at Cracow

;

Dr. Ludwig Tetmajer, professor in the Zurich

Polytechnic Institute, has been appointed full

professor of engineering in the Technical Insti-

tute at Vienna.
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THE DENVER MEETING.

The Denver Meeting of the American

Association for the Advancement of Science

is an important event in the history of

science in America, giving as it does official

recognition to the development of science

in the west. The scientific men of the

country have been mostly collected together

on the Atlantic seaboard between Boston

and Washington, and the membership of

the scientific societies has been chiefly in

this region. The American Association

has not hitherto met further to the west

than St. Louis, and at the meeting in that

city, twenty-three years ago, there were

only 134 members in attendance, while two

years later at Boston the attendance was

997.

During its first hundred years the nation

was in scientific matters somewhat in the

relation of a colony to Europe. Our stu-

dents went abroad for study ; we depended

on Europe for our journals and books, and

did not contribute our share to the work of

the world. During the subsequent twenty-

five years great progress has been made.

The opening of the Johns Hopkins Univer-

sity in 1876 marked and helped to create a

new epoch in university education. In the

same year, the American Chemical Society

was organized, leading the way in the es-

tablishment of our national societies devoted

to special sciences. At about the same
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time our special scientific journals were

first established. In the intervening per-

iod the scientific work under the Govern-

ment has remarkably expanded. The

membership of the American Association

increased from 867 in 1876 to 2,033 in 1883.

But this period of scientific activity has

been to a large measure confined to the

Atlantic seaboard. Even at the present

time, we find that of the 86 members of

the National Academy only one lives west

of Chicago, and of the 864 fellows of the

American Association only about 60 live

west of that city. The central and western

states have been in the colonial relation to

the Atlantic seaboard that it had pre-

viously held to Europe. Students have

come to the eastern universities, and the

scientific men for the central and western

States have been drawn from the east.

But the establishment of Chicago and Stan-

ford Universities and the development of

the State universities represent the same

movement that occurred earlier in the east.

Within a few years the center of population

— slowly moving westward and now in

southern Indiana — may be the center

of scientific men and scientific activity.

Omens and coincidences may not appeal to

men of science, but it is perhaps worth

noting that the fiftieth meeting of the Asso-

ciation in the first year of the new century

should celebrate an epoch in the develop-

ment of science in America.

A little while since (June 21) there was

published in this journal an article calling

attention to the importance of the American

Association for science in America, and it

is not necessary to repeat now what was

then said. We wish, however, to empha-

size the significance of the approaching

meeting and to urge the need of a large at-

tendance and of a representative scientific

program. The responsibility here rests

with each member individually. It is not

easy to say anything except the trite on

such a subject, for we all know that scien-

tific work, like everything else, depends on

the willingness of all to unite for a common

cause. The trip to Denver, either from the

east or from the scientific centers of the

west, is certainly long and expensive.

When, however, the National Educational

Association met recently in that city there

was an attendance of 10,000 members,

the largest in its history. The members of

the American Association should at least

aim at making the same record.

The permanent secretary informs us that

many prominent scientific men from the

east have signified their intention to be

present, and that the representatives of

science in the central and western states

guarantee a large attendance. It cannot be

expected that as many afl&liated societies

will meet at Denver as last year at New
York, but the names of nine will be found

on the preliminary program. We published

last week a list of forty-five papers offered

in chemistry, and other sciences are corre-

spondingly well represented. The address

of the President, Professor AVoodward, of

Columbia University, entitled ' The Pro-

gress of Science,' is certain to be an event of

more than ordinary importance ; and one

of our most eminent students of the physical

sciences will be succeeded in the chair by

one of our most eminent students of the
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biological sciences, Professor Minot, of Har-

vard University. The Association is prom-

ised a welcome by the Governor of the

State, the Mayor of Denver and other dig-

nitaries, and the people of the city are noted

for their hospitality.

A few words in regard to routes may be

of service to members in the East. The

way to Denver is either by Chicago or St.

Louis, the former being the quicker. Chi-

cago may be reached from New York in

about twenty- four hours by the Pennsylva-

nia and New York Central Railways. For

example, a train leaving New York at 7:55

A.M. by the Pennsylvania reaches Chicago

at 7:45 the next morning, or a train leaving

New York at 5:30 P. M. by the New York

Central and Lake Shore reaches Chicago at

4:30 the next afternoon. The best train

from Chicago leaves at 10 A. M. by the Chi-

cago and Northwestern ; at 1 P. M. by the

Rock Island Route and 4 P. M. by the Bur-

lington, reaching Denver at 1:40, 4:45 and

6:30, respectivelj^, the next afternoon.

Those who leave Chicago on Saturday, the

twenty-fourth, by one of these trains will

doubtless travel in good company. The

rate from New York to Denver and return

at one and one-third fare would be about

$65 ; the ordinary fare to Chicago and re-

turn is $40, and the return ticket from Chi-

cago to Denver is S31.50. The latter method

is not much dearer than the former and

may be cheaper to members living west of

New York. It is more convenient, as the

tickets from Chicago may be purchased as

early as August 10 and are good for return

until October 31, and the route to Chicago

may be varied and a stop may be made at

Buffalo or elsewhere. The headquarters of

the Association are at the Brown Palace

Hotel, and those wanting rooms should

engage them in advance. There are, how-

ever, a number of good hotels at Denver.

' Everyone knows that Denver is one of

the great centers for excursions of scientific

and general interest. The geologists, under

the leadership of Professor Van Hise, have

planned a ten days' excursion before the

meeting. Other excursions of interest to

chemists, engineers, geologists, zoologists,

botanists, anthropologists and indeed to all

members of the Association may be made

during the meeting or at its close. It is

sufficient to mention Pike's Peak, the Gar-

den of the Gods, and the Grand Canyon of

the Colorado, to all of which excursions

have been planned. The trip to Colorado

should be made by everyone and should be

made now by all members of the American

Association for the Advancement of Sci-

ence.

BEGENEBATIONAND LIABILITY TO INJUB Y. *

There is a widespread belief amongst

zoologists that a definite relation exists

between the liability of an animal to in-

jury and its power of regeneration. It is

also supposed that those individual parts of

an animal that are more exposed to acci-

dental injury, or to the attacks of enemies,

are the parts in which regeneration is best

developed, and conversely, that those parts

of the body that are rarely or never injured

do not possess the power of regeneration.

Not only do we find this belief implied

in many ways, but we find this point of

view definitely taken by several eminent

* One of a course of lectures on ' Eegeneration ' de-

livered at Columbia University, and shortly to be

published in the Columbia University Biological Series.
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writers, and in some cases carried so far

that the process of regeneration itself is

supposed to be accounted for by the liability

of the parts to injury. In order that it

may not appear that I have exaggerated

the widespread occurrence of this belief a

few examples may be cited.

Eeaumur in 1742 pointed out that regen-

eration is especially characteristic of those

animals whose body is liable to be broken,

or, as in the earthworm, subject to the at-

tacks of enemies. Bonnet (1745) thought

that such a connection exists as has been

already stated, and that the animals that

possess the power of regeneration have

been endowed with germs set aside for this

very purpose. He further believed that

there would be in each animal that regener-

ates as many of these germs as the number
of times that it is liable to be injured dur-

ing its natural life. Darwin in his book on
' Animals and Plants under Domestication '

says :
" In the case of those animals that

may be bisected, or chopped into pieces,

and of which every fragment will reproduce

the whole, the power of re-growth must be

diffused throughout the whole body.

^Nevertheless, there seems to be much truth

in the view maintained by Professor

Lessona * that this capacity is generally a

localized and special one serving to replace

parts which are eminently liable to be lost

in each particular animal. The most strik-

ing case in favor of this view is that the

terrestrial salamander,according to Lessona,

can not reproduce lost parts, whilst another

* Delage and Giard give Lessona ( 1869) the credit

for first stating that the phenomenon of regen-

eration is an adaptation to liability to injury ; but

Eeaumur fi.rst suggested this idea in 1742 and Bonnet

in 1745. Delage's interpretation, viz., that Lessona

ascribed this to a ' jrrevoyaiice de la nature ' has been

denied by Lessona's biographer, Camerano (' La Vita

di M. Lessona' Acad. B. d. Torino (2), XLV., 1896)

and by Giard (' Sur L'autotomie Parasitaire,' etc.,

Compt. Eendus de Seances de la Socieie de Biologie,

May, 1897).

species of the same genus, the aquatic sala-

mander, has extraordinary powers of re-

growth, as we have just seen; and this

animal is eminently liable to have its limbs,

tail, eyes and jaws bitten off by other

tritons."

Lang, referring to the brittleness of the

tails of lizards, points out that this is a very

useful character, since the bird of prey that

has struck at a lizard gets hold of only the

last part of the animal to disappear under

cover ; the lizard escapes by breaking off

its tail. The brittleness of the tail is,

therefore, an adaptive character that has

become fixed by long inheritance.

To this example may be added that of

certain land snails of the Philippine Islands.

The individuals of the genus helicarion live

on trees in damp forests, often in great

droves. They are \ery active, and creep

with unusual swiftness over the stems and

leaves of the trees. Semper has recorded

that all the species observed by him have

the remarkable power of breaking off the

tail (foot) close behind the shell, if the tail

is roughly grasped. A convulsive move-

ment is made until the tail comes off, and

the snail drops to the ground, where it is

concealed by the leaves. Semper adds that

in this way the snails often escaped from

him, and from his collectors, leaving noth-

ing behind but their tails. The tail is said

to be the most obvious part of the animal,

and it is assumed that this is, therefore, the

part that a reptile or bird would first at-

tack.* Lang states that in this case exter-

nal influences have produced an extraordi-

narily well developed sensitiveness in the

animal, so that it reacts to the external

stimulus by voluntarily throwing off the

tail. It would be, of course, of small ad-

vantage to be able to throw off the tail un-

* Whether, having once failed in this way to obtain

the snail, the bird or lizard would not learn to make

a frontal attack is not stated. Or shall we assume

the tail is all that is wanted ?
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less the power of regenerating the lost organ

existed, or was acquired at the same time

as the extreme sensitiveness that brings

about the reaction. Lang does not state,

however, explicitly that he believes the re-

generative power to have arisen through the

exposure of the tail of the lizard and the

tail of the snail to injury, although he

thinks that the mechanism by means of

which these parts are thrown off has been

acquired in this way . Several other writers

have, however, used these same cases to il-

lustrate the supposed principle of liability

to injury and power of regeneration.

Weismann in his book on ' The Grcrm

Plasm ' has adopted the principle of a con-

nection between regeneration and liability

to injury and has carried it much further

than have other writers. We can, there-

fore, most profitably make a careful ex-

amination of Weismann's position. His

general idea may be gathered from the fol-

lowing quotation:* "The dissimilarity,

moreover, as regards the power of regener-

ation i7i various members of the same species,

also indicates that adaptation is an im-

portant factor in the process. In proteus

which in other respects possesses so slight

a capacity for regeneration, the gills grow

again rapidly when they have been cut off.

In lizards again this power is confined to

the tail, and the limbs cannot become re-

stored. In these animals, however, the tail

is obviously far more likely to become muti-

lated than are the limbs, which, as a matter

of fact, are seldom lost, although indi-

viduals with stumps of legs are occasionally

met with. The physiological importance

of the tail of a lizard consists in the fact

that it preserves the animal from total de-

struction, for pursuers will generally aim

at the long trailing tail,t and thus the ani-

* ' The Germ-Plasm.' Translation by W. Newton
Parker, 1893, page 116.

t There are no facts that show that this statement is

not entirely imaginary. T. H. M.

mal often escapes, as the tail breaks off

when it is firmly seized. It is, in fact, as

Leydig was the first to point out, specially

adapted for breaking off, the bodies of the

caudal vertebrae from the seventh onward
being provided with a special plane of

fracture so that they easily break into two
transversely. Now if this capability of

fracture is provided for by a special arrange-

ment and modification of the parts of the

tail, we shall not be making too daring an
inference if we regard the regenerative

power of the tail as a special adaptation, 'pro-

duced by selection, of this particular part of the

body, the frequent loss of which is in a certain

measure provided for, and not as the outcome

of an unknown ' regenerative power ' pos-

sessed by the entire animal. This arrange-

ment would not have been provided if

the part had been of no, or only of slight,

physiological importance, as is the case in

snakes and chelonians, although these ani-

mals are as highly organized as lizards.

The reason that the limbs of lizards are not

replaced is, I believe, due to the fact that

these animals are seldom seized by the leg,

owing to their extremelj^ rapid movements.

"

Overlooking the numerous cases of the re-

generation of internal organs that have

been known for several years, and basing

his conclusion on a small, unconvincing ex-

periment of his own on the lungs of a few

salamanders, Weismann concludes : "Hence

there is no such thing as a general power

of regeneration ; in each kind of animal

this power is graduated according to the

need of regeneration in the part under con-

sideration ; that is to say, the degree in

which it is present is mainly in proportion

to the liability of the part to injury."

After arriving at this conclusion the fol-

lowing admission is a decided anticlimax :

" The question, however, arises as to

whether the capacity of each part for re-

generation results from special process of

adaptation, or whether regeneration occurs
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as the mere outcome—which is to some

extent unforeseen—of the physical nature of

an animal. Some statements which have

been made on this subject seem hardly to

admit of any but the latter explanation."

After showing that some newts confined in

aquaria attacked each other, " and several

times one of them siezed another by the

lower jaw, and tugged and bit at it so

violently that it would have been torn off if I
had not separated the animals,''^ ^ and after re-

ferring to the regeneration of the stork's

beak, Weismann concludes: ''Such cases,

the accuracy of which can scarcely be

doubted, indicate that the capacity for re-

generation does not depend only on the

special adaptation of a particular organ, but

that a general power also exists which be-

longs to the whole organism, and to a cer-

tain extent affects many and perhaps even

all parts. By virtue of this power, more-

over, simple organs can be replaced when
they are not specially adapted for regenera-

tion." The perplexity of the reader, as a

result of this temporary vacillation on

"Weismann 's part, is hardly set straight by

the general conclusion that follows on the

same page :
" We are, therefore, led to in-

fer that the general capacity of all parts for

regeneration may have been acquired by

selection in the lower and simpler forms,

and that it gradually decreased in the

course of phylogeny in correspondence with

the increase in complexity of organization
;

but that it may, on the other hand, be in-

creased by special selective processes in

each stage of its degeneration, in the case of

certain parts which are physiologically im-

portant and are at the same time frequently

exposed to loss."

There are certain statements of facts in

this chapter that are incorrect, and the

argument is so loose and vague that it is

diflScult to tell just what is really meant.

As a misstatement of fact I may select the

*The italics are, of course, my own. T. H. M.

following case. It is stated that lumbricu-

lus does not have the power of regenerating

laterally if cut in two, and it is argued that

a small animal of this form could rarely

be injured at the side without cutting the

animal completely in two. As a matter of

fact, lumbriculus can regenerate lateially,

and very perfectly, as any one can verify if

he takes the trouble to perform the experi-

ment ; but, of course, if the whole animal is

split in two lengthwise the pieces die, or if

a very long piece is split from one side the

remaining piece usually disintegrates. If,

however, the anterior end is split in two for

a short distance, or if a piece is partially

split in two, the half remaining in contact

with the rest of the piece completes itself

laterally. The same result follows also in

the earthworm.

As an example of looseness of expression I

may quote the following from Weismann :

" A useless or almost useless rudimentary

part may often be injured or torn ofi" with-

out causing -processes of selection to oceur which

would produce in it a capacity for regeneration.

The tail of a lizard again, which is very

liable to injury, becomes regenerated be-

cause as we have seen it is of great impor-

tance to the individual and if lost its owner

is placed at a disadvantage." And as an

example of vagueness, the following state-

ment commends itself: " Finally the com-

plexity of the individual parts constitutes

the third factor which is concerned in regu-

lating the regenerative power of the part in

question ; for the more complex the struc-

ture is, the longer and the more energetically

the process of selection must act in order

to provide the mechanism of regeneration,

which consists in the equipment of a large

number of different kinds of cells with the

supplementary determinants which are ac-

curately graduated and regulated as regards

their power of multiplication.

"

Without attempting to disentangle the

ideas that are involved in these sentences,
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let us rather attempt to get at a general idea

of Weismann's views. In a later paper

(1900), in reply to certain criticisms, lie has

stated his position somewhat more lucidly.

In the following statement I have tried to

give the essential part of his hypotheses:

Weismann believes the process of regenera-

tion to be regulated by ' natural selection '; in

fact, he states that it has arisen through such

a process in the lower animals—sincetheyare

more subject to injury—and that it has been

lost in the higher forms except where, on ac-

count of injury, it has been retained in cer-

tain parts. Thus whenWeismann speaks of

regeneration as being an adaptation of the

organism to its environment, we must under-

stand him to mean that this adaptation is

the result of the action of natural selection.

We should be on our guard not to be misled

by the statement that because regeneration

is useful to the animal, it has been acquired

by natural selection, since it is possible

that regeneration might be more or less use-

ful without in any way involving the idea

that natural selection is the originator of

this or of any other adaptation. It will be

seen, therefore, that in order to meet Weis-

mann on his own ground it will be neces-

sary to have a clear understanding in re-

gard to the relation of regeneration to

Darwin's principle of natural selection.

With Weismann's special hypothesis of the

'mechanism,' so-called, by which regener-

ation is made possible we have here nothing

to do, but may consider it on its own merits

in another chapter.

In order to have before us the material

for a discussion of the possible influence of

natural selection on regeneration, let us first

examine the facts that bear on the question

of the liability of the parts to injury and

their power to regenerate, and in this con-

nection the questions concerning the re-

newal of parts that are thrown ofl" by the

animals themselves in response to an exter-

nal stimulus are worthy of careful consid-

eration. A comparison between the regen-

eration of these parts with that of other

parts of the same animal gives also impor-

tant data. Furthermore, a comparison may
be made between different parts of the same
animal, or between the same parts of dif-

ferent animals living under similar or under

dissimilar conditions.

There are only a few cases known in

which a systematic examination has been

carried out of the power of regeneration of

the different parts of the body of the same
animal. Spallanzani's results show that

those salamanders that can regenerate their

forelegs can regenerate their hind legs also.

Towle, who has examined in my laboratory

the regeneration of a number of American

newts and salamanders, finds also that both

the fore and hind legs regenerate in the

same forms. The tail and the gills, in

those newts with external gills, also regen-

erate. It has also been shown in triton

that the eye regenerates if a portion of the

bulb is left. Broussonet first showed (1786)

that the fins of fish have the power to re-

generate, although, strangely enough,

Fraisse and Weismann state that very little

power of regeneration is present in the fins

of fish. I have found that the fins of sev-

eral kinds of fish regenerate, belonging to

widely difierent families.* In Fundulus

heteroditus I have found that the pectoral,

pelvic, caudal, anal, and dorsal fins have

the power of regeneration. In reptiles the

feet do not regenerate, at least no cases

are known, but the tail of lizards has this

power well developed. In birds neither the

wings nor the feet regenerate, but Fraisse

has recorded the case of a stork in which,

the lower jaw being broken ofi", and the

upper being cut off at the same level, both

regenerated. Bordage has recorded the re-

* Fundulus heteroditus, Stenopus chrysops, Decap-

terus macrella, Menticirrhus macrella, Carassius aura-

tus, Phoxinus funduloides, Noturus sp., and a few

others.
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generation of the beak of tlie domesticated

fighting cocks (of the Malay breed) of Mau-

ritius. In the mammals neither the legs

nor the tail, nor the jaws regenerate, al-

though several of the internal organs, as de-

scribed in the next chapter, have extensive

powers of regeneration.

The best opportunity to examine the re-

generative power in similar organs of the

same animal is found in forms like the

Crustacea, myriapods and insects in which

external appendages are repeated in each

or many segments of the body. In decapod

Crustacea, including shrimps, lobsters, cray-

fish, crabs, hermit-crabs, etc., regeneration

takes place in the walking legs of all the

forms that have been examined, and this

includes members of many genera and

families. I have made a special examina-

tion of the regeneration of the appendages

of the hermit-crab. In this animal, which

lives in an appropriated snail's shell, only

the anterior part of the body projects from

the shell. The part that protrudes is cov-

ered by a hard cuticle, while the part of

the body covered by the shell is quite soft.

Three pairs of legs are protruded from

the shell. The first pair with large claws

are used for procuring food, and as or-

gans of offense and defense ; the second

and third pairs are used for walking. The

following two pairs that correspond to the

last two pairs of walking legs of crabs

and crayfishes, are small, and are used by

the animal in bracing itself against the

shell. The first three pairs of legs have

an arrangement at the base, the ' break-

ing-joint,' by means of which the leg is

thrown off, if injured. The last two pairs

of thoracic legs can not be thrown off.

The first three pairs of legs are often lost

under natural conditions. In an examina-

tion of 188 individuals I found that 21 (or 11

per cent.) had lost one or more legs. If

one of the first three legs is injured, except

in the outer segment, it is thrown off at the

breaking-joint, and a new leg regenerates

from the broken-off end of the stump that

is left. The new leg does not become full

size, and is of little use until the crab has

moulted at least once. The leg breaks off

so close to the body, and the part inside of

the breaking-joint is so well protected by

the bases of the other legs, that it is scarcely

possible that the leg could be torn off inside

of the breaking-joint, and, as a matter of

observation, all crabs that are found re-

generating these legs under natural con-

ditions do so from the breaking-joint. If,

however, by means of small scissors, the

leg is cut off quite near the body, a new
leg regenerates from the cut end, even

when the leg is cut off at its very base.

The breaking-joint would thoroughly pro-

tect from injury the part of the leg that

lies nearer to the body, and yet from this

inner part a new leg is regenerated. More-

over, the new leg is perfect in every re-

spect, even to the formation of a new
breaking-joint. In this case we have a

demonstration that there need be no con-

nection between the liability of a part to

injury and its power of regeneration.

In still another way the same thing

may be shown. If the crab is anesthe-

tized, and a leg cut off outside of the

breaking-joint it is not, at the time, thrown

off—the nervous system, through whose

action the breaking off takes place, being

temporarily thrown out of order. After

recovery, although the leg is thrown off

in a large number of cases, it is some-

times retained. In such cases it is found

that from the cut end the missing part is

regenerated. In this case also we find

that regeneration takes place from a part

of the leg that can never regenerate under

natural circumstances.

The third and fourth legs of the hermit-

crab can not be thrown off, but they have

the power of regeneration at any level at

which they may be cut off. They are in a



August 16, 1901.] SCIENCE. 241

position where they can seldom be injured,

and I have never found them absent or

injured in crabs caught in their natural

environment. The soft abdomen is pro-

tected by the snail's shell. At the end of

the abdomen the last pair of abdominal

appendages serve as anchors to hold the

crab in the shell. These appendages are

large and very hard, and can seldom be in-

jured unless the abdomen itself is broken,

and under these circumstances the crab

dies. Yet if these appendages are cut off

they regenerate perfectly, and after a single

moult can not be distinguished from normal

ones.

The more anterior abdominal appendages

are present only on one side of the adult,

although they are present on both sides

of the larva, and to judge from a compari-

son with other Crustacea these appendages

have degenerated completely on one side,

and have become rudimentary in the male,

even on the side on which they are present.

These appendages regenerate if they are

cut off. In the female the appendages are

used to carry the eggs, and are, therefore,

of use. They also have a similar power

of regeneration. The maxillae and maxilli-

peds of the hermit-crab have also the power

of regeneration, as have also the two pairs

of antennse, and the eyes.

In other decapod Crustacea also it has

been shown that the power of regeneration

of the appendages is well developed. It has

been long known that the crayfish and the

lobster can regenerate lost parts. The first

pair of legs, or chelae, in these forms has a

breaking-joint, at which the leg can be

thrown off, yet in the crayfish I have seen

that if the leg is cut off inside of the break-

ing-joint it will regenerate. The four pairs

of walking legs do not possess a breaking-

joint, but may be thrown off in some cases

at a corresponding level. They regenerate

from this level, as well as nearer the body

and further beyond this region. Pizibram

has recently shown that, in a number of

Crustacea, regeneration of the appendages

takes place, even when the entire leg is ex-

tirpated as completely as possible.

Newport has shown that the myriapods

can regenerate their legs, and it is known
that several forms have the power of break-

ing off their legs in a definite region at the

base if the legs are injured, and I have
observed in Cermatia forceps that this take»

place even when the animal is thrown into

a killing fluid. Newport (1844) has also

shown that when the legs of a caterpillar

are cut off new ones regenerate during the

pupa stage. It has been long known* that

the legs of mantis can regenerate, and Bor-

dage, who has recently examined the ques-

tion more fully, has shown that a breaking-

joint is present at the base of the leg. The
tarsus of the cockroach also regenerates,

producing only four, instead of the five,

characteristic segments.

f

A number of writers have recorded the

regeneration of the legs of spiders.'! Schultz,

who has recently examined more thoroughly

the regeneration of the legs in some spiders,

finds that the leg is renewed if cut off at

any level. He removed the leg most often

at the metatarsus, but also at the tibia, and

generally between two joints. In some

cases the leg was cut off at the coxa, at

which level it is generally found to be lost

under natural conditions. Wagner ob-

served in tarantula that when the leg is re-

moved at any other place than at the coxa

the animal brings the wounded leg to its

jaws, and bites it off down to the coxa. In

the Epeiridce, that Schultz chiefly made use

of, this never happened. He observed,

* See Newport and Scudder.

t Brindley, '97.

jLepelletur, Nouveau Bulletin de la Socicte philoma-

tique, 1813, Tome III., page 254.

Heincken, Zool. Journal, 1829, Tome IV., page

284. (Also for insects, ibid., page 294.)

Miiller, 3Ianual de Physiol., Tome I., page 30.

Wagner, W., Bull. Soc. Imp., Naiurel., Moscow, '87.
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however, even in these forms that when the

leg is cut off at the coxa it regenerates bet-

ter than when cut off at any other level.

Schultz adds that we see here an excellent

example of how regeneration is influenced

by natural selection, since regeneration

takes place best where the leg is most

often broken off. On the other hand, the

author hastens to add that since regen-

eration also takes place when the leg is

cut off at any other level this shows that

the power to regenerate is characteristic of

all parts of the organism, and is not only a

phenomenon of adaptation, as Weismann

believes. It seems highly improbable that

a spider could ever lose a leg in the middle

of a segment, i. e., between two joints, since

the segments are hard and strong, and the

joints much weaker, but nevertheless the

leg has the power to regenerate also from

the middle of the segment, if cut off in this

region.

The formation of the new part takes place

somewhat differently, according to Schultz,

when the leg is amputated between two seg-

ments than when cut off at the coxa. In the

latter case, there is produced from the cut

end of the last segment a solid rod which,

as it grows longer, bends on itself several

times. Joints appear in the rod, beginning

at the base. The leg is set free at the next

moult. If the leg is cut off nearer the distal

end a smaller rod is formed, that extends

straight forward, or may be thrown into a

series of folds. It lies, however, inside of

the last segment, since the surface exposed

by the cut is quickly covered over by a

chitinous covering. The piece is set free

at the next moult.

Loeb has found that if the body of the

pycnogonid, Phoxichilidium maxillare, is cut

in two there regenerates from the posterior

end of the anterior half a new body-like

outgrowth.

Without attempting to describe the many
cases in worms and molluscs in which there

is no obvious connection between the power

of the part to regenerate and its liability to

injury, but where it is more difficult to show

that it may not exist, let us pass to an ex-

amination of the regeneration of the starfish.

It has been known since the time of Reau-

mur that starfish have the power of regen-

erating new arms if the old ones are lost.

It has been claimed that in certain starfishes

an arm itself can produce a new starfish

(Haeckel (78), P. and E. Sarasin ('88),

von Martens ('84) and Sars ('75)), but

this has been denied by other observers. It

has not been found to take place in several

species of starfishes, but if a portion—even

a small piece—of the disc is left with the

arm a new disc and arms may develop

(Fig. 38, F). When the arm of Asterias

vulgaris is injured it pinches off in many

cases at its base, and a new arm grows

out from the short stump that remains.

These same starfishes that are regener-

ating new arms in their natural envi-

ronment have the new arms almost al-

ways arising from this breaking region.*

Thus King found out of 1914 individ-

uals of Asterias vulgaris collected at ran-

dom, 206, or 10.7 per cent., had one or

more new arms, and all these except one

arose from near the disc. In other species

it appears that the outer portions of the

arm may be broken off without the rest of

the arm being thrown off. King has found

that in asterias, regeneration takes place

* The Sarasins have described several cases in Linkia

multiformis in vphich an old arm has one or more new

arms arising from it. In one case, copied in our Fig.

38, G, four rays arise from the end of one arm, pro-

ducing the appearance of a new starfish. In fact the

Sarasins interpret the result in this way, although

they state that there is no madreporite on the upper

surface, and they did not determine whether a

mouth is formed at the convergence of the rays,

because they did not wish to destroy so unique

a specimen—even to find out the meaning of it.

There seems to me little probability that the new

structure is a starfish, but the old arm has been so

injured that it has produced a number of new arms.
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more rapidly from the base than at a

more distal level. It may appear at first

thought, that the more rapid regeneration

of the arm at the place at which it is

usually thrown off may be associated with

its more frequent loss at this region—in

other words, that the more rapid regene-;

ration has been acquired by the region

at which the arm is generally broken off.

This interpretation is, however, excluded

by the fact that, in general, the nearer to

the base the arm is cut off, so much the

more rapid is its regeneration. In other

words, the more rapid regeneration of the

arm at the base is only a part of a general

law that holds throughout the arm. If the

proposition is reversed, and it is claimed

that the arm has acquired the property of

breaking off at the base, because it regener-

ates more rapidly at that level, the follow-

ing fact recorded by King is of importance,

viz., that although the arm regenerates

faster at the base, yet a new arm is not any

sooner produced in this way, since there is

more to be produced, and the new arm from

the base may never catch up to one grow-

ing less rapidly from a more distal cut sur-

face, but having a nearer goal to reach.

The results of our examination show that

those forms that are liable to have certain

parts of their bodies injured are able to re-

generate not only these parts, but at the

same time other parts of the body that are

not subject to injury. The most remark-

able instance of this sort is found in those

animals having breaking-joints. We find

in these forms that regeneration takes place

•both proximal and distal to this region. If

the power of regeneration is connected with

the liability of a part to injury, this fact is

inexplicable.

If we turn now to the question as to

whether regeneration takes place in those

species that are subject to injury more

frequently or better than in other species,

we find that the data are not very complete

or satisfactory for such an examination.

It is not easy to tell to what extent differ-

ent animals are exposed to injury. If we
pass in review the main groups of the

animal kingdom, we can at least gain some
interesting facts in this connection.

In the Protozoa nucleated pieces have

been found to regenerate in all forms that

have been examined, including amoeba, dif-

flugia, thalassicoUa, paramcecium, stentor,

and a number of other ciliate infusoria.

In the sponges it has been found by

Oscar Schmidt that pieces may produce

new individuals, but how widely this oc-

curs in the group is not known. In the

ccelenterates many forms are known to re-

generate, and it is not improbable that in

one way or another the process occurs

throughout the group. The hydroid forms,

hydra, tubularia, parypha, eudendrium, an-

tennularia, hydractinia, podocoryne, etc.;

the jelly-fish, gonionemus, and certain mem-
bers of the family TJiaumantidce, have been

found to regenerate. Amongst the Scyphozoa,

the metridium, cerianthus and the scyphis-

toma of aurelia regenerate and the jelly-

fishes belonging to this group have a limited

amount of regenerative power.

In the Platodes we find all the triclads,

that have been examined, including plan-

aria, phagocata, dendrocselum, and the land

triclad bipalium, regenerate. It has been

shown that the marine triclads also regen-

erate, but less rapidly and extensively, while

the marine polyclads have very limited

power of regeneration. The regeneration

of the trematodes and cestodes has not,

so far as I know, been studied, neither have

the nematodes been examined from this

point of view.

Some ofthe nemerteans regenerate, others

do not seem to have this power. A small

fresh water form, tetrastemma, that I ex-

amined did not regenerate although some

of the pieces, that were filled with eggs, re-

mained alive for several months.
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In the annelids we find a great many-

forms that regenerate—many marine poly-

chseta have this power ; all earthworms

that have been studied regenerate; both

land forms, as lumbricus, allolobophora,

etc., and fresh-water forms, as lumbriculus,

nais, tubifex, etc.

In the Crustacea the appendages have the

power to regenerate in all the forms that

have been examined.

Several kinds of myriopods as well as a

number of spiders are known to regenerate

their legs. In the insects, however, only a

few forms are known to have this power, as

caterpillars, mantis and the cockroach. The

large majority of insects, in the imago state,

do not seem to be able to regenerate,

although they have not been sufficiently

examined. .

In the molluscs regeneration of the head

takes place under certain conditions.

Spallanzani thought that if the entire head

is cut off a new one regenerates. This con-

clusion was denied by at least eleven of

his contemporaries and confirmed by about

ten others. It was found later that the re-

sult depends in part on the time of year,

and in part on the kind of snail. Carriere,

who more recently examined the question,

found that even under the most favorable

conditions regeneration does not take place

if the circumoesophageal nerve-commissure

is completely removed with the head, but if

a part remains, a new head develops. It

has been stated that a new foot regenerates

in helicarion, and I have found the foot re-

generates also in the fresh-water snails,

physa, limnoea and planorbis. If the margin

of the shell of a lamellibranch or of a snail

is broken off it is renewed by the mantle.

The arms of some of the cephalopods are

known to regenerate, particularly the hec-

tocotylized arm.

In all the main groups of echinoderms,

with one possible exception, regeneration

has been found to take place. Probably all

starfishes and brittle- stars regenerate their

arms, and even if cut in two or more pieces

new starfishes develop. The crinoids regen-

erate lost arms, and even parts of the disc
;

also the visceral mass. The holothurians

have very remarkable powers of regenera-

tion. In some forms regeneration takes

place if the animals are cut in two, or even

in more than two pieces. ' The remarkable

phenomena of evisceration that take place

in certain holothurians, if they are roughly

handled, or kept under unfavorable condi-

tions, are well known, and have been de-

scribed by a number of writers. It has even

been suggested that the holothurianmay save

itself by offering up its viscera to its assail-

ant ! Unfortunately for this view, it has

been found that the viscera are unpalatable,

at least to sea-anemones and to fishes.

Ludwig and Minchin suggest that the

throwing off of the cuvierian organs, that

are attached to the cloaca, is a defensive

act, and if carried too far, according to the

latter writer, the viscera may also be lost.

The holothurians have remarkable recuper-

ative powers and may regenerate new vis-

cera in a very short time. The sea urchins,

form, perhaps, an exception in this group

since there are no records of their regener-

ative power, but no doubt this is because

they have not been as fully investigated as

have other forms.

In the vertebrates we find that the lower

forms, amphioxus, petromyzon and sharks,

have not been studied in regard to their

regenerative power. In the teleostean

fishes, the fins of a number of forms have

been found to regenerate. It is probable

that this takes place in most members of

the group.

In the amphibia we find a large number

of forms that regenerate their limbs and

tail, and other parts of the body, but lim-

itations appear in certain forms. The rapid

regeneration of the legs in the smaller uro-

deles has been often described. In larger
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forms it takes place more slowly, at least

in large forms having large legs. In pro-

teus the regeneration may extend over a

year and a half, and in necturus it takes

more than a year to make a new limb, at

least in animals in confinement. In the

large form, amphiuma, that has extremely

small legs regeneration takes place much
more rapidly tfian in a form like necturus

having much larger legs.

In amphiuma the feet are not used

by the animal as organs of locomotion,

since they are too small and weak to sup-

port the heavy body. They can be moved
by the animal in the same way that the feet

are moved in other forms, and yet are use-

less for progression. It is said by Schrei-

ber that the regeneration of the legs of

Triton marmoratus is relatively very slight

as compared with that of other forms.

Fraisse also found in this form that an

amputated leg did not grow again, only a

deformed stump being produced. The tail,

also, is said to regenerate to only a slight

extent, but, so far as I know, there is noth-

ing peculiar in the life of this form that

makes it less liable to injury than other

large urodeles,^ Weismann cites the case

of proteus that is said also to regenerate less

well than do other forms. It lives in the

caves of Carniola, where there are few

other animals that could attack or injure

it, and to this immunity is ascribed its lack

of power of regeneration, yet Goette states

that he observed a regenerating leg in this

form, but that the process was not complete

after a year and a half. In necturus also,

which is not protected in any way, regenera-

tion is equally slow. Frogs are unable to

regenera.te their limbs, although they are

sometimes lost, but the larval tadpole can

regenerate at least its hind legs. In the rep-

tiles the tail regenerates, though this is ac-

*I do not know whether this animal was kept

long enough to make it certain that the legs do not

regenerate.

complished more readily in some groups

than in others, but at present we do not
know of any connection between this con-

dition and the liability of certain forms to

injury. Turtles and snakes do not re-

generate their tails. I do not know of any
observations on crocodiles.

In birds, the legs and wings are not sup-

posed to have the power to regenerate,* but
in two forms f at least the beak has been
found to possess remarkable powers of re-

generation. There are a few very dubious

observations in regard to the regeneration

in man of superfluous digits that had been

cut off. X

These examples might be added to

by others in the groups cited, and also

by examples taken from the smaller groups

of the animal kingdom, but those given will

suflSce, I think, to show that the power to

regenerate is characteristic of entire groups

rather than individual species. When ex-

ceptions occur, we do not find them to be

forms that are obviously protected, but

the lack of regeneration can rather be ac-

counted for by some peculiarity in the struc-

ture of the animal. If this is borne in

mind as well as the fact that protected and

unprotected parts of the same animal re-

generate equally well, there is established,

I think, a strong case in favor of the view

that there is no necessary connection be-

tween regeneration and liability to injury.

"We may, therefore, leave this side of the

question and turn our attention to another

consideration.

It will be granted without argument that

the power of replacement of lost parts is of

use to the animal that possesses it, espe-

cially if the animal is liable to inj ury . Cases

of usefulness of this sort are generally

* A statement to the contrary quoted in Darwin's

' Animals and Plants under Domestication, 'is douhted

by Darwin himself.

t The stork and the fighting cocks.

J See Darwin, loc cit.
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spoken of as adaptations. The most re-

markable fact in connection with these

adaptive responses is that they take place,

in some cases at least, in parts of the body

where they can never, or at most very

rarely, have taken place before, and the

regeneration is as perfect as when parts

liable to injury regenerate. Another im-

portant fact is that in some forms the re-

generation is so slow that if the competi-

tion amongst the animals was very keen,

those with missing legs, or eyes, or tails,

would certainly succumb
;
yet if protected

they do not fail to regenerate. If, there-

fore, the animal can exist through the long

interval that must elapse before the lost

part regenerates, we can not assume that

the presence of the part is of vital impor-

tance to the animal and hence its power to

regenerate could scarcely be described as

the result of a ' battle for existence, ' and

without this principle ' natural selection '

is powerless to bring about its supposed

result.

It is extremely important to observe that

some cases, at least, of regeneration are

not adaptive. This is shown in the case

where a new head regenerates at the pos-

terior end of the old one in Planaria lugubris,

or where a tail develops at the anterior end

of a posterior piece of an earthworm, or

when an antenna develops in place of an

eye in several Crustacea. If we admit

that these results are due to some inner

laws of the organisms, and have nothing to

do with the relation of these organisms to

the surroundings, may we not apply the

same principle to other cases ofregeneration

in which the result is useful ?

So firm a hold has the Darwinian idea of

utilitarianism over the thoughts of those

who have been trained in this school, that

whenever it can be shown that a structure

or a function is useful to an animal it is

without further question set down as the

result of the death struggle for existence.

A number of writers, being satisfied that

the process of regeneration is useful to the

animal, have forthwith supposed that, there-

fore, it must have been acquired by natural

selection. Weismann has been cited as an

example, but he is by no means alone in

maintaining this attitude. It would be en-

tirely out of place to enter here into a

discussion of the Darwinian theory, but it

be well worth while to consider it in con-

may nection with the problem of regener-

ation.

We might consider the problem in each

species that we find capable of regenerating;

or if we find this too narrow a field for our

imagination we might consider the process

of regeneration to have been ' acquired by

selection in the lower and simpler forms

'

and trace its subsequent progress as it de-

creased in the course of phylogeny ' in cor-

respondence with the increase in complexity

of organization ' or with the decrease of ex-

posure to injury. At the risk of fol-

lowing the narrower point of view I shall

confine the discussion to the possibility of

regeneration being acquired, or even aug-

mented, through a process of natural selec-

tion in any particular species.

The opportunity to regenerate can only

occur if a part is removed by accident or

otherwise. On the Darwinian theory we
must suppose that of all the individuals of

each generation that are injured hi exactly

the same part of the body, only those have sur-

vived or have left more offspring that have

regenerated. In order for selection to take

place it must be supposed that amongst

these individuals injured in exactly the same

region regeneration has been better in some

forms than in others, and that this difierence

is, or may be, decisive in the competition

of the forms with each other. The theory

does not inquire into the origin of this

difierence between individuals, but rests on

the assumption of individual differences in

the power to regenerate, and assumes that
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these differences can be heaped up by the

survival and inbreeding of the successful

individuals, i. e., it is assumed that, by

this picking out or selection through com-

petition in each generation of the indi-

viduals that regenerate best, the process

will become more and more perfectly car-

ried out in the descendants until at last each

part has ' acquired ' the power of complete

regeneration.

There are so many assumptions in this

argument, and so many possibilities that

must be realized in order that the result

shall follow, that, even if the assumptions

were correct, one might still remain skep-

tical in regard to the possibilities ever be-

coming realized. If we examine somewhat

more in detail the conditions necessary to

bring about this supposed process, we shall

find ample grounds for doubt, and even, I

think, for denial, that the results could ever

have been brought about in this way.

In the first place the assumption that the

regeneration of an organ can be accounted

for as a result of the selection of those indi-

vidual variations that are somewhat more

perfect, rests on the grounds that such vari-

ations occur, for the injury itself that acts

as a stimulus is not supposed to have any

direct influence on the result, i. e., for bet-

ter or worse. All that natural selection

pretends to do is to build up the complete

power of regeneration by selecting the most

successful results in the right direction. In

the end this really goes back to the assump-

tion that the tissue in itself has a fuller

power to regenerate completely in some in-

dividuals than in others. It is just this

difference, if it could be shown to exist, that

is the scientific problem. But, even leav-

ing this criticism to one side, since it is

very generally admitted, it will be clear

that in many cases most of the less com-

plete stages of regeneration that are as-

sumed to occur in the phyletic series could

be, in each case, of very little use to the

individual. It is onlj^ the completed organ

that can be used ; hence the very basis of

the argument falls to the ground. The
building up of the complete regeneration

by slowly acquired steps, that can not be

decisive in the battle for existence is not a

process that can be explained by the theory.

There is another consideration that is

equally important. It is assumed that

those individuals, that regenerate better

than those that do not, survive, or at

least have more descendants ; but it should

not be overlooked that the individuals that

ai'e not injured (and thej'^ will belong to

both of the above classes) are in even a

better position than are those that have

been injured and have only incompletely

regenerated. The uninjured forms, even if

they did not crowd out the regenerating

ones, which they should do on the hypoth-

esis, would still intercross with them, and

in so doing bring back to the average the

ability of the organism to regenerate. Here

we touch upon a fatal objection to the

theory of natural selection that Darwin

himself came to recognize in the later edi-

tions of the ' Origin of Species,' viz., that

unless a considerable number of individuals

in each generation show the same variation

the result will be lost by the swamping ef-

fects of intercrossing. If this be granted,

there is left very little for selection to do

except to weed out a few unsuccessful com-

petitors, and if the same causes that gave

origin to the new variation on a large scale

should continue to act, it will by itself bring

about the result, and it seems hardly neces-

sary to call in another and questionable

hypothesis.

Finally, a further objection may be stated

that in itself is fatal to the theory. We find

the process of regeneration taking place not

only at a few vulnerable points, but in a

vast number of regions, and in each case re-

generating only the missing part. The leg

of a salamander can regenerate from every



248 SCIENCE, [N. S. Vol. XIV. No. 346.

level at which it may be cut off. The leg

of a crab also regenerates at a large number

of different levels, and apparently this holds

for all the different appendages. If this re-

sult had been acquired through the action

of natural selection, what a vast process of

selection must have taken place in each

species ! Moreover, since the regeneration

may be complete at each level and in each

appendage without regard to whether one

region is more liable to injury than is an-

other, we find in the actual facts themselves

nothing to suggest or support such a point

of view.

If, leaving the adult organism, we examine

the facts in regard to regeneration of the

embryo, we find again insurmountable ob-

jections to the view that the process of

regeneration can have been produced by

natural selection. The development of

whole embryos from each of the first

two or first four blastomes can scarcely

be accounted for by a process of natural

selection, and this is particularly evident

in those cases in which the two blastomeres

can only be separated by a difficult opera-

tion and by quite artificial means. If a

whole embryo can develop from an isolated

blastomere, or from a part of an embryo

without the process having been acquired

by natural selection, why apply the latter

interpretation to the completing of the adult

organism ?

Several writers on the subject of regener-

ation in connection with the process of

autotomy (or the reflex throwing off of

certain parts of the body) have, it seems

to me, needlessly mixed up the question of

the origin of this mechanism with the

power of regeneration. If it should prove

true that in most cases the part is thrown

off at the region at which regeneration

takes place to best advantage, it does not

follow at all that regeneration takes place

here better than elsewhere, because in this

region a process of selection has most often

occurred. The phenomenon of regenera-

tion in the arm of the starfish, that has

been described on a previous page shows

how futile is an argument of this sort. If,

on the other hand, the autotomy is sup-

posed to have been acquired in that part of

the body where regeneration takes place to

best advantage, then our problem is not

concerned with the process of regeneration

at all, but with the origin of autotomy. If

the attempt is made to explain this result

also as the outcome of the process of

natural selection acting on individual vari-

ations, many of the criticisms advanced in

the preceding pages against the supposed

action of this theory in the case of regener-

ation, can also readily be applied to the case

of autotomy.
T. H. Morgan.

S03IE CONDITIONS INFLUENCING SUCCESS
AT SCHOOL.

The law of universal variation as demon-

strated by the pupils of our public schools

has presented a most difficult problem to

the superintendent. He is ' between the

devil and the deep sea ' in his attempts to

give the individual his rights, and at' the

same time conform to a system which is

capable of turning out good material in

large quantities. Procrustean beds, with

semi- elastic foot-boards are about the best

that can be provided for the little folks

in the large cities, even under the best con-

ditions. The problem is an important one

and far from a satisfactory solution, but we
have all confidence in the brains which are

brought to bear upon it, and it cannot be

very long before some one of the systems

which are now in the experimental stage

will show itself Avorthy of more extended

adoption. Whatever variety there may be

in the attempts to solve this problem of

promotion in the schools—for after all, it re-

solves itself to that—there are certain facts
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underlying it upon which there is a most This study does not present a panacea

perfect consensus of opinion. One of them for these difficulties. It is not remedial,

is the universal variability already alluded but rather in the nature of a further diag-

to. In every grade known to modern nosis of the conditions. It asks the ques-

school systems are found some pupils who tion : What physical and mental conditions

seem to fit the conditions almost perfectly in the child most often accompany success

and others who are palpable misfits. They and failure in grade work ? It also at-

are not only misfits where they are, but tempts to answer the question for the

have always been so wherever they have limited field covered.

been, and will probably remain misfits to The method and scope of the problem

the end of the school chapter. This is not are as follows : About 2,000 copies of the

to characterize them as useless members of blank here printed were sent out to the

society, nor as vicious, but simply as odd- superintendents of schools in eight cities

shaped cogs which do not quite fit the edu- and towns of the State of Colorado, who
cational mechanism. Clumsy machinery had, in response to a letter previously sent

might work fairly well with them, but not oat, signified their willingness to help with

the carefully adjusted tools of a big public- the problem. Colorado towns were not

school plant, and some modifications must chosen because of any special geographical

be made for them. Nor are these failures value, but for the simple reason that I was

to coincide all in the same degree. Some a resident of the State and acquainted with

go through the whole mill with only a its educators. In fact, the geographical

moderate amount of friction. Others find restriction perhaps limits the value of the

City

Grade

—

'— Sex Age

1. Height (for grade"), Tall ; Above medium ; Below medium ;
Short

2. Weight (for grade), Heavy
;

" "
; " "

; Light

3. Health (apparent), Perfect ;
" " ; " "

; Poor

4. Native Ability—Bright ; " "
; " "

; Dull

5. Habit—Industrious ; " "
; " "

; Lazy

6. Temperament—Nervous ; " "
; " "

; Stolid

7. HomeCouditions—Good ; " "
; " "

; Bad

8. Occupation of father

STANDING IN CLASS.

{Based iqwn marks actually given.)

9. Grading : 1st |- class ; 2d |- class ; 3d J class ; 4th -]- class

10. Deportment : ditto ; ditto ; ditto ; ditto

Eemarks ^

the wheels revolving too rapidly or too study, rather than enhances it. With the

slowly. For the former, some parts must blanks were sent out full directions for

be gone through twice, for the latter, time filling them out. (1) That they be given

is wasted. The greatest good for the only to such teachers as the superintendent

greatest number is all that can be hoped for felt would do the work with care and good

and in its accomplishments some few may judgment. (2) That the teachers to whom
long have to suffer for the weal of the they were intrusted fill out one blank for

many. each pupil in the grade, putting an X in
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the proper space under each question.

(3) That for each question there be an

equal number for every grade, included in

each of the four divisions of the question

—

i. e., in the case of the first question for a

grade of 32 pupils, let 8 be put down as

tall and the same number for each of the

other three classifications, and the same be

done as nearly as possible for all the other

questions (except 8). This it may be

seen demanded careful judgment and dis-

crimination on the part of the teacher, and

I cannot vouch for its accuracy, but know-

ing many of the teachers as I do, I believe

the returns are as valid as can be expected

from any work of this kind. In the di-

rections especial attention was called to the

fact that answers to 9 and 10 were not to

be based upon immediate judgment, but

upon that of the past as far as possible.

No exact measurements were called for

even in cases of 1 and 2. The values are

in every case relative and in this respect

differ from those of other studies of a simi-

lar nature. This method has some ad-

vantages and some disadvantages. It obvi-

ates the necessity for exact measuring

apparatus which the teacher might not

know how to use, although it introduces

an error of individual judgment. The im-

portant thing is, however, that we have for

every individual grade or room considered,

the fourfold classification along nine differ-

ent lines, by a tabulation of which it is pos-

sible to determine whether, right through

the grades, the pupils successful with their

school work were as a rule the tall or the

short ones, the heavy or the light, the

healthy or the sickly ones, and by a fuller

analysis possibly throw more light on the

relative values of other conditions of he-

redity and environment.

In the preparation of the accompanying

curves the data for only 1,000 pupils were

used, and those wholly from the grades

below the 7th. This was done that with

a later study a comparison might be made
between the non-adolescent stage covered

by this paper and the adolescent, made up
of pupils of the 7th and 8th grades and pos-

sibly the first year or two of the high school.

The curves shown on the accompanying

figures are all constructed upon the same
general principles, and show the relation

between the conditions of heredity and en-

vironment covered by the questions 1 to 9,

inclusive (except 8), and success in school

work covered by question 10. In other

words, an attempt to show graphically the

influence of the former upon the latter.

Each figure shows this relation for a single

one of the first nine questions. Neither

specific grade nor age is considered, the

grades from one to six being taken as a

group. For each figure, the four columns

represent the 1st, 2d, 3d and 4th quarter

of the 1,000 pupils considered with respect

to the condition of question 10, which has

to do with their grading in school work.

In every case the 1st column has to do with

the pupils at the head of the class ; the 4th

with those at the foot ; the other two, those

of intermediate grading.

The curves upon the figures are for the

condition covered by the other questions,

and by their ordinate distances (i. e., height

above the base-line) show the relation be-

tween them and the grading. To explain

more fully, upon each figure the heavy

entire curve is for the first part of the

question, tall, heavy, perfect, bright, etc.,

according as 'it is on the figure for height,

weight, health, native ability, etc.; the

dotted curve for the ' above medium ' points

of the question ; the broken curve for the

' below medium '
; and the light, entire curve

for the remainder—the short, light, poor,

dull, etc. Ordinate distances show per-

centages of children of each condition of

heredity and environment in any of the di-

visions of the class with reference to the

grading.
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To interpret Fig. 1, which is for condi-

tion of height in terms of this description,

by following the heavy curve—that for

children designated ' tall '—we find that 8

per cent, (in every case omitting fractions

of percentages) of such children were in the

1st quarter of the class in their grading

(left-hjand column), 23 per cent, in the 2d

quarter (3d column), 28 per cent, in the

3d quarter (3d column), and 32 per cent,

in the quarter at the foot of the class as far

as scholarship goes (last column). By fol-

lowing in the same way the dotted, the

broken and the light entire curve we can

see the relation between the children ad-

judged to be above medium, below medium
and short of stature. To generalize from

the figure as a whole, its indications are

that the short children, as a class, were the

ones for whom promotion was most prob-

able, while the tall children seem to stand

lower in their school work according to

1st 2d 4fch

30% .:±.:::|::.i|—
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corpore sano. The seeming influence of good

health apon good standing is certainly very-

marked, and the symmetry of the two

curves for good and poor health is very

striking. The study of the two sexes sepa-

rately seems to throw some interesting side

lights. For the boys and girls in perfect

health about the same conditions are indi-

cated as for the two groups, but for poor

health it would seem that the direction is

given the curve mainly by the boys. The

percentages of girls of poor health in the

1st and 4th quarters of the class as to

scholarship were the same (26 per cent.),

while less than 1 per cent, of the boys in

poor health were at the head of the class to

40 per cent, of them at the foot. This

would seem to imply that even before the

adolescent stage of development the girls

have the power of forcing themselves to do

work even when vitality is low, which has

generally been attributed to them onlj^ at a

1st Sd 3d 4th
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with whicli they are to be compared.

When the teacher was answering them for

a given pupil she could hardlj' fail to have

in mind his class standing and be influenced

by it ; one can hardly tell how much influ-

ence this might have upon the results. We
should expect, however, on other grounds

to find the bright and industrious pupils in

the 1st quarter of the class as to grading,

and vice versa, and the curves show them

to be there. Based upon the teachers'

judgment, there seems to be little difference

in the influence for the two sexes. In each

case about half of the bright and indus-

trious pupils were at the head of the class,

while the other half were unequally dis-

tributed through the other three divisions,

with very few at the foot.

TEMPERAMENT.

Fig. 6 shows that the children whom the

teacher characterized as ' nervous ' pre-

40%

30%

20%

10%

Fig. 6. Temperament.

ponderated in the upper half of the class,

considered from the standpoint of work.

No directions were given as to classification

under this head, and we cannot say that all

had the same conception as to its meaning.

The term may be made to cover a multi-

tude of different manifestations, but it is

perhaps safe to conclude that for the most

it meant an excess of energy worked off

through motor channels other than those of

the legitimate business of the school. It

will be noticed that the greatest percent-

age of ' nervous ' children were in the 2d

quarter of the class, with the first showing

them next in abundance. This would seem

to implj'^ that an abundance of nervous en-

ergy is essential to good work but somewhat

detrimental to the best of work. It has

perhaps been noticed that in our treatment

of the whole problem we have been forced

to studj^ each condition as if the others

were not at the same time active. That

is, in isolating the matter of temperament

for the curves under discussion, we have

disregarded native ability, habit, health

and all the rest between which and tem-

perament there may exist a fixed relation.

In fact, it would be quite reasonable to sup-

pose that such a relation did exist between

some of them, and perhaps the most prob-

able would be that between temperament

and health. It was proved that children

of poor health were seldom found at the head

of the class. But children of poor health

are not infrequently excessively nervous.

Putting these two facts together, the failure

to find the greatest number of nervous

children in the 1st quarter of the class

seems quite reasonable. For the other ex-

treme of nervousness, which I have char-

acterized as ' stolid,' there is a gradual in-

crease in number from the head to the foot

of the class. With the girls there seemed

to be the greatest diflBculty in overcoming

the seeming impediment of stolidity, there

being but a fraction over 1 per cent, of

those so characterized in the 1st quarter

of the class. Perhaps they lacked to an ex-

treme the elements of pride, which is such

an instigation to work.

HOME CONDITIONS.

The directions for answering this ques-

tion stated that home conditions which
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were to be considered as good were those

which were considered as conducive to

study and regular attendance at school,

while bad home conditions were those that

made this improbable. The latter might

be due either to the general attitude of the

parents toward school work in general, or

the economic condition which left little time

for study or caused frequent absences.

The curves upon Fig. 7 are about what

might with reason be expected, showing but

a small chance for good scholarship under

the latter condition. The study of the two

sexes separately showed that the home in-

fluences had a wonderfully more tenacious

grip upon the girls than upon the boys ; less

than 1 per cent, of the former whose

home conditions were designated as poor,

could force themselves into the 1st quar-

ter of the class, while 20 per cent, of the

boys managed to pull themselves out of the

mire to that standing. Washing dishes

1st 2d Sd 4th

40%

30%

20%

10%

Fig. 7. Home Condition.

and doing other home duties may have had

something to do with the difficulties of the

girls—duties from which the boys fre-

quently escape—but I am inclined to think

that the difference is largely due to the

more dominating influence upon the girl of

the attitude of the home toward educational

matters. She can hardly escape from it.

She carries it to school with her, and if it

be poor it drags her down. With the boy

it is different. A game of ball or of marbles

before school puts him into another world,

and he does not reenter the depressing one

of home until he is forced to, and even then

he makes an early escape.

DEPORTMENT.

I do not consider the curves upon Fig. 8

of much value. They show a very marked

relation between good deportment and good

50%

40%

30%

20%

10%

Fig. 8. Deportment.

class standing, but it takes a very hard-

hearted teacher to give the best pupil in the

grade, or those who are pushing him closely

for honors, a mark for bad deportment, and

I know the good teachers of Colorado too

well to believe that they could easily do it.

His marks, by a kind of mental osmosis in-

termingle, and with all respect for the good

intentions of the teacher, I put this in more

as a study of them and an apostrophe to
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their good nature than as having any great

scientific value from the standpoint of our

problem.
Edwin G. Dexter.

Univeesity of Illinois.

MEMBERSHIP OF THE AMERICAN
ASSOCIATION.

The following have completed their mem-
bership in the American Association for the

Advancement of Science during the month
of July :

Frank Anderson, Mining Engineer, 255 East 2nd

St., Salt Lake City, Utah.

William S. Andrews, Electrical Engineer, care of

General Electric Co., Schenectady, N. Y.

Marshall H. Bailey, M.D., 47 Brattle St., Cam-
bridge, Mass.

Professor Solon I. Bailey, Associate Professor of As-

tronomy, Harvard College Observatory, Cambridge,

Mass.

Wm. C. Banks, Electrician, Gordon Battery Co.,

New York, N, Y.

Philip P. Barton, Superintendent Niagara Falls

Power Co., 127 BuSalo Ave., Niagara Falls, N. Y.

James P. Baxter, President Maine Historical So-

ciety, Portland, Me.

Josiah H. Benton, Jr., Lawyer, Ames Building,

Boston, Mass.

Clarence H. Blackall, Architect, 1 Somerset St.,

Boston, Mass.

Joseph E. Blackburn, State Dairy and Food Com-
missioner, Box 231, Columbus, O.

Miss Charlotte Bowditch, Pond St., Jamaica Plain,

Mass.

Edward C. Briggs, Professor of Dental Materia

Medica and Therapeutics, Harvard Medical School,

Boston, Mass.

Paul T. Brodie, Professor of Mathematics, Clem-

son College, S. C.

Rev. Earle A. Brooks, 161 Laidley St., Charleston,

W. Va.

Joseph S. Brown, 241 South 5th St., Reading, Pa.

Luther Burbauk, Horticulturist, Santa Rosa, Cal.

I. Tucker Burr, Jr., Banker, Readville, Mass.

Irviu Butterworth, Denver Gas and Electric Co.,

Denver, Colo.

Charles T. Carnahan, Mining Engineer, Ecxuitable

Building, Denver, Colo.

Dr. Franklin R. Carpenter, Mining Expert, 1420

Josephine St., Denver, Colo.

Ermine C. Case, Professor of Chemistry and Geol-

ogy, State Normal School, Milwaukee, Wis.

Ernest P. Clark, 229 W^ 18th St., New York, N. Y.

Solomon S. Cohen, M.D., 1525 Walnut St., Phila-

delphia, Pa.

Professor Theodore B. Comstock, Mining and
Metallurgical Engineer, 534 Stimson Building, Los
Angeles, Cal.

Robert A. Cooley, Zoologist and Entomologist,

Montana Agricultural College, Bozemau, Mont.

A. Eeekman Cox, Civil Engineer, Cherry Valley,

N. Y.

Hugh W. Crouse, M.D., Victoria, Texas.

Clayton E. Crafts, Lawyer, 5433 Washington
Boulevard, Chicago, 111.

John F. Crowell, Bureau of Statistics, Treasury

Department, Washington, D. C.

Dr. Charles W. Dabney, President of University of

Tennessee, Knoxville, Tenn.

Isaac N. Danforth, M.D., 70 State St., Chicago,

111.

Francis H. Davenport, M.D., 419 Boylston St.,

Boston, Mass.

Major George 'M. Derby, Corps of Engineers, U. S.

A., 3232 Prytania St., New Orleans, La.

Samuel G. Dixon, M.D., Bacteriologist, Academy
of Natural Sciences, 1900 Race St., Philadelphia, Pa.

Russell Duane, Lawyer, Box 193, Northeast Har-

bor, Me.

Henry B. Duncanson, Professor of Biology, State

Normal School, Peru, Nebr.

E. Dysterud, Electrical Engineer, Monterey, Mex-
ico.

Richard H. Edmonds, Editor of Manufacturers'

Record, Baltimore, Md.
Anton F. Filers, Mining Engineer and Metallur-

gist, 751 St. Marks Ave., Brooklyn, N. Y.

Frederic A, Emmerton, 9 Bratenahl Building,

Cleveland, Ohio.

John W. Finch, State Geologist, Victor, Colo.

Washington E. Fischel, M.D., 2647 Washington

Ave., St. Louis, Mo.

Walter C. Fish, General Electrical Co., Lynn,

Mass.

James S. Foote, M.D., Professor of Histology,

Creighton Medical College, Omaha, Nebr.

Professor Chas. K. Francis, Adjunct Professor of

Chemistry, Georgia School of Technology, Atlanta,

Ga.

Charles W. Frederick, Computer, United States

Naval Observatory, Washington, D. C.

Augustus H. Fretz, Doylestown, Pa.

Arthur L. Fuller, Brunuer, Texas.

Edward L. Fullmer, Professor of Natural Science,

Dakota University, Mitchell, S. D.

Robert B. Fulton, Chancellor, University of Mis-

sissippi, University, Miss.
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George E. Gaither, Ex-Attorney-General of Mary-

land, 1310 Continental Building, Baltimore, Md.

Miss Emily R. Gregory, Ph.D., Biological Labora-

tory, S. Harpswell, Maine.

General Eugene GrifSn, First Vice-president Gen-

eral Electrical Company, 44 Broad St., New York,

N. Y.

Lyman Hall, President of Georgia School of Tech-

nology, Atlanta, Ga.

Judson B. Ham, Teacher of Natural Science, State

Normal School, Johnson, Vt.

Dr. Henry J. Harnly, Professor of Biology, McPher-

son College, McPherson, Kan.

Dr. Chauncey G. Hellick, Architect and Engineer,

203 Washington St., Chicago, 111.

Eichard Herrmann, Secretary Institute of Sciences

and Arts, Dubuque, la.

Adolph Herthel, Banker, 1739 Waverly Place, St.

Louis, Mo.

John C. Higdon, Lawyer and Mechanical Engineer,

605 Union Trust Building, St. Louis, Mo.

Frederick J. Hillig, S. J., Professor of Sciences,

Canisius College, Buffalo, N. Y.

Miss Caroline J. Hitchcock, Teacher, High School.

Meriden, Conn.

Thomas E. Hodges, Professor of Physics, State

University, Morgantown, W. Va.

Christian B. Hoffman, Enterprise, Kan.

Herman L. Holbrow, Electrical Engineer, Morro

Villa, 17th Ave., Bath Beach, Brooklyn, N. Y.

Dr. Gilbert L. Houser, Professor of Animal Mor-

phology and Physiology, University of Iowa, Iowa

City, Iowa.

Michael W. Jacobs, Lawyer, Harrisburg, Pa.

Wm. J. Jenks, Electrical Engineer, 120 Broadway,

New York, N. Y.

Wm. A. Johnston, Manufacturer, Prince Bay,

Borough of Richmond, N. Y.

Jacob A. Kammerer, 87 Jameson Ave., Toronto,

Canada.

Edward T. Keim, Superintendent American Dis-

trict Telegraph Co., 1447 Lawrence St., Denver, Colo.

Dr. John F. Kelly, Consulting Electrical Engineer,

284 West Housatonic St., Pittsfield, Mass.

Dr. Norton A. Kent, Assistant in Spectroscopy,

Yerkes Observatory, Williams Bay, Wis.

S. L. G. Knox, Engineer of Draft Department,

General Electrical Co., Schenectady, N. Y.

Adolph Koenig, M.D., Editor Pennsylvania 3Iedkal

Journal, 122 Ninth St., Pittsburg, Pa.

Dr. Arthur Lachman, Professor of Chemistry and

Dean of College of Science and Engineering, Univer-

sity of Oregon, Eugene, Ore.

Philip A. Lange, Superintendent Westinghouse

Electrical and Manufacturing Co., Pittsburg, Pa.

Francis V. T. Lee, Electrical Engineer, 31 and 33

New Montgomery St., San Francisco, Cal.

Dr. Milton J. Lichty, Physician and Surgeon, East

Market St., Alliance, O.

John Littlefield Tilton, Professor in Simpson Col-

lege, Indianola, la.

James Lyman, Assistant Engineer, General Elec-

trical Co., 1047 Monadnock Building, Chicago, 111.

Henry McCalley, Chief Assistant State Geologist,

University, Ala.

C. A. H. McCauley, Colonel and Deputy Quarter-

master-General, United States Army, Manila, P. I.

Charles H. IMcMahan, Mining Engineer, Sombrerete

Mining Co., Sombrerete, Zacatecas, Mexico.

John L. Malm, Cyanide and Mining Expert, First

National Bank Building, Helena, Mont.

Miss Nellie M. Mason, Teacher of Science in Ab-

bot Academy, Andover, IMass.

Ellwood V. Matlack, Secretary and Manager, La-

clede Power Co., St. Louis, Mo.

Earle A. Merrill, 26 Courtland St., New York, N. Y.

Russell L. Morris, Professor of Civil and Mining

Engineering, West Virginia University, Morgantown,

W. Va.

Lycurgus E. Moyer, Civil Engineer, Montevideo,

Minn.

John Neilson, Larchmont, N. Y.

John C. Olmsted, Landscape Architect, 16 Warren

St., Brookline, Mass.

Robert Treat Paine, President Associated Charities

of Boston, 6 Joy St., Boston, Mass.

C. Wellman Parks, U. S. N., Civil Engineer,

Bureau of Navigation, Washington, D. C.

Fred S. Pearson, Consulting Engineer, Room 840,

Cable Building, 621 Broadway, New York, N. Y.

Niels F. Petersen, Teacher, Plainview, Nebr.

,

Sidney Peterson, Teacher of Chemistry and Botany,

Classical High School, Worcester, Mass.

Wm. J. Phelps, Manager the Phelps Co., Mfg.

Hylo Inc. Lamps, Detroit, Mich.

Sloan J. Pierce, Geology, 512 Hickox Building,

Cleveland, Ohio.

Alexander Pratt. Jr., 26 Bunnell St., Bridgeport,

Conn.

John E. Randall, Superintendent and Electrical

Engineer, Columbia Inc. Lamp Co., 4960 Lotus Ave.,

St. Louis, Mo.

Edwin W. Rice, Jr., General Electrical Co., Sche-

nectady, N. Y.

William Henrj'^ Richmond, Coal Mining, 3425

North Main Ave., Scranton, Pa,

Dr. Theodore E. Running, Professor of Mathe-

matics and Natural Sciences, St. Olaf College, North-

field, Minn.

Miss Eliza D. Sackett, Cranford, N.J.
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SCIENTIFIC BOOKS.

RECENT BOOKS ON PHYSICS,

Natural Philosophy for General Readers and

Young People. Translated from Ganot's
' Cours elementaire de physique,' by E. At-

kinson. Ninth edition, revised by A. W.
Reinhold. Longmans, Green & Co. 1900,

Pp. 752.

Elements of Physics. By C. Hanfoed Hen-
derson and John F. Woodhull, D. Apple-

ton & Co. 1900. Pp. 388,

A Brief Course in General Physics. By George
A. HoADLEY. American Book Company.

1900. Pp, 463:

One Thousand Problems in Physics. By William
H. Snyder and Irving O, Palmer. Ginn

& Co. 1900. Pp. 142. (\

A Manual of Laboratory Physics. By H. M. -^ ^

Tory and F, H. Pitcher. John Wiley &
Sous. 1901. Pp. 288. (V

Advanced Exercises in Practical Physics. By X
Arthur Schuster and Charles H. Lees.

England, Cambridge University Press ; Xew
York, The Macmillan Company. 1901. Pp.

368.

It was in 1863 that Dr. Atkinson first put

before English readers his excellent translation

of Ganot's 'Elements de Physique,' a book

which quickly won favor by its good arrange-

ment and lucidity. In the first edition he

graciously apologized for the use of the metric

system. It has passed through fifteen or more

editions since its introduction. A demand soon

arose for the more elementary course by the

same French author, as a text-book for the

middle and upper classes of schools preparatory

to college. The popularity of this is mani-

fested by the appearance now of its ninth edi-

tion, a considerable part of which had been

prepared for the press before the death of Dr.

Atkinson. The present volume has all the ex-

cellences of its predecessors, the illustrations

being abvxndant, and some of them possibly a

trifle too expensive. Colored lithographs of

metallic spectra and of Geissler tube discharges

were formerly fashionable, but in a general

treatise to-day they seem almost out of date.

For the general reader it would be hard to find

a more pleasant and satisfactory book than this

volume. For American school purposes, how-

ever, it is too diffuse ; and it seems adapted

only for recitational purposes where oral an-

swers are given to questions relating to descrip-

tive details and general principles. Physics is

nothing if not a quantitative science. This

idea is best instilled into the elementary stu-

dent, even though his mathematical attainments

be not sufficient to warrant the use of complex

problems.

The present volume illustrates the difficulty

of maintaining a text-book up to date by slight

modifications and additions applied in succes-

sion to a long series of new editions. As years

pass on, the necessity for omissions becomes as



258 SCIENCE. [N. S. Vol. XIV. No. 346.

important as for additions. On page 207 a para-

graph about the audiphone sta^tes that '

' not

merely deaf people, but even those who are

deaf and dumb, can hear musical sounds and

even speech.'''' The amiable admission implied

in what the present writer italicizes is evidently

due to the acceptance of a Chicago advertise-

ment. On page 370, in discussing the mechan-

ical equivalent of heat, the name of Eowland has

been forgotten by the reviser. A few wood

cuts might have been omitted, such as that (page

27) in which the source of the wind that pro-

pels a sail-boat is a cherub face nestled among

the clouds, its cheeks distended to the bursting

point.

The ' Twentieth Century Text-book,' by Hen-

derson and Woodhull, is decidedly more mod-

ern, and is comparable with Ganot in the

abundance and attractiveness of the illustra-

tions. An appeal is made to the student's

human sympathies by the introduction of por-

traits, with short life sketches, of men whose

researches have enlarged the domain of phys-

ics, such as Newton, Franklin, Tyndall, Fara-

day and Lord Kelvin. To this list is added

Mozart, naturally in the chapter on music. A
comparison of this chapter with those on heat

and electricity indicates plainly, without refer-

ence to the title page, that the book has been

prepared by two men of quite different tastes

and aptitudes. The introductory chapters and

those on sound and music indicate a writer

whose fondness for metaphysics and sesthetics

is quite equal to his appreciation of physics.

A prosaic student, after studying through the

first chapter, is stimulated by such problems as

these :

1. " Select five events and analyze them into

their matter and motion content."

2. " If a monkey sit on the top of a pole, and

always face a man who walks around the pole,

with his face always turned toward the monkey,

can the man be said to walk around the mon-
key?"
The mathematical solution of the second

problem is easy. Teachers may differ about

the metaphysical solution. In the chapter on

music are introduced themes from Beethoven,

Schumann and Palestrina, in musical notation,

as illustrations of melody, harmony, and coun-

terpoint, respectively. The authors in their

preface give the opinion that " laboratory exer-

cises, questions and problems given in a text-

book are manifestly inadequate and unsatisfac-

tory." This expresses quite a reaction from

the popular tendency manifested some years

ago, especially in the text-books by Gage and

Avery. Many will sympathize with them in

thinking that the laboratory guide book and

the class text-book should be kept separate.

Printed questions are often less valuable than

those formulated for the occasion by an experi-

enced teacher. It is not so obvious, however,

that problems should be excluded
;
indeed there

are probably few teachers of physics who would

agree, with the present authors on this point.

In fact the first part of the book includes sev-

eral dozen problems and experiments, a few of

which are not very well selected. The general

style, selection of material and mode of treat-

ment are, however, good, and the book will

probably be popular, particularly on account of

the emphasis given to the relations of physics

on all sides to human life and the interests of

educated people.

The leading idea inHoadley's text-book is to

insure the coordination of reliability in the

text, class demonstrations of stated laws, prac-

tical questions and problems on the application

of these laws, and personal experimentation in

the laboratory. The volume is a combination of

text-book and laboratory manual intended to

cover the work of a scholastic year in the high

school. If it be admitted that two small sepa-

rate volumes should be so combined—and every

teacher has a perfect right to judge for himself

about this—the work done by the author is ex-

ceedingly good. Considerable labor, it is true,

will be required of the teacher who uses this

book for the first time, and therefore has to se-

cure the construction of the special apparatus

for which the laboratory exercises are adjusted.

But these exercises are well selected and well

described. The practical questions and prob-

lems are numerous, and every page indicates

that the author is methodical, careful and well

informed regarding the needs and limitations

of the class of students for whom he writes.

He does not shun algebraic formulas or ' dodge '

any real difficulties. Some formulas are given,
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without deduction, as statements of physical

laws. For elementary students this is often

necessary, and the mathematical formulation is

quite as desirable as verbal expression. State-

ments of fact are so generally accurate that

the author can afFoi:d to be reminded of an error

on page 188, where he has defined 'discord'

more sharply than the facts warrant, by failure

to recognize Mayer's law, which expresses the

duration of the residual auditory sensation as a

function of vibration frequency, the equation

being expressible in a curve which Professor

Mayer published in 1894 {Am. Jour. Sci., Jan.,

1894). In the chapter on electricity a very clear

elementary discussion is given of such recent

developments as the "VVehnelt interrupter, self-

regulating vacuum tubes, and wireless teleg-

raphy. The book is abundantly worthy of

commendation.

Snyder and Palmer's little volume on ' Prob-

lems in Physics ' is a good collection intended

for use in secondary schools, every problem

having borne already the test of class use. For

the convenience of overworked teachers it seems

very desirable that a collection of answers

should be published. Any competent teacher

can work out all these problems for himself

;

but in the majority of cases it is only necessary

that the pupil should work out such as have

been assigned him. The teacher may assume

the labor of verification wherever this may seem

desirable, but he should not be subjected to un-

necessary burdens.

Tory and Pitcher's 'Manual of Laboratory

Physics ' constitutes the course of elementary

physics given in the laboratory of McGill Uni-

versity, Montreal. For each experiment there

is a list of references, a list of apparatus, a short

statement of the theory involved, practical di-

rections, and a tabulated example. The ar-

rangement is excellent, and the deductions of

formulae under the head of * Theory of Ex-

periment ' constitute a good review of princi-

ples which the student is supposed to have mas-

tered before entering the laboratory. Like all

manuals of this kind, the book is a collection

of the separate manuscripts prepared by the

authors, while they were associated together as

demonstrators in the physical laboratory of Mc-

Gill University.

The manual by Schuster and Lees covers

much the same ground as that of Tory and
Pitcher, but the instructions given are more
discursive and the book is not so well method-
ized. For somewhat advanced students, who
are not so dependent as the beginner is apt to

be on the oral guidance of an instructor, the

book will be found very valuable. The authors

have not aimed at completeness, ' being con-

vinced that a student learns more by carefully

working through a few selected and typical ex-

ercises, than by hurrying through a large num-
ber, which are often but slight modifications of

each other.' They attach great importance to

neat and accurate work, recorded in good form.

The introductory chapter includes a satisfac-

tory discussion of errors of observation.

The acceptability of a new book depends

jointly on the author and the publisher. On
opening it the reader expects to be able to con-

sult any page without doing roughly by hand
what the publisher ought to have done neatly

by machinery. The manual just noticed is

mechanically unsatisfactory, because the jDub-

lishers have been guilty of the unreasonable

slovenliness of issuing it with edges untrimmed.

This fault is bad enough in the case of a maga-

zine, where the insufficient excuse is to make
allowance for future binding ; but in the case

of a book already bound it is inexcusable.

American publishers have for the most part

risen superior to such a senseless fad ; but in

England it seems still to hold sway. The pres-

ent volume of 368 pages is most readily com-

mended to any one who is willing to cut its

leaves, to submit to the inconvenience of frayed

edges, and to endure the untidiness of such

edges after the book has been in use for some

time in the laboratory.

W. LeConte Stevens.

Lehrbueh der vergleichenden Anatomie der ivir-

hellosen Thiere. Von Arnold Lang. Zweite

umgearbeitete Auflage. Zweite Lieferung.

Protozoa, vollstiindig neu bearbeitet von

Arnold Lang. Jena, G. Fischer, 1901.

Mk. 10.

That this account of the Protozoa in the sec-

ond edition of Lang's well-known 'Lehrbueh'

is practically a new work is at once evident on
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comparing the number of pages it contains

with the number devoted to the Protozoa in

the first edition of the same work. In the first

edition 22 pages with 21 figures were given to

this group ; here we have 311 pages with 259

figures. The account of the Protozoa has thus

been expanded until it occupies more space than

was devoted in the first edition to the Protozoa,

Porifera, Cnidaria, Plathelminthes and Vermes

all together.

This increase in size gives opportunity for a

most valuable resume of the recent investiga-

tions among unicellular animals. Research

has been exceedingly active among the Protozoa

in the last decade, and a connected, well-di-

gested summing up of the results of this and

previous work, such as we have here, is most

welcome. In the first edition of the ' Lehrbuch

'

all direct reference by name to the various

investigators to whom the work was due was

excluded from the text. In this edition Pro-

fessor Lang wisely gives up this practice, so

that the book serves likewise as a valuable

introduction to the recent literature and his-

tory of the subject.

In plan of treatment there is much similarity

to that of the first edition, though with some

modifications. Most important of these is per-

haps the preliminary monographic treatment

(after the systematic outline) of three typical

protozoa—a simple rhizopod, Amceba (pp. 35-

47) ; a complicated radiolarian, Coelospathis

ancoraia (pp. 47-55), and a ciliate infusorian,*;;!
*

'

Paramecium caudatum (pp. 55-79). Besides an Morphology of

extended account of the structure, much atten-

tion is devoted here to the recent physiological

work on these organisms, especially to their

movements and reactions. The criticism may
be made that the relation of the movements

Eeproduction, etc. The treatment is usually

satisfactory, and is comparatively full. Thus,

in the first edition the Organs of Nutrition are

disposed of in a paragraph, while here twenty-

five pages are devoted to the subject. Espe-

cially full and valuable is the account of the re-

productive processes, which occupies nearly

half of the text. Here the recent work of

Schaudinn and others on the most varied

members of the group is reviewed. The promi-

nence of the Sporozoa is throughout noticeable,

as compared with any previous general account

of the Protozoa. Mention may be made of the

especially full accounts of the reproduction and

alternation of generations in Tricliosphserium

(Schaudinn), Coccidium (Schaudinn), the ma-

laria parasite (pp. 229-239), and the Volvocidse.

The text is clearly written, in an attractive

style, and is well illustrated. Exception may
perhaps be ta;ken to the large figure of Para-

mecium on page 56, which shows an unnatural

shape, deformed by pressure, and is so coarsely

drawn as to be misleading.

The book forms an essentially independent

work on the Protozoa, and is furnished with

extensive literature lists, a table of contents, a

table indicating references in the text to organ-

isms usually studied in laboratory courses, an

alphabetical list of figures and a full index.

It will be found valuable to every one interested

in this fundamental group of animals.

kj > H. S. Jennings.

Spermatophytes. By John M.
Coulter, Ph.D., Head of the Department of

Botany in the University of Chicago, and

Charles J. Chamberlain, Ph.D., Instruc-

tor in Botany in the University of Chicago.

New York, D. Appleton and Company.

1901. Octavo. Pp. X + 188.and method of reaction in the infusoria to theU^^/- ,

form and structure of the organisms is not ^ Methods in Plant Histology. By Charles J. )

brought out, although this appears to be the
'^" "' "" ^'' ^ ^"~''

central point in the recent work on this subject.

In the remainder of the work the plan is

followed of treating special topics throughout

the entire group of Protozoa. Thus, we have
chapters on the Protoplasm, the Pellicle, the

Nucleus, the Centrosome, Protective Organs,

Organs of Movement, Organs of Nutrition, Res-

piratory and Excretory Organs, Sense Organs,

Chamberlain, Ph.D., Instructor in the Uni-

versity of Chicago. Chicago, The University

of Chicago Press. 1901. Octavo. Pp. viii

+ 160.

It speaks well for the intellectual activity of

the corps of botanists in an American uni-

versity that these two books, whose prepara-

tion must have involved a great deal of labor,

have appeared within the past three or four
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months. This is all the m*re notable when
we observe that Dr. Chamberlain's name ap-

pears on both title pages.

In the ' Morphology of Spermatophytes ' we
have V&xX I. of what is evidently to be a work

of considerably larger proportions, the present

volume being fragmentary, dealing with the

Gymnosperms only, and closing somewhat

abruptly, even wanting an index. The pref-

ace was evidently written for the complete

work, and this fact suggests the intention of

the authors to bring out Part II. at no distant

day. The part before us takes up stem, leaf,

root, microsporangium, megasporangium, fe-

male gametophyt*, male gametophyte, fertili-

zation, and the embryo, for Cycadales, Gink-

goales, Coniferales, and Gnetales, devotes a

few pages to fossil Gymnosperms (Cordaitales,

Bennettitales, Cycadales, Ginkgoales, and Co-

niferales), and a few more to the phylogeny,

and geographic distribution of the various

orders mentioned above. The volume closes

with a most useful bibliography of one hun-

dred and ten titles. More than one hundred

excellent illustrations (largely original, and

often from photographs) add materially to the

usefulness of the work.

This book must prove very helpful to the

student who is working along morphological

lines, and will tend to bring him back to

strictly scientific work, in case he has been

wandering through the fogs of so-called ' ele-

mentary ecology,' A valuable feature of the

book is the citation and discussion of the dif-

ferent views held by botanists as to the mor-

phology of particular structures. While the

conclusions reached are not always those which

we can approve, the treatment is such that the

student is led to look on all sides of every prob-

lem before a decision is reached. We can not

accept the authors' views as to the morphology

of the structure supporting the ovules of Gink-

go (which we hold to be foliar instead of axial),

nor that of the ' ovuliferous scale ' of the

Abietinse (which we interpret as an enlarge-

ment and extension of ovular tissue ; i. e., it is

ovular instead of axial or foliar in nature).

Dr. Chamberlain's book must prove useful in

histological work in botanical laboratories in

high schools and colleges. The plan of the

work includes two parts, in the first of which

are ten short chapters on apparatus, reagents,

the making of mounts, killing and fixing

agents, staining and the celloidin and glycerine

methods. The author's success as an investi-

gator and teacher is a guarantee of the value

of the suggestions made in these chapters.

The second part is mainly a series of selected

examples of algee, fungi, bryophytes, pterido-

phytes, and spermatophytes, in which the pre-

ceding suggestions ai'e applied. This portion

of the book is an admirable introduction to the

vegetable kingdom, and must commend the

volume to teachers and students. The book

closes with a handy chapter of formulae of re-

agents, and a good index.

These works are creditable to the university

from which they appear, and deserve to be

widely used.

Charles E. Bessey.

SCIENTIFIC JOURNALS AND ARTICLES.

No. LIII. of the Journal of American Folk-

Lore begins with a paper by Dr. J, W. Fewkes,

in which he explains and interprets the Katcina

worship of the Hopi or Moki of Arizona.

The word is used to denote a masked person-

age, who, in a ceremonial dance, represents a

divine being. Dr. Fewkes shows that these

beings are spirits of clan ancestors, who are

supposed to return from their dwelling in the

underworld. Thus in mortuary prayers, the

dying are addressed as about to become Kat-

cinas, and are implored to send rain. Of the

Katcinas, some are eponyms of Hopi clans;

others are imported from abroad, or are imagi-

nary creations. Chief of these spirits are the

Sun Father and Earth Mother, parents of all

clans. With sun worship also are connected

some of the festivals ; in the two great feasts

of the Katcina clan are dramatized the arrival

and departure of the Katcinas, who are sup-

posed to leave the pueblo in July and return in

February. They are said to go to the San

Francisco mountains ;
but the underlying idea

is that they enter the underworld through the

gate of the Sun-house, the situation of which is

indicated by a notch in these mountains, being

the place of sunset at the time of the winter

solstice. In the dramatic action held in the
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sacred room or kiva, the Sun is personated by

a man disguised as an eagle, whose performances

symbolize the fertilization of the earth. In his •

most curious and interesting article, Dr. Fewkes

makes it clear that the original significance of

the ceremonies has long been forgotten by the

Hopi. The editor, in treating of Kootenay

medicine-men, makes clear the manner in which

Christian ideas have intertwined themselves

with Indian beliefs ; he is of opinion that the

Nootka god Katse, whose name is kept secret,

save that the dying chief communicates it to his

grandchild, with instructions as to the manner

of praying to this being, is none other than

Jesus Christ. Miss A. C. Fletcher informs us

that admonitions urging industry formed apart

of Indian traditional teaching. Professor Rod-

ney H. True discusses the relation of folk ma-

teria medica to modern knowledge. The
' Record of American Folk-Lore ' is as full and

instructive as usual. Altogether the new edi-

tor, Dr. A. F. Chamberlain, may congratulate

himself on the presentation of a valuable num-

ber.

The American Naturalist for July opens with

the second instalment of William M. Wheeler's

paper on ' The Compound and Mixed Nests of

American Ants,' this part being devoted to the

known cases of social symbiosis among Ameri-

can species. Professor .Wheeler gives Was-

mann's table of the varied conditions under

which symbiosis may occur, and then presents

a scheme showing a more exact and natural

grouping of the cases, to each of which an

appropriate name is given. Under each of

these headings the various species are treated

in considerable detail ; the article is of consider-

able length and much interest. R. W. Shufeldt

presents a paper ' On the Osteology and System-

atic Position of the Alcse,' considering that the

auks constitute a suborder standing between

the gulls and petrels. A. W. Peters describes

' Some Methods for Use in the Study of the

Infusoria ' and ' Outram Bangs ' gives some
' Notes on a Small Collection of Mammals from

the Liu Kiu Islands ' including the description

of a new bat, Hipposideros turpis. C. W. Prentis

describes in detail an interesting ' Case of In-

complete Duplication of Parts and Apparent

Regulation in Nereis virens Sars.' The four-

teenth instalment of the ' Synopsis of North

American Invertebrates ' contains the Hydro-

medusse, Part III., by Charles W. Hargitt.

Like the others of this valuable series, this

comprises full keys to the families and genera,

but it also has descriptions of the species.

This number of the Naturalist contains the

' Quarterly Record of Gifts, Appointments, Re-

tirements and Deaths.' The total amount of

gifts reaches well into the millions, largely

through the sums given by Andrew Carnegie

to found libraries.

The Popular Science Monthly for August has as

its frontispiece a portrait of Dr. Ira Remsen, the

recently elected President of Johns Hopkins

University. The first article, by J. J. Thomson,

is 'On Bodies Smaller than Atoms.' Brother

Potamian gives a sketch of ' Gilbert of Colches-

ter,' the author of ' De Magnete,' showing his

numerous discoveries in magnetism, and we
have Part II. of ' The Peopling of the Philip-

pines,' by Rud. Virchow. R. M. Wenley dis-

cusses 'Science and Philosophy,' noting the

estrangement that seems to exist between the

two and calling for harmony between them.

The ninth i)art of 'A Study of British Genius,'

by Havelock Ellis, is devoted to personal char-

acteristics, and William James treats of ' Fred-

eric Myers's Service to Psychology.' ' The Pose

of the Body as Related to the Type of the Cra-

nium and the Direction of the Visual Plane ' is

the subject of a paper by George T. Stevens,

the writer considering that many benefits and

ills depend upon the direction of the visual axis,

and that when these are so directed as to be

injurious they can be rectified. The final arti-

cle on 'The Great Mortality,' by Edward P.

Cheyney, is a description of the ' Black Death,'

now known as the bubonic i)lague, which dev-

astated Europe in the fourteenth centui-y.

Bird Lore for July-August, opens with ' First

Impressionsof Hawaiian Birds,' by H. W. Hen-

shaw, an article which rather impresses the

reader with the comparative scarcity of bird

life and the difficulties in observing it. Frank

M. Chapman contributes ' A Nighthawk Inci-

dent,' with some excellent illustrations, after

photographs of the bird, and Verdi Burtch de-
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scribes ' The Birds of a Marsh ' near Keuka
Lake, N. Y. The fifth series of 'Birds and
Seasons ' is devoted to the birds to be seen and
studied in August and September, as noted by-

contributors from Boston to Stockton, Cal.,

with suggestions for the season's study and
reading.

The first number of The Museums' Journal of

Great Britain is issued promptly, and naturally

commences with a statement of the objects of

the Museums' Association and its journal. The
address of the President, Sir William Turner,

delivered at the Edinburgh meeting of the As-

sociation follows, and this is devoted to the his-

tory of ' The Public Museums of Edinburgh.' A
sample is submitted of ' A Museum Label,' de-

scriptive of British pottery and as criticism is

invited it may be said that it will strike some

as rather long, although it is undeniably replete

with information. ' Museum Notes,' ' At Home
and Abroad, ' complete the number.

In the issue of Science for April 26, 1901,

there was given a somewhat detailed account

of a proposed journal for the statistical study

of biological problems, suggested by Professor

Karl Pearson and Professor E. F. R. Weldou.

We are glad to learn that the first number of

the journal, which is called Biometrika, will be

published in October. Professor C. B. Daven-

port, of the University of Chicago, is one of

the editors, the others being Professors Pearson

and Weldon. The journal will be published by

the Cambridge University Press and will ap-

pear about four times a year. The following

papers are ready or in preparation :

' Biometry '
: FnANCis Galton.

' On the Terminology and Notation of Bio-

metric Investigations.'

' Variationsstatistische Probleme und Mate-

rialien ' : Professor Dr. F. Ludwig.
' Criminal Anthropometry and the Identifica-

tion of Criminals ' : Dr. W. R. Macdonell.
' Critical Bibliography of Statistical Memoirs.

I. Heredity' : Pi-ofessor W. F. E. Weldon.
' Anthropometric Data from Australia '

: W.
POWYS.

' Variations in Synapta inhserens '
: Professor

C. L. Edwards.

' Homotyposis in the Egg of the House-Spar-

row '
: Dr. A. Lee and Professor K. Pearson.

' The Cuckoo's Egg ' : Oswald Latter.
' Variation in Aurelia '

: E. T. Browne.
' Inheritance of the Duration of Life and the

Intensity of Natural Selection in Man '
: Miss

M. Beeton and Professor Iv. Pearson.
' Artificial Selection, being a Comparison of

the Distributions of Conscripts and Recruits in

various Italian Provinces ' : Professor W. F. R.

Weldon.
' Results of Cooperative Investigation on the

Laws of Inheritance in Plants. I. The Shirley

Poppy.'
' Variation and Correlation of the parts of

the Human Skull. A Quantitative Study of

the Naqada Crania '
: Miss C. D. Fawcett.

' Extended and Improved Tables of Proba-

bility Integrals ' : W. F. Sheppard.
' Variation in the Form of the Helix of the

Shell in Cluusilia laminata (Montagu) ' : Pro-

fessor W. F. R. Weldon.
' Mathematical Contributions to the Theorj^

of Evolution. XL The Influence of Natural

Selection on the Variability and Correlation ijf.

Characters ' : Professor K. Pearson.
' On a Physico-statistical Theory of Heredity'

:

G. U. Yule.
' A Statistical Study of the Wild Bee '

: Pro-

fessor F. Y. Edgeworth.

An Index to the Experiment Station Record,

covering the first twelve volumes, and contain-

ing more than one hundred thousand entries,

has been prepared and will probably be pub-

lished in the autumn.

The Senate of the University of London

has decided to publish periodically an ofiicial

organ, to be called The London University Ga-

zette, which will contain class lists, new regula-

tions, dates of examinations, etc. The paper

will appear about twenty times in the first year,

beginning in October.

DISCUSSION AND CORRESPONDENCE.

the visual perception of space.

The fact to which Professor Thorndike called

attention in the last number of Science must

appear extraordinary to those who have not
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considered the senses from the point of view of

psychology. The ordinary man tends to regard

our perceptions as copies or models of an out-

side world. The sense organs intervene, of

course, and knowing that in vision the rays of

light form an image on the retina, one is likely

to think of the mind as viewing this picture

from behind. As Professor Thorndike re-

marks, if one walks toward a chair, the appar-

ent size of the object does not alter—at least

not greatly or obviously—although the image

on the retina becomes smaller. As I lecture

to my class, the retinal images of the heads of

the students on the back seats may be only

one-tenth the size of those in front, yet they

look only slightly smaller. But this is by no

means the only disparity between the image on

the retina and my perception. To begin with,

the image is upside down and there are two

images. Then the corners of my desk look

like right angles, although they ' are by no

means such in the pictures, I know by experi-

ment that I can at one time have a distinct

image of only one of the nearer heads, yet in

my perception all the heads are distinct. A
photograph in which very near and compara-

tively distant objects are included will in its

distortion of perspective and blurring give

some idea of what the image on the retina is

like and how different it is from the perception.

Some of these facts were known to Berkeley,

who in his ' New Theory of Vision,' first pub-

lished in 1709, argues that visible objects are a

system of arbitrary signs. In regard to ap-

parent magnitude he writes :

When we look at an object, the tangible figure and

extension thereof are principally attended to ; whilst

there is small heed taken of the visible figure and

magnitude, which, though more immediately per-

ceived, do less sensibly affect us, and are not fitted to

produce any alteration in our bodies.

60. That the matter of fact is true will be evident

to any one who considers that a man placed at ten

foot distance is thought as great as if he were placed

at a distance only of five foot
;
which is true, not

with relation to the visible, but tangible greatness of

the object : the visible magnitude being far greater at

one station than it is at the other.

Professor James, as always, discusses the

matter admirably. He says (' Principles of

Psychology,' 11. , 179):

"When the object by moving changes its relations to

the eye the sensation excited by its image even on

the same retinal region becomes so fluctuating that we
end by ascribing no absolute import whatever to the

retinal space-feeling which at any moment we may
receive. So complete does this overlooking of retinal

magnitude become that it is next to impossible to

compare the visual magnitudes of objects at different

distances without making the experiment of super-

position. * * * As I look along the dining-table I

overlook the fact that the farther plates and glasses

feel so much smaller than my own, for I know that

they are all equal in size ; and the feeling of them,

which is a present sensation, is eclipsed in the glare

of the knowledge, which is a merely imagined one.

Professor Newcomb recently called my at-

tention to the paradox that while we are

Fig. 1. The man and boy are of the same size.

said to judge the distance of objects of

known size by the angles they subtend, our
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perception of distance is more accurate than

our perception of the visual angle. Owing to

the fact that we must commonly ignore

the visual angle in order to get useful per-

ceptions, our interest in it is small and our

knowledge vague. The moon, for example,

always subtending the same angle, looks much
larger at the horizon than at the zenith. If

the reader is asked whether the little finger if

held before the moon will cover it, he will

probably say 'No,' or else hesitate to answer.

As a matter of fact, the little finger covers the

moon, and when it is removed we have a fur-

ther illustration of the subject in the fact that

the moon appears decidedly reduced in size,

owing doubtless to a vague comparison with the

finger.

Fig. 2. The upper and lower areas are of the same

size and shape.

I have made a few experiments on the accu-

racy with which the retinal area or visual angle

can be judged under different conditions, and
on the relation between the geometrical magni-

tude and the perception,

and hope to continue

them, though it is diffi-

cult to obtain quantita-

tive results. The phe-

nomena can be studied

to advantage with the

aid of mirrors, and it ap-

pears that data of inter-

est can be secured by a

consideration of photographs and of paintings

and drawings. This I may illustrate by repro-

ducing a figure from Professor Miinsterburg's

' Pseudoptics,' in which the figures of the man
and boy are of the same objective size.

While our ability to compare the retinal

magnitude of objects at diflfereut distances and
in different directions is very defective, the

perception of visual magnitude when objects

are side by side is perhaps the most accurate

of all the senses, a difference of one-hundredth

being noticeable. Yet even in this case the

retinal area yields readily to suggestion as

is shown by the accompanying figure, in which
the two areas are of exactly the same size.

In a recent paper, "^ I have described what
seems to me one of the most striking disparities

between our perceptions and the j)hysical world

—no less than the perception of order in time

as extension in space. If, for example, first a

green and then a red surface pass rapidljj^ be-

hind a narrow slit, one does not see green fol-

lowed by red, but simultaneously a surface

with green below, white in the middle and red

fading into black above. Physiologically we
have a retinal process, consisting of a certain

commotion caused by green light, lasting say

1/20 sec, then a mingling of this process with

that excited by red, then that excited by red

gradually subsiding. But this time series is

perceived as a spatial continuum, and the field

is, perhaps, three times as large as the window
through which it is seen. If three squares, as

shown on the left of the figure, are seen as

they pass the window WW'., they do not ap-

pear one after the other, but are seen simulta-

neously as indicated to the right.

This conversion of a time into a space order

is also what always happens in ordinary vision.

If the eye moves so that the line of sight moves

Fig. 3. The squares at the left appear as shown at

the right when seen as they pass the window ( WW)
of the size indicated,

* 'On the Eelation of Time and Space in Vision,'

The Psychological Review, 7 : 325-343, 1900.
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over a row of fifty books, each retinal element is

excited in succession by each book, but we do

not see one book taking the place of the other,

but all the books side by side. Further, when

the eye sweeps over fifty books in 1/10 sec,

each book is seen, or appears to be seen, with

perfect distinctness, though if the books moved

at the same rate over the eye they would com-

pletely fuse together. Our perceptions in no

wise correspond to the physiological processes

in the eye, but are what they should be for

our safety and convenience.

J. McKeen Cattell.

Columbia University.

CIRCULAR OF INFORMATION IN REGARD TO
THE CAUSATION AND PREVENTION

OF 3IALARIAL FEVER.

Recent investigations have shown that ma-

larial fever belongs to that class of diseases

which require for their transmission the active

intervention of a definite kind of mosquito,

i. e.. Anopheles. This genus is not the com-

mon one of this region, but is nevertheless

present in many localities.

The organism causing malarial fever {Plas-

modium malarise) is probably a true parasite,

and, so far as we know at present, finds the

conditions necessary for its existence only in

the living human body and in this genus of

mosquito, the latter becoming infected by suck-

ing the blood from an infected human being.

The malarial organism having thus entered the

stomach of the mosquito, passes through cer-

tain changes in the bodj'^ of the infected insect,

and at the end of about ten days reaches the

poison gland. After this time, if the mosquito

bites another human being, the malarial organ-

ism is introduced into the circulation of the

latter and malarial fever follows.

So far as we know certain localities are ' ma-

larious ' only because they furnish fayorable

conditions for breeding this mosquito. Mala-

rial fever would not occur in any malarious dis-

trict, unless some infected human being were

in it, or came into it and infected the mosqui-

toes, which in turn infected other human beings.

Recent observations in the intensely malarial

districts in Italy and Africa have shown that

even newcomers in these regions who pur-

posely expose themselves by living in the most

highly malarious area, for example the Roman
Campagna, do not develop malarial fever, if

they are carefully protected from the bites of

mosquitoes ; and further, it has been shown

that this disease may be produced with cer-

tainty in any locality if a mosquito of the

genus Anopheles is allowed to bite a person suf-

fering from malarial fever and then, after a

sufficient time, is allowed to bite a healthy per-

son.

Certain simple precautions suffice to protect

persons living in malarial districts from infec-

tion :

First.—Proper screening of the house to pre-

vent the entrance of the mosquitoes (after care-

ful search for and destruction of all those already

present in the house), and screening of the bed

at night. The chief danger of infection is at

night, inasmuch as the Anopheles bite mostly at

this time.

Second.—The confinement and continuous

screening of persons in malarial districts who
are suffering from malarial fever, so that mos-

quitoes may not bite them and thus become

infected.

Third.—The administration of quinine in full

doses to malarial patients to destroy the malarial

organisms in the blood, and persistence in the

use of the remedy even for a few weeks after

apparent recovery.

Fourth.—The removal of the breeding places

of the mosquitoes through drainage, filling up

of holes and surface pools, and emptying of tubs,

pails, etc., which contain stagnant water.

These mosquitoes particularly breed in surface

rain pools and surface stagnant water, where

there are no fish ; also exceptionally in pails,

tubs, barrels and tanks of standing water,

though they seem mostly to prefer natural ac-

cumulations.

Fifth.—In pools which cannot be drained or

filled, the destruction of the mosquito larvse by

the use of petroleum thrown upon the surface,

by fhe introduction of minnows and other

small fish which eat the larvse, or by both

methods.

These measures, if properly carried out, will

suffice greatly to restrict and largely to prevent

the occurrence of new malarial infections.
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. It is the desire of the Department of Health

to obtain information as to the location of the

cases of malarial fever, so that the people may-

be instructed as to the danger of infection and

the methods of avoiding it.

It must be remembered that when a person is

once infected, the organism may remain in the

body for many years, producing from time to

time relapses of the fever. A case of malarial

infection in a house, whether the person is ac-

tively ill or the infection is latent, in a locality

where the Anopheles mosquitoes are present, is

a constant source of danger, not only to the

inmates of the house, but to the immediate

neighborhood, if proper precautions are not

taken.

Malarial fever is quite prevalent in certain

boroughs of New York City. It is likely to ex-

tend to the boroughs of Manhattan and Brook-

lyn in view of the extensive excavations and

consequent formation of rain-pools in various

parts of these boroughs, if means are not em-

ployed for its prevention.

The Board of Health desires the cooperation

of all physicians in its efforts to disseminate

information in regard to the causation and pre-

vention of malarial fever, and in its efforts to

restrict the prevalence of this disease in New
York City.

Hebmann M. Biggs.

THE BRITISH CONGRESS ON TUBERCULOSIS.

The Congress which met at London at the

end of last month appears to have been re-

markably successful. There were over 2,500

members, including the following delegates :

United States : Professors Osier and Janeway.

.

Austria : Professors von Schroetter and Davorak.

Belgium : M. le Senateur Montefiore Levi and Van
Eyn.

Bulgaria : Mikailovsky.

Denmark : Professor Bang and Dr. Charles Gram.

France: Professors Brouardel, Bouchard and No-

card.

Germany : Professors Gerhardt, Fliigge, Von
Leyden, Frankel, Koch, Werner, Dettweiler, Dr.

Freund.

Holland : Professor Thomassen.

Hungary : Professor Koranyi.

Norway : Dr. Malm.

Portugal : Professor da Silva Amado.

Eoumania : Dr. Cantacuzino was unavoidably ab-

sent.

Spain : Seiior Don Antonio Espino y Capo.

Sweden : Hof Marshal Printzjold.

Switzerland : Dr. Neuman.

The Congress met in four sections : State and

municipal, medical, pathology and veterinary,

and there were besides a number of general

meetings. The addresses of Professors Koch
and Brouardel attracted special attention, more
especially Professor Koch's claim that the bo-

vine tubercle could not develop in the human
body. No one present seems to have known of

Professor Theobald Smith's careful research,

showing that bovine and human tubercle bacilli

are not identical. At the close of the Congress,

the following resolutions were adopted :

That tuberculous sputum is the main agent for the

conveyance of the virus of tuberculosis from man to

man and that indiscriminate spitting should therefore

be suppressed.

That it is the opinion of this Congress that all pub-

lic hospitals and dispensaries should present every

out-patient suffering from phthisis with a leaflet con-

taining instructions with regard to the prevention of

consumption and should supply and insist on the

proper use of a pocket spittoon.

That the voluntary notification of cases of phthisis

attended with tuberculous expectoration and the in-

creased preventive action which it has rendered prac-

ticable has been attended by a promising measure of

success and that the extension of notification should

be encouraged in all districts in which efficient sani-

tary administration renders it possible to adopt the

consequential measures.

That the provision of sanatoria is an indispensable

part of the measures necessary for the diminution of

tuberculosis.

That in the opinion of this Congress and in the

light of the work that has been presented at its sit-

tings medical officers of health should continue to use

all the powers at their disposal and relax no effort to

prevent the spread of tuberculosis by milk and meat.

That in view of the doubts thrown on the identity

of human and bovine tuberculosis it is expedient

that the Government be approached and requested to

Institute an immediate inquiry into this question,

which is of vital importance to the public health and

of great consequence to the agricultural industry.

That the educational work of the great national

societies for the prevention of tuberculosis is deserv-

ing of every encouragement and support. It is

through their agency that a rational public opinion
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may be formed, the duties of public health officers

made easier of performance and such local and State

legislation as may be requisite called into existence.

That this Congress is of opinion that a permanent

national committee should be appointed (a) to collect

evidence and report on the measures that have been

adopted for the prevention of tuberculosis in differ-

ent countries
; (6) to publish a popular statement of

these measures
;

(c) to keep and publish periodically

a record of scientific research in relation to tubercu-

losis ; and {d) to consider and recommend measures

of prevention. This Congress is further of opinion

that such a committee should consist of representa-

tives to be elected by the great national societies

formed for the suppression of tuberculosis and also

representatives nominated by the various govern-

ments. It is further of opinion that all international

committees and great national societies whose object

is the prevention of tuberculosis should be invited to

cooperate.

That, in the opinion of this Congress, overcrovrding,

defective ventilation, damp, and general unsanitary

conditions in the houses of the working classes di-

minish the chance of curing consumption and aid in

predisposing to and spreading the disease.

That while recognizing the great importance of

sanatoria in combating tuberculosis in every country

the attention of governments should be directed to-

wards informing charitable and philanthropic indi-

viduals and societies of the necessity for anti-tuber-

culous dispensaries as the best means of checking

tuberculous disease amongst the industrial and indi-

gent classes.

That the following question be submitted to the

consideration of the next Congress: The constitu-

tional conditions of the individual which predispose

to tuberculosis and the means whereby they can be

modified.

GEOLOGICAL EXPLORATIONS AT PIKEBML*

The geological excavations whicli the Trus-

tees of the British Museum have (by the kind

permission of Mr. Skouses, the owner of the

ground) been carrying on at the Pliocene de-

posits of Pikermi, near Athens, since the early

spring, have now been brought to a conclusion

for the season. Judging from the preliminary

reports which have been received from Dr. A.

Smith Woodward, who was sent out by the

Museum to superintend the excavations, the

results from a scientific and pecuniary point of

view have well justified the trustees in their

decision to undertake this important piece of

* From the London Times.

geological research. We believe that the initia-

tive in the matter is due to Sir Edwin Egerton,

H. M. Minister at Athens, who was also mainly

instrumental in obtaining the necessary permit

to excavate from Mr. Skouses, formerly Greek

Minister for Foreign Affairs. The willing co-

operation of the University of Athens in

the person of Professor Skuphos, the ac-

complished paleontologist of the University

Museum, was easily secured, and his help and

advice have been invaluable throughout the

whole period of the work. The most cordial re-

lations have existed between Professor Skuphos

and Dr. A. S. Woodward, and the division of

the specimens which have been discovered has,

it is understood, been amicably arranged by the

British Museum and the University of Athens.

It is said to be extremely doubtful whether there

is any Greek law assimilating fossils to works

of art ; but, however that may be, we are happy

in knowing that both the institutions concerned

are satisfied with the agreement which has been

arrived at as regards the portion of the collec-

tions which each is to retain.

Pikermi, where the fossils are found, is near

the Marathon road, about 12 miles from Athens
;

and the specimens are usually found at a con-

siderable depth below the bed of a mountain

torrent. This is, of course, not the first time

that excavations have been made in these de-

posits. In the early fifties Professor Albert

Gaudry, the eminent French geologist, con-

ducted some explorations which resulted in a

great find of Tertiary mammalia, identical with

those of Leberon, Samos and Maragah. Most

of the specimens obtained by Gaudry are in the

Paris Museum. Later, the Vienna Academy

made a collection on a smaller scale from the

same place ; and about 1885 the Duke of Orleans

was allowed to dig there, but he remained only

a short time and found nothing of importance.

Before the present occasion no Englishman had

made any geological research at Pikermi, and

the British Museum contained no collection

from these beds. This deficiency in our great

national storehouse has now been made good in

a splendid manner, as may be judged from the

fact that 47 large cases containing the Museum's

share of the fossils found are at the present

moment on their way to England.
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Among the principal finds recorded may be

mentioned remains of a huge proboscidean, in-

cluding two femurs each over a meter in length,

a fine series of excellently preserved skulls and
other bones of rhinoceros ; Mesopithecus, an

old-world monkey, remains of which are rarely

met with in any part of the globe as fossils
;

several almost complete skulls of Mastodon;

skulls, teeth, and bones of Machserodus, the

great saber-toothed tiger, remarkable for the

great development of the canine teeth, and

also for its wide geographical distribution. Re-

mains of this animal have been met with in

England in Kent's Cavern, Torquay, in Cres-

well Crag Caves, Derbyshire, and in the Nor-

folk forest-bed. Dr. Woodward also reports

the discovery of innumerable bones of Hippa-

rion, the three-toed and most immediate prede-

cessor of the horse of the present day, hyaena

and other carnivores, antelopes, giraffe with

limb-bones very long and slender ; Hellado-

therium, a short-necked giraffe allied to the

Okapi, the new ruminant mammal recently

brought home by Sir Harry Johnston from the

Semliki forest in the Congo State ;
and Samo-

therium^ a large ruminant, first discovered, it is

believed, by Dr. Forsyth Major in the lower

Pliocene beds of the Island of Samos, off" Asia

Minor, and said to connect Helladotherium and

the giraffe with some of the ancient aberrant

antelopes of Pikermi. Traces of Chalonians

were abundant and include, as one of the

prizes of the explorations, remains of perhaps

the largest tortoise ever found in Europe.

Very few bones of rodents were met with, and

birds do not seem to have been numerous ; but

a considerable collection of land shells was ob-

tained. It is curious that no traces of plant

life were observed.

The bones occur on definite horizons in im-

mense numbers, and the marly material is quite

soft until it is dried, when it hardens. In

places the remains are so jammed together that

it is difficult to extract or to separate* them.

The carcases appear to have been buried entire,

with the flesh and integument, in vast num-
bers, probably by torrential action, a great

number having had their limbs sharply broken,

evidently at the time of death. It is worthy

of note that the extinct animals found in this

late Tertiary deposit at Pikermi mostly relate

to the present African fauna.

Dr. A. S. Woodward, it will be seen, has

carried out the official mission entrusted to

him in a most creditable manner. By his ex-

ertions and careful superintendence the na-

tional collection of paleontology at South Ken-
sington will be immensely enriched. Before

returning home Dr. Woodward, at the request

of Sir Edwin Egerton, has arranged to inspect

another ossiferous deposit on the island of

Euboea.

SCIENTIFIC NOTES AND NEWS.

The permanent secretary of the American

Association, Dr. L. O. Howard, asks us to state

that those who have responded to his invitation

to send in their names and dates for special Asso-

ciation Pullman accommodation are so divided

in their choice of route that it will be impossible

for him to arrange to bring parties together on

the joui'ney in the way proposed. The Penn-

sylvania limited, which leaves New York at

9:55 A. M. and Philadelphia at 12:20 P. M.,

reaching Chicago at 8:55 A. M., was not in-

cluded in the time-tables published recently in

this journal. Neither were there given time-

tables of the trains on the New York Central

road, though for those living in New York

and New England this is probably the most

convenient route, as it is cooler than those

further to the south. We may take occa-

sion to call attention to the excursion to the

Grand Canyon of Arizona arranged to follow

the meeting, of which an advertisement will

be found in this issue of Science. We are also

requested to state that the meeting of the

Council will be held at 3 o'clock on Saturday,

August 24, instead of at 12.

The seventy-third meeting of German Men of

Science and Physicians will, as we have already

stated, be held at Hamburg, from the twenty-

second to the twenty-eighth of September.

Professor E. Hertwig, of Munich, is president of

the meeting, while Professor van't Hoff is presi-

dent of the scientific sections and Professor

Nauuyn ofthe medical sections. There are in all

twenty-seven sections for the medical sciences

and eleven in the natural and exact sciences.

The latter sections correspond in general with
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those of our own Association, except that there

are sections for applied chemistry, for geophysics

and for geography, while there is none for social

and economic science. Among the special lec-

tures promised are the following : Dr. E. Lecher

on ' Hertzian Waves,' Professor T. Boveri on
' Fertilization,' and Professor W. Nernst on
' Electro-chemistry.'

Prince Henri d'Orl:eans, who has made
important geographical discoveries in Asia and

Africa, died at Saigon, China, on August 9,

aged thirty-three years.

We also regret to record the death of Profess-

or August Tenne, curator of the mineralogical

collections of the University of Berlin ; of M.

David Dickson, director of the practical School

of Agriculture, at Berthonval, France, and of

Mr. Carsten Holthouse, at one time lecturer on

anatomy at the Aldersgate School of Medicine

and the senior fellow of the Royal College of

Surgeons, who was in his ninety-first year.

The steamship Discovery of the British

Antarctic Expedition, sailed from Cowes on

August 6, and the Gauss, of the German Ex-

pedition, sailed from Kiel on August 11. The
Discovery should reach the Cape about Septem-

ber 12 and Melbourne about a month later. It

will proceed thence to Littleton, New Zealand,

which place it will leave about the middle of

December and will pi-obably come in contact

with the ice pack about the first of January.

Mr. Willis L. Moore, chief of the Weather

Bureau, will leave Washington early in Sep-

tember for the Yellowstone National Park to

make an inspection of that region with a view

to the establishment of a meteorological ob-

servatory.

Professor Lucien M. Underwood, of Co-

lumbia University, and Mr. O. F. Cook, special

agent for tropical agriculture for the Depart-

ment of Agriculture, have returned from a bo-

tanical expedition to Porto Rico.

Dr. Peter A. Joder has been appointed as-

sistant chemist at the Utah Agricultural Col-

lege and Station, and Mr. W. T. Shaw has

been appointed assistant entomologist at the

Iowa Station.

Professor H. C. Wilson, according to a

telegram to the Harvard College Observatory,

observed Encke's comet on August 5.

Mr. a. L. Rotch, director of the Blue Hill

Observatory and the American member of the

International Aeronautical Committee, made a

balloon ascension from Strasburg, Germany,

with his colleague. Professor Hergesell, on July

4, in connection with the eighteenth series in

Europe. They reached a height of about 14,-

000 feet. The meteorological observations will

be published in the United States Monthly

Weather Review.

It is reported in Nature that the French Min-

ister of War has asked the Paris Academy of

Sciences to give an opinion as to the possibility

of danger arising from the establishment of

wireless telegraphy stations in the neighbor-

hood of magazines containing powder or other

explosives. It is suggested that the nature of

the cases containing the explosive may be an

important matter for consideration in connec-

tion with the subject.

The British Institution of Mechanical Engi-

neers held its summer meeting at Barrow-in-

Furness, under the presidency of Mr. W. H.

Maw, beginning on July 30.

Mr. James Angus, of West Farms, N. Y.,

who has given a valuable collection of butter-

flies to the American Museum of Natural His-

tory, and more recently a collection of Indian

implements to the Providence Museum, has

given to the latter institution his collection of

corals and agates.

Mr. J. EwiNG Mears, of Philadelphia, has

presented the George W. Mears Memorial Medi-

cal Library of Indianapolis with 4,000 medical

books. The library was established as a me-

morial to his father, who practised medicine in

Indianapolis.

Andrew Carnegie has offered Montreal

$150,000 for a library, provided the city will con-

tribute a site and spend $15,000 yearly in

maintenance.

The secretary of the Marine Biological Asso-

ciation of the West of Scotland, Mr. John A.

Todd, 190 West George St., Glasgow, has sent

a notice stating that the General Committee of



August 16, 1901.] SCIENCE. 271

the Association offers the following prizes, to be

called the Fred. P. Pullar Memorial Prizes, pro-

vided by Sir John Murray, the honorary presi-

dent of the Association, in memory of the late

Fred P. Pullar, who was associated with him
in the Bathymetrical Survey of the Scottish

Fresh Water Lochs, who took much interest in

the Millport Marine Station, and who lost his

life in the unfortunate ice accident on Airthrey

Loch, Bridge of Allan, on the 15th of February,

1901.

1. A prize of £50 for a paper on ' The Seasonable

Distribution and Development in the Pelagic Algse

in the Waters of the Clyde Sea Area.

'

2. A prize of £50 for a paper on ' The Eeproduc-

tion, Development and Distribution of the Clyde Sea

Area of the Genera Nyctiphanes and Boreophausia.'

3. A prize of £50 for a paper on ' The Formation

and Distribution of Glauconite in tlie deposits of the

Clyde Sea Area and the adjacent seas of Scotland.'

These prizes are open to investigators from any
part of the world who conduct observations in

the several subjects at the Millport Marine Sta-

tion, and who produce, at any time before

January 1, 1905, papers which, in the opinion

of a committee of three scientific men, to be

nominated by the committee of the Association

and by Sir John Murray, shall be deemed of

sufficient value to merit publication. Those

proposing to work for any one of these prizes

should make known their intention to the sec-

retary of the Association in order that the

necessary arrangements may be made.

At the last session of Congress the medical

corps of the Army was increased from 192 to

321, and examinations for appointments as as-

sistant surgeons in the U. S. Army will be re-

sumed in Washington on September 2. The
salary is $1,600 per year, gradually increasing

until after twenty years it amounts to $2,500

and may be more if promotion to the position

of lieutenant-colonel follows. The medical

officers of the Army are also allowed free quar-

ters, traveling expenses, instruments, books,

etc. Candidates must have had a year's hos-

pital experience or two years of private prac-

tice and must not be more than twenty-nine

years of age. Details in regard to the exami-
nation can be obtained from the Surgeon-Gen-
eral's office, Washington.

The United States Civil Service Commission

announces that the examination which was an-

nounced to he held on September 3 for the

position of computer in the Coast and Geodetic

Survey has been cancelled, for the reason that

the position for which the examination w'as to

have been held has been filled by the transfer

of a person already in the classified service.

The organizing committee of the fourteenth

International Medical Congi'ess, which meets

at Madrid next April, held a meeting on June

11, at which plans were discussed and promises

of support given on behalf of the government
and the municipality. The work of the Con-
gress is to be divided into sixteen sections, as

follow^s : (1) Anatomy (anthropology, compara-

tive anatomy, embryology, descriptive anatomy,
normal histology and feratology)

; (2) physiol-

ogy, biological physics and chemistry
; (3)

general pathology, pathological anatomy and
bacteriology

; (4) therapeutics, pharmacology,

and materia medica
; (5) internal pathology

;

(6) neuropathology, mental diseases and
criminal anthropology

; (7) pediatry
; (8) der-

matology and syphilography
; (9) surgery and

surgical operations
; (10) ophthalmology

; (11)

otology, rhinology and laryngology
;
(12) odon-

tology
; (13) obstetrics and gynaecology

; (14)

military and naval medicine and hygiene
; (15)

epidemiology and technical sanitary science
;

(16) forensic medicine.

The foreign trade of the United States dur-

ing the fiscal year ended June 30 aggregated

in value $2,310,413,077, being an increase of

$65,988,811 compared with that of the previous

year. Of this total the exports comprised

$1,487,656,544, exceeding those of the previous

year by $97,173,462, and the imports aggre-

gated $822,756,533, being $27,184,651 less than

those for the fiscal year 1900. The balance of

trade in favor of the United States for that

period reached a total of $664,900,011, being

an increase of $120,359,113 over the balance for

the previous year. Under the new relations

with Hawaii and Porto Rico the commerce with

those islands is no longer included in the regu-

lar statement of the foreign commerce of the

United States. Had they been so included, as

has been the case in former years, the total

exports would have exceeded $1,500,000,000,
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as the exports to those islands during the year

have aggregated about $25,000,000.

The St. Petersburg Novoe Vremya, as reported

by Reuter's Agency, learns from Yeniseisk

that Lieutenant Kolomiitseff, in command of

the steamer Zaria, which has on board the

members of the Russian Polar expedition, un-

der Baron Toll, has just ai'rived at that place

to re-coal. Lieutenant Kolomiitseff reports that

the Zaria wintered in the Bay of Taimyr in

76° 8^ north latitude, and 95° 6^ east longitude,

and that the winter passed fairly well except

for some cases of scurvy among the crew.

Lieutenant Kolomiitseff twice endeavored to

reach Kamchatka by land, but without success.

He started on his first attempt on February 2,

but was obliged to return at the end of 18 days,

owing to lack of food for his dogs. His second

fruitless attempt cost him 26 days, in the course

of which he was able to explore the whole of

the coast of Taimyr Bay. On April 18 he

again left the Zaria, and arrived at Goldchik

after a march of 40 days, during which he

lived on the flesh of bears and reindeer. From
Goldchik he proceeded with reindeer to

Doudinki, and from there by boat to Yeniseisk.

His present object is to establish coaling sta-

tions for the Zaria in Dickson Bay and on the

islands of New Siberia.

Professor W. A. Herdman, as Nature

learns, has received letters and natural history

notes from Mr. Nelson Annan dale and Mr. H.

Robinson, who left Liverpool University College

a short time ago for a year's exploration in the

Siamese Malay States. Some of the observa-

tions made and material collected will be de-

scribed at the forthcoming meeting of the British

Association at Glasgow. Meanwhile, it is in-

teresting to read the following notes from the

naturalists :

'
' We have obtained what is either

a second species of Periophthalmus or a genus

closely allied to it, and we have to-day our-

selves collected a series of young specimens,

which show that in extreme youth the eyes are

normally placed on the sides of the head, and

only migrate to the top later in life. We also

got in water less than a fathom a most interest-

ing case of commensalism, in which a small

crab, with a very soft back, has the two last

pairs of legs specially modified for holding on

a sea-anemone, which it grasps by the foot. * * *

A good many cases of mimicry between dif-

ferent orders and families, principally between

spiders and ants, homoptera and beetles, were

noted—in at least ten cases the mimicked ani-

mal being an ant.

UNIVERSITY AND_ EDUCATIONAL NEWS.

Mrs. Caroline Stannard Tilton, of New
Orleans, has given $50,000 for a Tilton memor-
ial library at Tulane University.

By the will of the late Herbert B. Adams,

prqfessor of history in the Johns Hopkins Uni-

versity, that University is made the residuary

legatee. Amherst College is given $2,000 for

the library and the American Historical Asso-

ciation is given $5,000.

We are requested to state that in spite of the

damage the building of the College of Physi-

cians and Surgeons, Chicago, the medical school

of the University of Illinois, suffered recently

from fire, the administration of the College has

suffered no serious disturbance and the institu-

tion will in the autumn be housed and equipped

better than ever before.

Dr. Charles Burton Thwing, professor of

physics in Knox College, has been called to the

same chair in Syracuse University.

Professor W. S. McCormack, of University

College, Dundee, has been appointed secretary

of the endowment for the Scottish universities,

established by Mr. Carnegie.

The Council of University College, London,

has appointed Mr. J. D. Cormack, B.Sc, of

Glasgow, to the chair of mechanical engineer-

ing vacant by the resignation of Professor Hud-

son Beare on his appointment as regius pro-

fessor at Edinburgh, and Mr. Edgar Walford

Marchant, D.Sc, to the lectureship in electro-

technics vacated by Mr. Alfred Hay's appoint-

ment to a professorship at Coopers Hill.

Dr. R. T. Hewlett, of the Jenner Institute

of Preventive Medicine, has been appointed

professor of general pathology and bacteriology

at King's College, London.

Mr. R. C. Porter, now lecturer in engineer-

ing at the government school at Cairo, has been

appointed lecturer of mechanical engineering

at Birmingham University.
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JOSEPH LE CONTE.

Joseph Le Conte was born in Liberty

county, Georgia, on February 26, 1823 ; he

died in Yosemite Valley, July 6, 1901. In

the years spanned by these dates he lived a

life well worthy of respectful commemora-

tion, a life whose record must exercise a be-

nign influence upon the rising generation of

scientific workers. To make such a record

is not the purpose of this brief article.

Here all that may be attempted is a grate-

ful acknowledgment of having known and

worked with the man, to outline his career,

to indicate the goal he aimed at and the

chief turning points on the highway of his

life as he pursued that goal, and to make
some loving comment on the most salient

features of his personality. To those who
feel keenly, as the writer does, the imperfec-

tion of this sketch, it will be a satisfaction

to know that at the time of his death Pro-

fessor Le Conte was engaged upon, and had

practically completed, his autobiography,

and that this will be published at an early

date.

Joseph Le Conte was of French descent.

His earliest American ancestor was Guil-

laume Le Conte, a Huguenot, who fled from

Rouen after the revocation of the edict of

Nantes, served under William of Orange in

England, and finally settled in this country

near New York, in the year 1698. His

grandson Louis was born in 1782, graduated
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from Columbia in 1800, and in 1810 moved

to Liberty county, Georgia, where he had

inherited a large plantation. Here he mar-

Tied Ann Quarterman, a lady of English

Puritan descent. Of these parents Joseph

Le Conte was born, one of a family of four

sons and three daughters.

Louis Le Conte divided his time between

the management of his estate and the pur-

suit of scientific studies, particularly chem-

istry and botany. He maintained a botan-

ical garden which was famous in its day as

one of the best in the country, Joseph

Le Conte received his elementary education

at a local school, but his father's tastes and

scientific work exercised a powerful influ-

ence upon his youthful mind as it did also

upon that of his brother John, and both

were early drawn to the pursuit of science

as their life work.

In those days almost the only profession

that afforded an opening to scientific pursuit

was that of medicine, so that, after gradu-

ating from the University of Georgia, both

brothers entered upon the medical course at

the College of Physicians and Surgeons, in

New York, Joseph receiving the degree of

M.D. in 1845.

It was in the summer vacation of 1844,

when a young man of 21, that Joseph Le
Conte made his first noteworthy geological

excursion. In this year he joined the fi7'st

prospecting and exploring expedition to the

now famous mining district of the south

shore of Lake Superior. The writer has

several times listened with delight to Pro-

fessor Le Conte's account of this boating

cruise from the lower lakes to Keewenaw
Point, of his camping adventures, and how,

after a sojourn of a few weeks with the

prospectors on Keewenaw Point, he and his

cousin with some Indians proceeded on a

long canoe voyage along the south shore to

the present site of Duluth, and thence to the

upper waters of the Mississippi and down
do the Falls of St. Anthony, long before a

cabin existed on the site of the cities of

Minneapolis and St. Paul.

After receiving his medical degree he

practiced medicine at Macon, Georgia, from

1845 to 1850. In 1847 he married Caroline

Eli25abeth, the daughter of Alfred M. Nis-

bet, at Midway, near Milledgeville, Ga.

His wife, one son and three daughters sur-

vive him. In 1850, feeling doubtless that

the practice of medicine failed to afford

those opportunities for the study of natural

science to which he was so strongly in-

clined, and being drawn by the fame of

Agassiz, he abandoned medicine and went

to Cambridge. Here under the influence

of the great interpreter of nature, his own
career as a devoted student of science was

finally determined. It is doubtful whether

any other disciple of this great teacher has

done more to advance the cause of nature

study among the people of this country.

In the early part of 1857 he was associated

with Agassiz in a study of the keys and

reefs of Florida, and it would be difficult to

cite a more captivating study for two such

kindred spirits, or a study where geolog-

ical and biological interests are more inti-

mately knit together. Late in the same

year, having received the degree of B.S. at

Harvard, he returned to Georgia and was

elected to the chair of natural science in

Ogelthrope University. This post he re-

signed the following year to accept the

chair of geology and natural history in the

University of Georgia, in which institution

his brother John was the professor of nat-

ural philosophy. Here he taught for four

years. In 1856 the brothers both resigned

their chairs and accepted calls to South

Carolina College, at Columbia, Joseph to be

professor of geology and natural history

and John to be professor of physics. They

held these positions till 1862, when the col-

lege succumbed to the trouble arising out

of the Civil War. These were busy years

at Columbia ; in the enjoyment of the con-
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genial society of the place they were pleas-

antly spent, though sadly interrupted.

When teaching gave way to more serious

duties Joseph offered his services to the

Government of the Southern Confederacy,

and was for a time engaged as chemist in

the government laboratory for the manu-
facture of medicines, and later as chemist

at the Nitre and Mining Bureau at Colum-

bia, of which his brother John had been

appointed superintendent. In this work he

continued till the close of the war.

In 1866 the University of South Carolina

was reorganized and the brothers resumed

their professorships. But in the crippled

condition of the community it soon became

apparent that it would be long before oppor-

tunities for scientific work would be opened

up. Their private fortune had been swept

away by the war, and when in 1868 they

were invited to join the initial staff of the

University of California, then being organ-

ized, they both accepted. At the age of 46

Joseph Le Conte thus became professor of

geology, botany and natural history in the

University of California. The title of his

chair was changed in 1872 to ' geology and

natural history,' and this chair he held up

to the time of his death.

From this brief sketch of the mere exter-

nals of Professor Le Conte's career, the

character of his life-work as a student and

teacher of natural science must impress

the reader. This impression will be sus-

tained and strengthened by a glance at the

long list of his writings appended to this

article. He was no narrow specialist, yet

he was an authority in advance of his con-

temporaries in several distinct lines of sci-

entific and philosophical inquiry. His ear-

liest writings of scientific importance had
to do with the phenomena of binocular

vision, which he discussed in a long series

of papers, published chiefly in the Ameri-

can Journal of Science and in the Philosophical

Magazine, between the years 1868 and 1880.

These essays were enlarged and published

in his well-known book of several editions

entitled 'Sight.' This work is generally

recognized as an important contribution to

our knowledge of the subject and is re-

markable for that lucidity of style and
felicity of graphic illustration and simile

which characterize, indeed, all his writings.

While issuing these papers he was, after

coming to California, actively engaged in

geological studies. Various excursions in

the Sierra Nevada and in the Cascade

Mountains of Oregon led to important dis-

coveries. He announced the age and char-

acter of the Cascade Mountains and their

relation to the great Columbia lava flood

;

he desci'ibed the ancient glaciers of the

Sierra Nevada, and was among the first to

recognize the post-Tertiary elevation of the

Sierra Nevada, as shown by the river beds.

His studies on mountain structure led him
to important generalizations on the origin

of mountains in general, and he became

one of the chief exponents of the ' contrac-

tional theory ' of mountain building. His

studies on ore deposition at Steamboat

Springs, Nevada, and Sulphur Bank, Cali-

fornia, led him to a discussion of vein for-

mation in general ; and his classification of

ore deposits has been widely recognized as

resting on a sound basis and is not dis-

placed in its essential features by the most

recent attempts in the same direction. He
also made important contributions to the

subjects of seismology and coral growth in

its geological aspects.

In 1878, he published his ' Elements of

Geology,' a book which has had, perhaps, a

more extensive use in the schools and col-

leges of this country than any other text-

book in the natural sciences. This was

followed in 1884 by his ' Compend of Geol-

ogy,' a more elementary treatment of the

same work. He was also interested in many
other scientific and medical subjects such

as 'The Problem of Flight,' 'The Func-
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tions of tlie Liver/ ' Ptomaines and Leuco-

maines in their Kelation to Disease,' ' The

Larynx as an Instrument of Music,' etc.

The mere mention of these varied subjects

indicates the breadth of his interests and

sympathies, but they by no means measure

his intellectual activity. He was an active

and successful exponent of the doctrine of

evolution, and extended its principles to

many fields of thought. Indeed, the evo-

lutionary idea was the dominant note in

nearly all his many philosophical writ-

ings and addresses. His strong advocacy

of evolution as a principle running through

all nature may be regarded as the most

fruitful of his life's labors. On the battle

ground, not long since so fiercely contested,

between science and religion, he did splen-

did work, not, however, intensifying and

embittering the strife, but in the work

of conciliation, in the demonstration to

thoughtful man in the camp of the churches

that there could be no real conflict between

seekers for truth whether in the pulpit or in

the laboratory ; that science sought simply

the truth, nothing more, nothing less, and

that in so far as scientific truth rested on a

verifiable basis it was futile for the church

to assail it.

But science, philosophy and religion

failed to suffice his vigorous intellectual

appetite. He was strongly interested in

art ; and the principles of art and their re-

lation to science was one of his favorite

themes.

It is needless to say that a man so fruit-

ful of ideas as Professor Le Conte, so happy
and so forceful in their expression, was
eminently successful as a lecturer and pub-

lic speaker. "While he rather shrank from

extempore addresses he was always willing

to speak on public occasions and was al-

ways in demand.

Professor Le Conte's scientific work and
influence extended beyond the writing of

papers and books. He entered heartily

into the scientific life of the nation and

took an active interest in various organiza-

tions which have for their purpose the

strengthening and extending the love of

science among the people. He was a mem-
ber of the National Academy of Sciences,

associate fellow of the American Academy
of Arts and Sciences, corresponding mem-
ber of the New York Academy of Sciences,

member of the American Philosophical So-

ciety, fellow of the American Association

for the Advancement of Science and past-

president of the same, fellow of the Geolog-

ical Society of America and past-president

of the same, life member of the California

Academy of Sciences, member of the Bos-

ton Society of Natural History, honorary

member of the Brooklyn Ethical Associa-

tion, member of the Iowa Academy of Sci-

ences, member of the Davenport Academy
of Sciences, member of the American In-

stitute of Mining Engineers, member of the

National Geographical Society, member of

the International Geological Congress and

once vice-president of the same, member of

the California State Medical Society, hon-

orary member of the South Carolina State

Medical Society. He was also associated

with the editorship of the Journal of Geol-

ogy and of Science.

While Professor Le Conte, by his writings

and by his active participation in the pro-

ceedings of the various societies just men-

tioned, had become a force in the intellectual

life of the nation, this was only one element

of his remarkable strength at the Univer-

sity of California. Here his intellectual

achievements were overshadowed by the

great and remarkable personality of the

man. His singularly sweet and simple

character seemed to seize upon all who
came in contact with him and bind them

to him as admiring friends. Indirection in

any of its forms was utterly foreign to his

nature. He was true to his ideals through-

out life and his influence in the University
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was always for the noblest and best in hu-

man effort. While too engrossed in his

scientific and philosophic writings to take

the initiative in University or public affairs,

he was ever in touch with the progress of

the time, and ever sympathetic and health-

ful in advance movements. He was of an

exceptionally cheerful and happy disposi-

tion and was possessed of a fund of humor

that made him a sparkling and entertaining

conversationalist. He had the graces and

manner and speech and chivalric instincts

of a gentleman of the old southern school.

He was beloved by the whole University,

and with increasing years this love became

a sort of veneration, so that he was in the

later years of his life the veritable idol of

the University community.

His death, without lingering pain, in the

midst of the grand Sierra that he loved so

well, surrounded by many of his friends,

was a fitting close to his long life. His

kindly presence and benign influence will

long live in the memory of the University,

and in the world of science he has certainly

established for himself a monument more

lasting than brass.

Andrew C. Lawson.

Univeesity of Califoenia,

AN AMERICAN SENATE OF SCIENCE.

When in the course of human events the

most vigorous colonies of the New "World

deemed it necessary to found a nation, they

cast aside tradition and example and in-

vented a sj^stem of government based on

the theory of human equality. The move-

ment opened a new chapter in the history

of nations ; earlier governments grew into

form much as the primitive implement takes

shape by continued use, but this was a dis-

tinct creation, like the complex tool in-

vented and made for a purpose ; and the

fundamental theory was new in application

if not in thought. The invention of the

colonists was applied experimental!}", and

worked well ; minor changes were found

needful here and there in the adjustment

of the mechanism to its work, yet remark-

ably enough the most sweeping changes led

directly toward the fundamental theory of

equality ; and for a century and a quarter

the world's first invented government has

proved the world's most successful govern-

ment. The device of governing bj^ the

people for the people was adopted by the

component organizations with equally satis-

factory results. The colonies, and after

them the states, rested on the fundamental

theory ; the municipalities followed ; coun-

ties and townships and villages adopted

practice and theory together ; and political

organizations sprang from the theory to

shape the practice of governmentation. In

the smaller organizations as in the larger

the governmental mechanism has worked

well ; difficulties have arisen, yet remark-

ably enough most of these have resulted

from the opposition of one-man power to

the theory of equal rights ; and the world's

most striking examples of growth in cities

and States are found in numbers in the na-

tion invented by its founders.

The essential mechanism of the invented

government was that of control by equi-

tably selected representatives. Provision for

keeping the control adjusted to current

needs was made by limiting tenure of ofiice

and excluding hereditary privilege ;
while

provision against undue instability was

made by arranging for the equitable selec-

tion of representatives of a second order,

i. e., representatives of representatives. In

that branch of the government performing

legislative (or constructive) functions, these

representatives of representatives are organ-

ized in senates, whose powers are coordinate

with those of the primary representative

bodies. In general terms, the representa-

tive body is the progressive factor, the sen-

ate the conservative factor, of the body-

politic ; and it is the special function of the



278 SCIENCE. [N. S, Vol. XIV. No. 347.

senate to coordinate spontaneous move-

ments, and thus to perpetuate the integrity

and vitality of the organization. To bor-

row analogy from planetary assemblages,

the representative body is as the centrifu-

gal force, the senate as the centripetal force,

combined in orbital progression. The im-

portant fact is that political organization of

the modern and successful sort is incom-

plete without provision for the maintenance

of internal harmony, of stability, of vitality

—as in the senates of the invented nation

and its constituent states.

Now America has become a nation of

science. An unequaled proportion of her

citizens are engaged in scientific research,

while it is not too much to say that the

masses of the people recognize the principles

as well as the applications of science in

their everyday avocations ; the scientific

spirit is fostered and diffused by a number
of voluntary associations of scientific char-

acter probably larger in proportion to popu-

lation than can be found in any other

country ; and our statesmen are guided by
the conclusions of science, while our federal

and State governments support science, in

unequaled degree. Yet despite their ac-

tivity and numbers, despite the extent and
strength of their voluntary associations,

American scientists have not profited by the

example of the nation's founders, and have

taken no steps toward shaping the further

progress of science by representative organ-

ization. Many, if not most, of the volun-

tary associations indeed have executive

bodies to exercise appropriate administra-

tive and judicative functions, and perhaps

to propose legislative action ; but this

mechanism merely simplifies the transac-

tion of business, the powers of the elected

representatives are limited to the affairs

of a particular association of which the

body is a part, and there are no repre-

sentatives of the second order—no represen-

tatives of representatives—empowered to

act in the interests of science in general.

It is not, of course, the function of science

to govern, so that governmental organiza-

tion 'per se is not required on the part of

scientific men or their associations ; but col-

lective action for common interests demands
organization—and one of the surprising

features of American science (especially in

view of the example set by statecraft) is its

unorganized condition. True, each special

science is fostered by one or more voluntary

associations, sometimes of national char-

acter ; true, general science is represented

in each principal city by one or more volun-

tary associations, perhaps loosely confeder-

ated, as in New York and Washington;
true, some fields of research have been pre-

empted by the federal government in the

public interest ; true, different sciences are

cultivated by the aid of special journals

;

yet the great fact remains that the scientists

and scientific interests of America are not

well coordinated, much less unified in a sym-

metric whole. The centrifugal tendency is

strong ; the centripetal factor requisite for

independent character is lacking.

An effective mode of organizing American

science is suggested by the constructive or-

ganization of the nation in which scientific

progress has been most rapid—it is that of

organizing the voluntary associations in

what might be called a Senate of American

Science. The successful example of Amer-
ican nationality would suggest that such a

senate should be made up of delegates

chosen by the voluntary scientific associa-

tions of the country, for limited terms, in

numbers equitably proportionate to the size

of the representative associations. The

functions of the general body would natu-

rally include (1) coordinating scientific in-

terests and progress
; (2) representing

science in its broader aspects on behalf of

the country; (3) forming a nucleus for

scientific congresses, national and inter-

national
; (4) fixing the bases of represen-
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tation of the primary associations ; and ful-

filling any other duties connected with

scientific interests and its own mainte-

nance.

Two methods of procedure toward the

organization of such a Senate of Science

present themselves : The first suggestion is

that of creation de novo, on the initiation

of a few leaders in scientific thought. The
chief advantage of this method would seem

to lie in the freedom from entangling al-

liances ; the chief obstacle would seem to

grow out of the large initial energy re-

quired to set the mechanism in effective

operation. The second suggestion is that

of utilizing some existing organization, nat-

urally of national character, as a nucleus.

The chief advantage of this method would

be that of economy in initial energy ; while

a serious obstacle might grow out of the in-

disposition of any existing association of

national character to undertake the neces-

sary reorganization. As between the two

methods suggested, the sum of theoretical

advantages would seem to favor the inde-

pendent organization ; though it might

easily be that practical considerations would

turn the advantage toward the method of

reorganization of an existing society.

On reviewing the societies which might

yield a nucleus for a national Senate of

Science, several would seem worthy of con-

sideration on various grounds
;

yet such

consideration would seem to eliminate all

but two or three from final review. These

are (1) the American Association for the

Advancement of Science, the oldest of our

national scientific societies of general char-

acter, and the one most completely in touch

with the scientists of the entire country
;

(2) the National Academy of Sciences, the

most dignified and exclusive of our volun-

tary associations of scientific character
;

and perhaps (3) the Washington Academy
of Sciences, one of the youngest and most

vigorous of our scientific organizations, and

one already possessing (at least in inchoate

form) a confederate character.

The availability of the last-named organ-

ization would seem questionable, primarily

on the ground of its local character, partly

because of its j^outh and the consequent

uncertainty as to its real character and
actual prospects. Although apparently

available on casual consideration, the ISTa-

tional Academy would seem on closer

scrutiny to be fundamentally unsuitable as

a nucleus for a coordinative super- organiza-

tion ; for it is based largely on foreign

models, is out of accord with the theory

and the practice of popular government,,

and has developed functions diametrically

antagonistic to the limited tenure and repre-

sentative character which would seem req-

uisite for the success of a working senate.

True, its membership comprises the most

honored names in American science, men.

whose prestige and support would doubtless

be essential to the success of a more general

organization ; but it would appear probable

that most of the working members of this

dignified body would enter in due course,

by virtue of their standing, into a repre-

sentative organization. The remaining so-

ciety (the American Association for the

Advancement of Science) would seem to

offer an available nucleus through its

Council, a body already representative in

that it is made up largely of delegates

nominated in the several nearly independ-

ent sections. It has the further advantage

of serving already as a nucleus for other

scientific organizations, a number of which

meet with it annually, contributing mate-

rially to its standing and its influence on

current thought concerning matters of

scientific interest. This aspect of the Asso-

ciation and its Council was brought out

clearly in a recent number of Science, and

the exposition need not now be repeated
;

it sufl&ces to note that the organization of

the Association, its large and widely dis-
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tributed membersbip, its strong bold on the

sympathies of scientific men, the high ap-

preciation in which it is held throughout

the country, and the appropriate constitu-

tion of its Council, all point to the Ameri-

can Association for the Advancement of

Science as a suitable nucleus for a Senate

of Science—whenever the time arrives for

establishing such an organization.

An obstacle in the way of instituting an

American scientific body of general char-

acter may be noted : Our country is one of

magnificent distances, so that the cost of

attending meetings or sessions is necessarily

large ; and equitable representation in a

general body would seem to require pro-

vision for meeting costs of travel incurred

by delegates. Doubtless this could be ef-

fected through 2^i^o rata assessment on the

constituent associations, if the central or-

ganization were once well under way ; and

it is possible that the burden might be

measurably diminished by migratory meet-

ings, after the fashion of the associations

for the advancement of science in difl'erent

countries. The difficulty might perhaps be

overcome by securing a foundation through

donation, bequest, or otherwise ; certainly

it is not insuperable in these days of un-

precedented scientific prestige, and of rapid

increase in material prosperity through the

applications of science.

Summarily, it would seem appropriate

for American scientists to draw inspiration

and suggestion from American statecz-aft

as to organization ; it would seem timely to

start a movement toward the more compre-

hensive organization of American science

in connection with the first great assemblage

of scientific men in the western half of the

country ; and it would seem especially fit-

ting to initiate the movement at the ap-

proaching meeting in Denver of that organ-

ization which would most properly serve as

a nucleus for an American Senate of Science.

W J M.

SOME STRANGE PRACTICES IN PLANT
NAIIING.

In a recent issue of the Bulletin of the

Catholic University of Washington, the dis-

tinguished professor of botanj^ in that insti-

tution, Dr. Edward L. Greene, presents

what he announces to be the first of a series

of papers entitled ' Some Literary Aspects

ofAmerican Botany. ' It should be a source

of gratification to the whole scientific fra-

ternity that public attention has been thus

called to the philological abuses so prevalent

among the latter-day writers. This first

paper contains a trenchant and forcible

criticism of the titles applied to many recent

botanical serials ; and the author's com-

mentary on such examples as ' Contribu-

tions to the Myxogasters of Maine,' and
' Contributions from the Herbarium of

Franklin and Marshall College ' is scarcely

less instructive than entertaining.

It is a significant fact that this article by

Professor Greene has already elicited a

paper on a kindred topic, written by Dr.

P. A, Pydbergand published in Torreya for

June. As the latter author confines him-

self, however, to a discussion of personal

specific names and their mode of construc-

tion, I may be permitted to offer a brief

commentary on the subject of plant names

in general, frorn both the orthographical

and etj^mological standpoint.

It has always been a widely accepted

principle of scientific nomenclature that a

specific once published cannot be subse-

quently altered in form except upon ' reason-

able grounds ' ; but there has been, and still

continues to be, a wide divergence of opinion

as to what constitutes reasonable grounds

for such alteration. The author of the

name has usually been allowed more lati-

tude in this respect than other writers ;
and

in past botanical literature there are con-

sequently many changes in orthography,

corrections of typographical errors, etc.,

made either by the author himself, or more
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frequently by other writers who may have

had occasion to review his work. These

alterations extend all the way from simple

substitutions of one letter for another to the

replacement of the name itself, generic or

specific or both, by an appellation con-

sidered more appropriate. When to this

uncertain element in plant nomenclature

we add the whole vexed question of the

principle of priority and the subject of type

determination, it seems remarkable that in

the progress of botanical science so few op-

posing schools of belief have been developed.

It may be profitable to give some con-

sideration to the various views that have

been entertained regarding the extent of al-

teration permissible in the case of incorrect

or inappropriate scientific names. For con-

venience in discussion the various categories

under which changes have been made will

be taken up under separate headings.

1. False Descriptive Names.—Botanical

nomenclature includes countless numbers

of these, many of which have found accept-

ance from time immemorial. Thus Polygala

is wholly destitute of milky juice ; the stem-

leaves of Campanula rotuncUfolia, which are

frequently the only leaves discernible at

maturity, are narrowly linear ; Viola villosa

is in no sense villous ; and Lunaria annua

is usually biennial. While the modern no-

menclator would find little support in an at-

tempt to change such names on the ground

of their unsuitability, the practice was com-

mon among writers of the first half of the

nineteenth century, as well as among the

immediate successors of Linnaeus. Rafin-

esque, in particular, was fond of reading the

riot act to his contemporaries for what he

considered an outrageous disregard of nat-

ural characters in the assignment of plant

names, as the following verbatim passage,

selected at random from the ' New Flora

of North America ' (Vol. 2, page 95) will

show :

'' My genus Diplostelma, which Nuttall

had wrongly reduced to Actinocarpus, in

Collins' herb, (there is no such genus, he

meant probably Actinospermum of Elliott)

has been described by him under the name
Chetanthera in his new plants. * * * My
name is the best, although Nuttall's dates

of 1834, Chetanthera means bristly anthers,

while this is not the case, he ought to have

named it Chetopappus, but as the pappus is

double and different mine is the best, and

must be retained."

In the case of Lunaria annua mentioned

above, published by Linnaeus in 1753, we
find that Moench subsequently altered the

name to biennis in recognition of its bien-

nial character. Writers like Bentham and

Gray did not adopt this extreme view, but

if in the transfer of a species from one

genus to another the specific designation

became inappropriate through duplication

of the idea contained in the generic name,

they invariably took the liberty of changing

it. Thus when Anemonella thalictroides was

transferred to Thalictrum, it became Thalic-

trum anemonoides. Inasmuch as the accept-

ance of such a combination as ' Thalictrum

thalictroides ' would imply an agreement

with the doctrine of the entity of specific

names it was entirely natural and logical

for Bentham and his associates, who were

strong opponents of that doctrine, to con-

sider such cases exceptional to the rule of

priority. If, however, we admit that a

specific name is meaningless when disasso-

ciated with a generic, there seems no good

reason why we should not continue the

process of alteration, and follow in the

footsteps of the immediate post-Linnaeans.

There can be no half-way ground between

him who would substitute ' biennis ' for

' an7iiia ' on the one hand, and the botanist

who believes in the immutability of spe-

cific names on the other.

2. False Locality Names.—The writings of

Linnaeus and his contemporaries abound

in instances of this sort. In many cases
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the anomaly that now exists in such spe-

cifics as Berberis Canadensis and Cercis Cana-

densis—neither of the plants mentioned oc-

curring beyond the Carolinian zone—results

from the ignorance of geography displayed

by the Old-World botanists of that day j

frequently it is due to the great political

changes that have taken place in this

country during the last one hundred and

fifty years. Even in modern times it is a

common occurrence for a species to receive

its designation from the State in which it

was first discovered ; and the fact that it

may subsequently be found to extend into

many other States has never been consid-

ered a sufficient reason for renaming it.

But what are we to say of Asdepias Syriaca,

which is exclusively an American milk-

weed ? Decaisne promptly renamed it As-

depias Cornuti, and in this he was followed

by Gray and other botanists. There are

several writers of the present day who
favor the alteration of names that state a

geographical untruth.

A large number of genera, dedicated to

individuals, have been incorrectly spelled,

either through the author's ignorance or

the compositor's blunder. Examples are

ISTuttall's Wisteria, dedicated to Dr. Wistar
;

Brown's Lechenaultia, named for Leschen-

ault ; and Kafinesque's Scoria, published as

a misprint for Hicoria. De Candoile's rule

in this connection was :
^' When a name is

drawn from a modern language it is to be

maintained just as it was made, even in the

case of the spelling having been misunder-

stood by the author, and justly deserving

to be criticized." Dr. Gray considered this

rule too absolute, and admitted corrections

not only of orthography, but also of errors

in the construction of names of Latin or

Greek derivation. If the eminent botanist

of Harvard University were alive to-day

it is to be feared that a large portion of his

time would have to be devoted to this work
if he wished to thoroughly revise the no-

menclatorial output of the present gener-

ation.

3. Namesfalsely constructed.—This includes

words derived from modern languages with-

out adaptation to the Latin or Greek form,

and those compounded of elements from

two or more languages. The writings of-

Adanson and Necker are full of generic ex-

amples of the latter type, and many of

these have been taken up under the oper-

ation of the law of priority. Of the Adan-

sonian names Ananas, Sesban, Cajan, Sabal,

Konig, Gansblum, and Rulac it will be ob-

served that none are in strictly correct

Latin form, and with the exception of Konig

and Gansblum they are all, I believe, of un-

known derivation. It might naturally be

inferred that the whole list should stand or

fall alike
;
yet the curious inconsistency is

found, that while Sabal has been accepted

by botanists of every school for several gen-

erations, and while Cajan, Sesban2in& Ananas

have been takenup under the Rochester code

and are adopted by all its followers, the mere

suggestion of Rulac, Gansblum or Konig as

generic possibilities is received with amuse-

ment or contempt by the average botanist.

Before discussing these latter cases in de-

tail, however, let us refer to the other class

in my third category, consisting of so-called

hybrid names constructed of elements from

two distinct languages. Of these, modern

botanical literature is furnishing a rich and

ever-increasing store of examples. They
may consist : (1) Of Greek terminations

welded upon Latin nouns or vice versa, re-

sulting in such products as ' graminoides '

or the still more remarkable ' cenchrus-

oides.' (2) They may be compound ad-

jectives, of which one element is Greek,

the other Latin ; this type is well illustrated

by ' pseudocaudatum,' ' polyclavatum ' and
' magnasora, ' all of which have been recently

published in the same journal. (3) Per-

sonal generic titles composed of an English

proper name with a classical adjective used.
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as prefix or suffix, like Vaseyanthus, Pringleo-

jjhytum, Neonelsonia, and Paleohillia. It was
Dr. Otto Kuntze who astonished the world

and carried off the palm in this class by the

establishment of such genera as ' Sir-

hookera ' and ' Peckifungus.'

I am quite well aware that these com-

pound personal names have many defenders

even among prominent scientists ; it is ar-

gued that since personal genus-names are

properly formed by the addition of the

Latin suffixes -a, -ia, -ella, -ina, etc., there

can be no objection to making these suffixes

consist of an adjective or noun. But while

the practice may not be technically incor-

rect, it is certainly not harmonious with

the fundamental principles of etymology,

and the results, whether we consider them

from the standpoint of euphony or signifi-

cation, are frequently ludicrous. Moreover,

they often originate on account of an inor-

dinate and misdirected desire to honor a

collector with more than one generic dedi-

cation. This has become a common prac-

tice, although formerly it was held as a

general principle that one genus, and one

only, could be dedicated to a single indi-

vidual ; while in the case of species, it was

customary to single out one striking new
plant from the list and designate it in honor

of the collector, other new species receiving

descriptive names. But nowadays, if John

Smith, let us say, visits some remote coun-

try and returns with a series of specimens

containing several new genera and perhaps

thirty new species, the botanist who de-

termines his collection, finding a previously-

published Smithia, establishes a ' Neo-

smithia ' and a ' Smithiophytum,' perhaps

also a ' Smithiocarpus ' or a ' Pseudo-

smithia '
; while among the new species we

shall probably find a ' Smithii ' for each

separate genus. The same traveler is

likely to be similarly honored if he reaps

an equally rich harvest in another locality

the following year.

Another objectionable class of names be-

longing to the same general type are those

derived from localities with the addition of

the Latin suffix -ensis. Originally this was
applied to names of States or countries al-

ready in the Latin form ; and Virginiensis,

Carolinensis, etc., are irreproachable. But
then we began to have Bostoniensis, lennes-

seensis and Wyomingensis ; one writer has
furnished us with 'Bajensis,' from Baja,

the Spanish name of a small Californian

town ; and within the last few months a

distinguished German systematist, having
occasion to describe a new Selaginella from
a certain locality in Africa, has applied to

it the graceful and flowing designation
' njam-njamensis,'

Whatever may be one's individual views

concerning combinations of English per-

sonal names with Latin suffixes, I am sure

that very few defenders will be found for

the other classes mentioned, of which
' graminoides ' and ' pseudocaudatum ' are

types. To those whose classical vocabulary

is limited, the pages of the Latin lexicon

afford numerous suggestions for specific

names irreproachable in form and pregnant

with meaning ; it seems strange that so

large a proportion of our systematists regard

the rules of etymology and grammar as

of so little importance in plant naming.

Glancing over the pages of one or two of

our prominent serials, I noted the following

examples of Latin and Greek hybrids, many
of which are as clumsy in their lack of eu-

phony as they are faulty in their construc-

tion :
' paucicephala,' ' pauciphylla,' * curvi-

carpus,' ' cresenticarpus,' ' cuspidocarpus,'

' arenicoloides,' and ' polyclavatum.' I

have not thought it worth while to discuss

such specific names as ' annulum ' for annu-

latum ;
' arenicolum ' for arenicola ; and

' glabrissimum ' for glaberrimum, though

these were actually published in all serious-

ness by authors of whom better work might

have been expected.
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In his review of De Candolle's ' ISTouvel-

les Remarques sur la Nomenclature Botan-

ique ' Dr. Gray, in commenting upon the

suppression of the fourth section of article

60 in the Paris Code, enjoining the rejection

of names formed by the combination of two

languages, observes :
'' Let us hope that we

shall not be driven to the acceptance of the

specific name 'acuticai'pum' which one of our

botanists has recently perpetrated." "What-

ever may be our views of nomenclature

we must admit that in intellectual and phil-

ological attainments the botanists of the

past generation are our superiors, and we
cannot fail to award them respect and ad-

miration for their vigorous efforts in behalf

of the purity of scientific terminology. The
list of recently published names above cited,

on the other hand, may be accepted as evi-

dence of what plant nomenclature in the

twentieth century is coming to.

Having thus discussed at some length the

various forms of false or otherwise objection-

able plant names, with some slight indica-

tion of the historical practice in each case,

we are led naturally to a consideration of

the final question, what is to be done with

these names ? To my mind a serious dis-

cussion and an authoritative reply to this

question are of vital importance at the pres-

ent stage of botanical nomenclature in this

country. We now have a working code,

based on sound general principles and ap-

pealing in its practical operation to the

spirit of law and order rather than to the

fickle quality of individual judgment. Yet
this code is absolutely silent upon the im-

portant question of correctness in plant

naming. To be sure, it reafiQrms the canons

of the Paris code except where they conflict

with its newly established principles. But
the Paris Code is an instrument of consider-

able age, and, excellent as are most of its

provisions, few botanists would now sub-

scribe to all the DecandoUean requirements.

The modern tendency is to avoid interfer-

ence with any erroneously constructed

terms unless the mistake is one of gender

or orthography. The sentiment against

altering false descriptive and false locality

names like Lunaria annua and Asclepias

Syriaca is even more strong ; and this atti-

tude seems reasonable, since these names

are entirely correct in form, and the fact

that they are untrue or anachronistic is

frequently not the fault of the original

author.

Objections, however, to the alteration of

incorrectly constructed names like ' grami-

noides ' are of little force in view of the

position taken by many writers with regard

to barbaric and other names not in the

Latin or Greek form. I have already

pointed out how certain Adansonian genera

have been accepted without question while

others of the same stamp are rejected. An
attempt has been made to Latinize some of

these by adding the termination -a ; but the

result is bastard Latin at best, and is far

from the spirit of Adanson's original inten-

tion. Konig, for example, a word distinctly

German in form, has been changed to

Koniga ! If by the mere Latinization of a

name derived from some modern language

it is to be considered legitimate, then why
not take Gansblum of the same author and

make it Gansblumia ? The logical applica-

tion of this theory would make it possible

to adopt * Washtubbia ' and all of the other

wonderful creations in the ' ISTonsense Book

of Botany.

'

I am quite well aware that to retain in

their present form the barbaric names of

Necker and Adanson and the Aztec atroci-

ties of ten or more syllables published by

Hernandez in 1790 would be open to serious

practical objection ; but it is absolutely cer-

tain that all should stand or fall alike.

Sabal has no more rights than Rulac or

Konig; and if the Latin termination of

Bihukulla entitles it to admission there is no

shadow of an excuse for altering the Aj's to
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c's, as has been done in our recent manuals.

If, on the other hand, we adhere to the view
that a name, to be worthy of acceptance,

must be in Latin form, we have no recourse

but to abolish ' graminoides,' 'polyclava-

tum,' and the other hybrids, relegating

them to the same limbo of obscurity with

Gansblum, Catjang, Rulac and similar

creations.

After uniformity in recognizing the rights

of the doctrine of priority, the most im-

portant thing is to secure uniformity in our

treatment of the names assured to us

through the operation of that principle.

It is true here, as in most other affairs, that

the fewer exceptions we admit, the greater

the practical benefit of the rule. At the

present time our writers are serenely pur-

suing their individual preferences, correct-

ing a name when they deem it advisable to

do so, or even making substitutions of one

name for another through one of the causes

above discussed. It matters little whether

we establish a rule of absolute permanency,

retaining names in exactly the form in

which they were first published, or whether

we admit certain fixed exceptions ; but the

determination of a case should always be

settled by authority and never left to per-

sonal caprice. ISTo principle can be main-

tained if it is to be followed only at dis-

cretion.

One practical obstacle to any improve-

ment of existing conditions is to be found

in the tendency of the age itself. In this

connection, let me quote a paragraph or

two from the article by Professor Greene

above referred to :

"It is easy to trace to its origin this con-

dition of scanty mental equipment evinced

by a great number of the botanical writers

of to-day. Young men of the present are

more than ever in haste to be earning wages
and getting rich. It is a vulgar spirit

which pervades—it is everywhere confessed

—all classes of youth, as well as of older

people. Even they who aspire to what
were once known as the learned professions,

will hardly allow themselves the expendi-

ture of time, not to say money, that. is nec-

essary to acquire anything beyond the most
elementaryand superficial education. * * *

Nature study is captivating, perhaps much
more so than grammatical, linguistic and
metaphysical studies, to youth in general.

There is no doubt of that. Neither need it

be called in question that even a single

branch of natural history study, long and
ardently pursued, must have the effect of

training a mind to careful and minute ob-

servation, and to reasoning and reflecting,

and this is an important part of an edu-

cation. But in our time few if any nature

students are content with observing and

thinking. All must write and print ; and

this whether they have or have not learned

to write,"

Against this somewhat discouraging state

of affairs we are to set the tendency of the

present time to recognize law as paramount

and personal judgment as an uncertain

guide. If botanists of all schools can be

brought together in a strong and united

effort to improve the literary and etymo-

logical side of nomenclature, it will not be

difficult to secure agreement upon some

sound general principle which will com-

mand the respect and win the adherence of

every working scientist. There is here a

subject upon which conservatives and radi-

cals may unite, and a condition of affairs

which cries aloud for attention and reform.

Charles Louis Pollard.

U. S. National Museum.

THE USE OF HYDROCYANIC ACID GAS FOB
EXTERMINATING HOUSEHOLD INSECTS.

With the growth of our population and

the consequent crowding together of resi-

dences, the problem of the prevention and

control of household insects is deserving of

careful consideration from a sanitary stand-
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point, but one that is usually overlooked.

These pests are to be found in fewer or

greater numbers of both species and indi-

viduals in every dwelling, oflBce or store-

house, and no perfectly efficient means

either to prevent their gaining an entrance,

or to exterminate them when they are once

established, has as yet been devised.

Eecent successful applications of hydro-

cyanic acid gas for the extermination of

insects infesting greenhouse plants have

suggested the use of the same remedy for

household pests. It is now no longer a

theory, but an established fact, that .10

gram of 98-per- cent. -pure cyanide of potas-

sium volatilized in a cubic foot of space

will, if allowed to remain for a period of

not less than three hours, kill all roaches

and similar insects.

The experiments which led to this con-

clusion were made in a small building

which is used for laboratory purposes by

the Division of Botany. This structure

.has for some time been infested with sev-

eral insect pests, the more numerous and

troublesome being the common cockroach

(Periplaneta americand). The building con-

sists of one story and basement, the upper

part being rather loosely built, as it is

ceiled throughout with matched lumber.

This method of construction provides nu-

merous hiding places for the insects and

also renders fumigation difficult, by permit-

ting the gas to escape too quickly. Within

the building are several sources of mois-

ture, a rather high and constant tempera-

ture is maintained in some of the rooms,

and large quantities of seeds and sub-

stances that serve as food for insects are

stored, making conditions well adapted to

the development of cockroaches.

During the early part of last year the

roaches became so numerous as to be a det-

riment to the work of the laboratory and it

was necessary to adopt some means of

checking them. On the evening of May

10, 1900, the building was closed, and
after opening up the interior of the rooms

as much as possible the entire structure

was fumigated experimentally with about

.08 gram of 98-per-cent.-pure cyanide of

potassium per cubic foot of space. The
gas was allowed to remain during the

night, or until it gradually escaped. When
the rooms were entered the following morn-

ing there remained a perceptible odor of

the gas, but this soon disappeared after

opening the windows and doors. The
ledges and window sills were strewn with

dead houseflies and the floors bore abund-

ant evidence of the e£fect of the gas on

roaches. Not a single insect that showed

indications of remaining life was to be

found in the building. About a quart of

the flies and roaches was gathered up and

placed in a cage where they were allowed

to remain until the following day, when
two roaches showed signs of life by slow

movements ; these, however, could not

walk when placed upon their feet and sub-

sequently died.

For some time after this fumigation no

roaches were to be found in the building,

but eventually the eggs that had been pre-

viously deposited hatched and developed,

adults were carried in from other buildings,

etc., until in March of the present year the

roaches had again become so numerous as

to be a nuisance and a detriment to the

work of the laboratory. The building was

again treated with cyanide gas, this time at

the rate of .10 gram per cubic foot of space,

but was allowed to remain only fifty min-

utes, when the windows were opened and

the gas permitted to escape. The roaches

were strewn over the floors and several mice

were found dead. A large number of the

roaches were again collected and kept in a

cage until the following day, when it was

found that fully ten per cent, of them had

not been killed and were as lively as before

treatment ; the mice, however, showed no
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indications of life. The dose had been suffi-

ciently strong, but had not been allowed to

remain long enough to kill the more re-

sistant of the roaches.

The third and most satisfactory experi-

ment of the series was conducted on the

evening of June 20, 1901, when an applica-

tion of .10 gram per cubic foot was allowed

to remain in the building over night. On
the following morning the gas had not en-

tirely escaped, and house-flies, centipedes,

spiders, cockroaches, and mice were dead,

with the exception of a few roaches that

had secreted themselves between the sash

and frame of a loosely fitting window and

had thus secured enough pure air to pre-

vent their being killed.

To convey an idea of the injury caused

by the presence of large numbers of roaches

in this laboratory it might be stated that

frequently preceding this last fumigation,

photographic plates placed on racks to dry

and allowed to remain on a table for one

hour were completely ruined by having the

films eaten from the glass
;
packets of seeds

stored in mouseproof tin boxes were so eaten

as to allow the seeds to escape and in many
cases the seeds themselves were destroyed.

Since this fumigation no inconvenience has

been caused by the work of roaches or mice.

By aid of the results obtained from the

above experiments, together with our pres-

ent knowledge of the action of hydrocyanic

acid gas in exterminating greenhouse and

scale insects, it may be stated that a dwell-

ing, office, warehouse or any building may
be economically cleared of all pests, pro-

vided that the local conditions will permit

the use of this gas. It probably would be

dangerous to fumigate a building where

groceries, dried fruits, meats, or prepared

food materials of any kind are stored. Air

containing more than 25 per cent, of the

gas is inflammable, therefore it would be

well to put out all fire in an inclosure be-

fore fumigating. Hydrocyanic acid in all

its forms is one of the most violent poisons

known and no neglect should attend its use.

There is probably no sure remedy for its

effects after it has once entered the blood of

any of the higher animals. When cyanide

of potassium is being used it should never

be allowed to come in contact with the skin

and even a slight odor of the gas should be

avoided. Should the operator have any cut

or break in the skin of the hands or face it

should be carefully covered with court

plaster to prevent the gas coming in con-

tact with the flesh, or the possibility of a

small particle of the solid compound get-

ting into the cut, which would cause death

by poisoning within a few minutes' time.

Hydrocyanic acid gas should not be used

in closely built apartments with single walls

between, as more or less of the gas will

penetrate a brick wall. An inexperienced

person should never use cyanide of po-

tassium for any purpose, and if it be

found practicable to treat buildings in gen-

eral for the extermination of insects the

work should be done only under the di-

rection of competent officials. Our experi-

ments have shown that a smaller dose and

a shorter period of exposure are required to

kill mice than for roaches and household

insects generally, and it readily follows

that the larger animals and human beings

would be more quickly overcome than

mice, since a smaller supply of pure air

would be required to sustain life in mice,

and small openings are more numerous than

large ones.

The materials employed and the method

of procedure are as follows : After ascer-

taining the cubic content of the inclosure,

provide a glass or stoneware (not metal)

vessel of two to four gallons capacity for

each 5,000 cubic feet of space to be fumi-

gated. Distribute the jars according to

the space and run a smooth cord from each

jar to a common point near an outside

door where they may all be fastened ; sup-
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port the cord above the jar by means of the

back of a chair or other convenient object

in such a position that when the load of

cyanide of potassium is attached it will

hang directly over the center of the jar.

Next weigh out upon a piece of soft paper

500 grams (about 17.1 ounces) of 98-per-

cent.-pure cyanide of potassium, using a

large pair of forceps for handling the lumps
;

wrap up and place in a paper bag and tie

to the end of the cord over the jar. After

the load for each jar has been similarly

provided, it is well to test the working of

the cords to see that they do not catch or

bind. Then remove the jar a short dis-

tance from under the load of cyanide and

place in it a little more than a quart of

water, to which slowly add one and one-half

pints of commercial sulphuric acid, stirring

freely. The action of the acid will bring

the temperature of the combination almost

to the boiling point. Replace the jars be-

neath the bags of cyanide, spreading a

large sheet of heavy paper on the floor to

catch any acid that may possibly fly over

the edge of the jar when the cyanide is

dropped, or as a result of the violent

chemical action which follows. Close all

outside openings and open up the interior

of the apartment as much as possible in

order that the full strength of the gas may
reach the hiding places of the insects. See

that all entrances are locked or guarded on

the outside to prevent persons entering,

then leave the building, releasing the cords

as you go. The gas will all be given off in a

few minutes, and should remain in the

building at least three hours.

When the sulphuric acid comes in con-

tact with the cyanide of potassium the re-

sult is the formation of sulphate of potash,

which remains in the jar, and the hydro-

cyanic acid is liberated and escapes into

the air. The chemical action is so violent

as to cause a sputtering, and frequently

particles of the acid are thrown over the

sides of the jar ; this may be prevented by

supporting a sheet of stiff paper over the

jar by means of a hole in the center through

which the cord supporting the cyanide of

potassium is passed, so that when the cord

is released the paper will descend with the

cyanide and remain at rest on the top of

the jar, but will not prevent the easy de-

scent of the cyanide into the acid. The
weight of this paper will in no way inter-

fere with the escape of the gas.

At the end of the time required for fumi-

gation the windows and doors should be

opened from the outside and the gas al-

lowed to escape before any one enters the

building. A general cleaning should fol-

low, as the insects leave their hiding-places

and, dying on the floors, are easily swept up

and burned. The sulphate of potash re-

maining in the jars is poisonous and should

be immediately buried and the jars them-

selves filled with earth or ashes. ISTo food

that has remained during fumigation should

be used and thorough ventilation should be

maintained for several hours. After one of

our experiments it was noted that ice-water

which had remained in a closed cooler had

taken up the gas and had both the odor and

taste of cyanide.

For dwellings one fumigation each year

would be sufficient, but for storage houses

it may be necessary to make an application

every three or four months to keep them
entirely free from insect pests. The cost

of materials for one application is about

fifty cents for each 5,000 cubic feet of space

to be treated. The cyanide of potassium

can be purchased at about thirty-five cents

per pound, and the commercial sulphuric

acid at about four cents per pound. The
strength of the dose may be increased and

the time of exposure somewhat shortened,

but this increases the cost and does not do

the work so thoroughly. In no case, how-

ever, should the dose exceed .22 gram or

remain less than one hour.
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The practical application of this method
of controlling household insects and pests

generally is to be found in checking the ad-

vance of great numbers of some particular

insect, or in eradicating them where they

have become thoroughly established. This

method will be found very advantageous in

clearing old buildings and ships of cock-

roaches.

W. R. Beattie.

Division of Botany,

U. S. Department of Agriculture.

ENGINEERING EDUCATION IN LONDON.*

Judged merely by the magnitude and

diversity of the work actually carried out

within its boundaries, London is by far the

most important center in the world for civil,

mechanical and electrical engineering. Its

vast population includes a larger number
of engineering employers and engineering

workmen of every grade and in almost every

branch of work than any other city can

show. The demand for engineering instruc-

tion of every type is large and steadily in-

creasing. Yet the provision now existing

for engineering instruction can only be de-

scribed—if we compare it with the needs of

London in this age of steel—as trivial. Out
of six millions of inhabitants the total num-
ber of engineering students above matricu-

lation standard is estimated at 600. What
provision there is seems good, as far as it

goes, but it is ludicrously below the require-

ments of London, alike in extent, compre-

hensiveness, and variety.

The engineering instruction at present

available in London consists mainly of

three separate ' schools'—the Central Tech-

nical College of the City and Guilds of

London Institute, University College and

King's College—of a high standard of ex-

cellence in the somewhat limited work that

they undertake, with a small staff of first-

rate professors, and good, though not very

*Froin the London Times.

extensive, equipment. Their main draw-

back is their limited size and scope, the high

fees which they are compelled to charge,

and their limitation to day students. Their

work is, moreover, narrowly restricted by
lack of space, lack of staflTand lack of funds.

They contain, in the aggregate, only about

350 students in all branches of engineering.

Supplementing these three * schools' (which

are all situated in West Central London,

within an area of three square miles) there

are about a dozen less completely organized

centers of engineering instruction, each

with one or two professors and instructors

of university rank, aided by subordinates

dealing with the less advanced classes.

These include the Finsbury Technical Col-

lege of the City and Guilds of London In-

stitute, where first-rate professors deal with

junior students, and the several ' polytech-

nics,' dealing with all ages and classes of

engineering pupils. These centers are con-

veniently distributed in the difierent parts

of London ; they provide both day and

evening instruction, and their engineering

departments are rapidly increasing in size

and importance. Their equipment arid

workshop accommodation, so far as me-

chanical and electrical engineering is con-

cerned, is usually good, though somewhat

limited. Besides many hundreds of ele-

mentary students in various engineering

subjects, they contain in the aggregate

about 250 engineering students doing work

of university standard. This work could

easily be extended, by strengthening the

staff and inaproving the equipment of the

several institutions, to an almost indefinite

extent.

If we turn now to different branches of

engineering, it may be noted that (apart

from the Royal Naval College at Greenwich,

which is not open to the public) absolutely

no provision exists in London for instruc-

tion in marine engineering and naval archi-

tecture. Though the Thames is still one of
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the great shipbuilding ports, and this local

industry, moreover, has lately shown en-

couraging signs of revival, no young man
in the Thames shipbuilding yards or marine-

engine works can get access to instruction

in his profession.

For civil engineering some small pro-

vision exists of high quality. But the

instruction is limited in scope, given almost

entirely in the daytime, and barred to

most students by high fees. The position

of London, as the capital of a vast empire,

the center of organization for important

engineering enterprises all over the world,

and itself the scene of great municipal and

capitalistic works seems to call for a con-

siderable extension in the scope and variety

of instruction in civil engineering. In con-

nection with this need may be specially

mentioned the lack of any systematic in-

struction for the large and growing class of

municipal engineers ; the absence of any

school of railway engineering, dealing,

among other things, with permanent way
construction ; the need for specialized train-

ing in dock and harbor work, for which

London is the natural center, and, indeed,

the total lack of any adequate treatment of

hydraulics (for which alone Cornell Univer-

sity has a fully-equipped and well-endowed

department) . Moreover, this is perhaps the

place to notice that (beyond one or two

courses of professional lectures) London

has nothing in the nature of a school of

architecture. It contains far more archi-

tects than auy other city in the world, and

annually adds a larger quota to the pro-

fession than any other center. But it

leaves them to pick up their art in the old-

fashioned way, and makes no organized

attempt to provide modern instruction.

The result is that, whether on the con-

structive or the artistic side, we lag far

behind the United States, France and Ger-

many.

The provision for electrical engineering,

though lately much increased, is still inade-

quate, both in extent and in variety. Above

all, there is lacking any adequate opportu-

nity for research and instruction in the more

advanced and newer developments. How
much of the future of industry may not

turn on the proper working out of the pos-

sibilities of high-tension transmission and

polyphase currents? Where, too, is our

school of electric traction, which will enable

us to keep, at any rate, some part of this

rapidly-growing industry in our own hands ?

It is not to our credit that, though Great

Britain supplies the original ideas, the

greater part of the equipment of the ' tube '

railwaj'S has to be made in the United States

and Switzerland.

Dealing with the matter geographically,

we may say that, if all the existing centers

were enabled freely to expand to meet the

growing demand, and brought up to a satis-

factory standard of efficiency and compre-

hensiveness, the greater part of the six

millions of population would, as far as me-

chanical and electrical engineering are con-

cerned, be adequately served. There would,

however, still remain in the outer suburbs

such important centers of population as

West Ham, Croydon, Willesden, and Tot-

tenham, containing in the aggregate over

three-quarters of a million people, or as

many as all Glasgow, needing engineering

schools ; and even within the county area

additional engineering schools are required

in the neighborhood of Hammersmith,

Hackney, and St. Pancras. If these were

provided the number of engineering centers

within the radius would be raised approxi-

mately from 15 to 20, and it may con-

fidently be predicted that the number of

engineering students above matriculation

standard could be, within two or three

years, certainly trebled
(J,,

e., raised from

600 to, including all departments, at least

2,000) ; and would then still be far behind

the number for Belgium or Saxony, with
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which kingdoms—not with any one city

—

London has to be compared.

What is wanted in the faculty of engi-

neering is, therefore

:

1. Increase in staff of professors and in-

structors at existing centers—say £10,000

a year (£330,000).

2. Extensions at existing centers in build-

ings and equipment to accommodate addi-

tional students—say £150,000.

3. New centers—building, equipment,

and endowment of engineering departments

at—say seven at £50,000 (£350,000).

4. ISTew subjects—provision for buildings,

equipment and endowment of centers for

marine engineering and naval architecture

(£100,000); civil and municipal engineer-

ing (£100,000) ; railway, dock and hydraulic

engineering, etc. (£100,000) ; electric trac-

tion (£100,000) ; architecture (£100,000),

etc. We may say, therefore, that the faculty

of engineering needs a capital sum of £1,-

330,000.

SCIENTIFIC BOOKS.

Bihliotics, or the Study of Documents. By Per-

SIFOR Frazer. Third edition. Philadelphia,

J. B. Lippincott Co. 1901. Pp. xxiv+ 266.

The subject-matter of this book, not very

clearly suggested by the title, is the methods

used by the handwriting expert and by the

chemist, in the identification of writing and the

detection of forgery. A scientific man desirous

of getting some insight into these methods

—

or into the best of them—will find this book

good reading. It is written with a scientific

bent. It considers handwriting much as a zo-

ologist considers animals. The determination

of the characteristics of a given handwriting

is like the determination of the characteristics

of a natural species. The older methods relied

on general impressions or on the description of

salient features ;
the newer methods rely on

measurement of the details. A person's hand-

writing, like a natural species, is a variable

thing, and the exact study of it must deal in

averages and ranges of variation. " It will be

readily conceded that at least two factors ai'e

present in the performance of an act which is

often repeated. One is the general similarity,

and the other is the variation in some details

which prevents any two acts or results from ever

being exactly identical. These are analogous to

the two important factors of the theory of evo-

lution, called, by Charles Darwin, hereditary

transmission and accidental variation. In order

to arrive at an ideal standard of similar recur-

rent actions, it is necessary to eliminate, as far

as possible, the accidental variations. The most

obvious way to do this is to take the average or

mean of the records of a number of such ac-

tions." The first method devised by the author

for arriving at the mean was the graphic

method of composite photography. This ap-

peals to the eye, and shows directly which pai'ts

of a signature are most uniform and which are

most variable. A disputed signature may bet-

ter be compared with a composite of several

genuine signatures, than with any one of them.

The more exact method of averages, also de-

vised by the author, begins with actual measure

ment of details ; and it is the inconspicuous

details that are most characteristic. The salient

features can be changed more or less at the

writer's will, or imitated by another person.

But the little tricks of curvature and slant and

proportions, the minutiae of shading and align-

ment, as they are the expression of unconscious

habits, so they cannot voluntarily be laid aside,

and as they are undetected by the eye, so

they cannot be reproduced by a forger. The

most useful details for measurement are angles

and the ratios of different lengths ; these are

very inconspicious, yet fairly constant, not

changing with the size of the letters.

If, then, a signature is disputed, several genu-

ine signatures are obtained, and a certain num-

ber of details are measured in all the specimens
;

the average measurements of the genuine signa-

ture are computed, and the measurements of

the disputed signature compared with them.

Close agreement throughout stamps the disputed

signature as genuine ;
wide divergence as spu-

rious. Some divergence is of course to be ex-

pected, and in fact complete identity is evidence

of tracing. But just how much difference can

be allowed? How sure is the expert of his

decision ? It does not appear that the theory
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of probabilities has been used in any rigid way.

The author's experience leads him to adopt a

difference of Ibfo between the average and the

disputed signature as ground for suspicion.

Differences of 5 or even 10^ are not uncommon
in genuine specimens. But differences of 15 fo

are uncommon, and, especially if repeated, are

suspicious. The expert's decision must often

rest on rather weak foundation as judged from

a scientific standpoint, and the more so since he

often has but half a dozen specimens from which

to determine his average. The work of Mr.

Frazer is very suggestive of what might be done

in the study of handwriting. An extensive

study of the variability of the individual, and of

the differences between different individuals, as

regards these ratios, angles, and other details,

would show how sharply individualized they

are, and furnish a scientific basis for the expert.

Another method of the author is the micro-

scopic examination of the margins of the strokes.

Under a magnification of 120 diameters, or even

much less, a pen or pencil stroke is seen to have

irregular edges ; it is full of serrations of dif-

ferent sizes, the smaller superposed on the

larger. There are usually more of them in one

margin than in the other, depending on the

position of the pen and other peculiarities of

the writer. Whether they are completely in-

dividual, it would be premature to say, but

they can at least be often used to distinguish

between the writing of two persons. With the

cooperation of Professor Witmer, the author

has made micro-photographs and camera lucida

tracings of these wavy margins, and inclines to

regard some of them as i^ecords of the minute,

normal tremor of the hands, produced by
fluctuation in the nerve currents that control

the muscles. Machine-ruled lines, though not

free from irregular margins, showed fewer

serrations than lines made by hand. There-
viewer is much inclined to doubt this interpre-

tation of the wavy margins, since he finds the

serrations more marked on rough than on
smooth paper, whereas the friction of the

rovigh paper would tend to conceal the tremor.

The rate, too, at which the serrations are pro-

duced is not approximately constant, as that

of the tremor is, namely, at 8-15 pulses per

second ; a fast stroke and a slow show about

the same number of serrations per millimeter

and those in the fast stroke must have been

made, in one line measured, at about the rate

of 480 per second. Many of the irregularities

are probably due to the texture of the paper,

and others to vibrations of the pen. Yet one's

manner of holding the pen might give rise to

characteristic forms of margin.

Still other chapters of the book treat of the

chemical and y)hysical tests for inks, of tests

for erasure and other tampering, of tests

for 'guided hands,' and of other problems in-

cidental to the detection of forgery. There

are several excellent plates.

E. S. WOODWORTH.

Taxidermy, Comprising the Skinning, Stuffing and

Mounting of Birds, Mammals and Fish. With

numerous engravings and diagrams. Edited

by Paul IST. Hasltjck. London, Paris, New
York and Melbourne, Cassell & Company.

1901. 16mo. Pp. 160.

Within the last ten years at least three ad-

mirable books on taxidermy have been brought

out in the United States, and any new work on

the subject should either bring forward some

new and improved process of preserving ani-

mals, or at least present the most approved

methods in a clear and detailed manner. The

little book under consideration does neither

;

the methods described in its pages are the old

ones, and not always the best of those, while

the amount of space given to each group of ani-

mals is so limited that the descriptions are nec-

essarily brief, while there is nothing whatever

on the mounting of large mammals, although

this is seldom acquired from books alone.

However, the book is intended for the ama-

teur who wishes to preserve some trophy of the

chase rather than for any one who really intends

to master the art of taxidermy, and there are di-

rections for making screens, polishing horns,

tanning skins, and doing various bits of taxi-

dermic fancy work. The small size of the book

enables it be to readily put in the pocket, and,

as it takes but little room, it might readily be

carried to seashore or country on the chance that

it might be desired to save some bird, mammal
or fish, or make a pair of wings into a screen.

F. A. L.
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La Democrazia nella Beligione e nella Scienza-

Studi sulV America. By Angelo Mosso.

Milan. 12mo. Pp. 450.

This book is a striking proof of the remark-

able versatility of Professor Mosso, the Italian

physiologist. It purports to be a resume of im-

pressions gathered on his visit to this country

in 1899, but the book has a wider bearing and

goes quite beyond the scope of a journal of

travel. It is a very suggestive survey of some

of the most characteristic aspects of American

life, and Professor Mosso, who was already

known as a writer of unusual brilliancy and

cleverness in his own field of physiology, shows

here a decided taste for sociological investiga-

tions—a feature quite new in the personality of

the author of 'La Paura.' He is too modest

to consider himself anything but a dilettante

in the study of social facts and problems.

But the thoroughly scientific training of

Mosso's mind, his experimental habits and

trend of thought, his keen power of obser-

vation, raise the value of his sociological im-

promptu and give his studies of American

life a deeper significance, which cannot fail

to command the attention of the ' specialist

'

himself.

The book includes eleven chapters and, as

an appendix, the lecture on ' Thought and

Motion ' delivered at Worcester, Mass. , on

July 7, 1899, on the 10th anniversary of the

foundation of Clark University. The first

chapter is mainly descriptive. It is a series of

notes taken while travelling through the coun-

try. Mosso, who is a fine writer, shows here

his characteristic qualities of vividness and bril-

liancy. The second is a study of the general

features of the jDopulation. Here the physiolo-

gist has his way and shows himself at every

step. The various aspects of the population,

anthropological characters, mental and moral

traits, the demotic composition, the birth-rate,

the criminal and suicidal tendencies, etc., are

all systematically taken up and discussed with

great clearness and lucidity. Mosso is struck

by the unmistakable evidence of nervous strain

exhibited by the American population, as a

whole. "Perhaps," he says (p. 38), " we have

reached in this country the maximum limit of

work that can be attained by the neuro-muscu-

lar system." Mosso is a firm believer in the

influence of climate upon the race.

"The transformation of the anthropological

characters under the influence of climate is,"

according to Mosso, "a physiological fact that

cannot be doubted " (p. 75). Climate and edu-

cation—meaning, of course, by the latter the

action of social environment—are the only

sources of dissimilarity in men (p. 106). This

is the thought that runs through Chapter III.,

in which the racial question is taken up and

discussed in the light of recent literature.

Mosso does not believe in the form of the skull

as being the differential element of racial

types and an index of the psychical tendencies

of each. "This is," as he puts it, " a puerile

form of materialism. Our present knowledge

of the structure and function of the nervous

system does not warrant our attributing such a

prominent importance to the form of the skull.

The alleged measurements of the anthropologists

are entirely worthless as a means of determin-

ing the psychical tendencies of a man or a

nation " (p. 80). The difference in the form of

the skull and in the color of the hair, upon

which the entire structure of Ammon and

Lapouge's anthropo-sociology is based, is due

to the combined action of altitude and tem-

perature

—

i.. e., to the climate. Inhabitants of

the mountains have fair hair, while inhabitants

of the plains have dark hair. Livi has con-

clusively shown that all over Italy—including

Sicily and Sardinia, where the so-called north-

ern races never reached—the mountains are

inhabited by fair-haired men. Since the color

of the hair is dependent upon the deposition

therein of a varying amount of pigment ulti-

mately derived from the blood, it is not difficult

to trace the connection between the climate

and the phenomena of oxidation which are at

the bottom of the production of pigmentary

matter. On the other hand, the dissimilarity in

the form of the skull, upon which so much stress

has been laid by anthropologists, is merely due

to the lack of correlation between the size of

the body, which is influenced by altitude and

temperature, and the size of the brain, which is

left unchanged (pp. 82-83). There are no races

in the old metaphysical meaning ofethnic groups

governed by congeuitally blind impulses. The
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differences among men are all traceable to the

action of climate and education (p. 96). The

Germans and the Scandinavians are, together

with the Latins, the representatives of the same

Mediterranean race, which, according to the

most accepted view (Sergi, Ripley) was the

primitive inhabitant of Europe. The so-called

northern peoples are merely that part of the

original racial stock that went north and became

fair-haired, taller and dolicocephalic through

the combined action of climate, social environ-

ment and natural selection (p. 97). This leads

Mosso to refute the legend of Latin decline and

to discard the assumption that there exists a

congenitally organic difference between the

Americans—as representing the northern races

—and southern or Latin races.

While we agree with Mosso in his refutation

of the fantastic theories of Ammon and La-

pouge, we cannot leave unchallenged a state-

ment made at the very beginning of this inter-

esting chapter. Mosso says (p. 79) that "a
physiologist cannot possibly admit the exist-

ence of differences among white men in regard

to the aptitudes of the nervous system. So-

ciologists," he says, "are largely responsible

for the widespread belief that the causes of

historical facts should be traced to different im-

pulses originating from an alleged structural

dissimilarity of the nervous system. '

' Without

admitting the skull theory and all the nonsense

connected with it, we cannot deny the existence

of two mental types, a motor and a sensory,

to which correspond, on the volitional side, the

impulsive and the obstructed, as masterfully de-

scribed by James. Now, these mental types can-

not but be the outcome of some peculiarity in the

ultimate structure ofthe nervous system. There

must be some deep physiological condition to ac-

count for the fact that in one set of brainswe have

a quicker discharge into the muscles than in an-

other set where we have a distinct damming up

of the nervous impulse. We are as yet unable

to determine what this deep-seated peculiarity

is. Probably we have to deal with a chemical

problem, and the difference between the two
classes of brains in question is in some way
related to the metabolism of the nervous ele-

ment. The fact, however, is undeniable and

Mosso, as a physiologist, cannot possibly think

that these two mental types have no physiolog-

ical substratum. Space forbids an exhaustive

discussion of this interesting topic, but we must

say that the unequal distribution of these two

types of brains within a definite social group is

probably the fact which affords the most con-

clusive explanation of the so-called racial dif-

ferences. According to the predominance of

one or the other of those two mental types,

within the group, we have a different mental

tone in the community and these various shades

of mentality are, after all, the very essence of

racial dissimilarity.

In the next chapter—the fourth—Mosso takes

up the problem of Democracy and Religion. He
is struck by the wonderful growth of Cathol-

icism in this country, a fact which is in har-

mony with the expansion of Catholicism in

Europe, and especially in England, within the

last fifty years. Seeking an explanation, Mosso

remarks that religion is necessary only for the

mentally weak

—

i. e., for the masses. A nation

of philosophers might do without it, just as the

intellectual elite does. But no religion can help

those who believe better than Catholicism be-

cause this latter appeals more vividly to the

emotional element, which is the very essence

of belief (p. 128). Protestantism is, like the

northern climates, gray and sad. There is an

element of dullness in it which is in striking

contrast with the warmth and life of Cathol-

icism, and since religions have always been, as

Mosso vigorously puts it, ' a form of festival

'

(unaforma di festa) it is the one that appeals more

vividly to the senses which has the greater

power of propagation (p. 129).

On the other hand, civilization makes men
more exquisitely excitable. This ' effeminating ^

influence of civilization is also at work in the

expansion of Catholicism (p. 128). The tend-

ency to mysticism which is quite evident in

art and literature is a result of the increased

intensity of excitability brought about by the

refining influence of civilization. And mys-

ticism is fatal both to science and to Protestant-

ism. The clearness of Mosso' s position is some-

what obscured by the fact that he refers to

Catholicism as being both the religion of the

ignorant masses and the religion of the hyper-

cultivated mystical. Now, Catholicism can be
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one or the other of these two things, but cannot

be both at the same time. Perhaps the latter

interpretation is the nearest to truth. The ex-

pansion of Catholicism in England within the

last fifty years is evidently related to the under-

current of mystical tendencies which has been

pushing Saxon art towards archaic forms. But,

as far as this country is concerned, the growth

of Catholicism is dependent upon increase in im-

migration from Catholic countries, a factor which

has been somewhat underestimated by Mosso.

In the following chapters—V., ' The Weak-
ness of Eeligious Feeling,' VI., ' The Protestant

Universities,' YII., 'The Catholic Universities

and Canada,' VIII. ,
' Americanism,' IX., 'Mod-

ern Tendencies in Education '—Mosso takes up

the different aspects of the problem upon which

his interest is mainly centered, i. e., the prob-

lem of the relation that democracy bears to re-

ligion and education. Particularly worthy of

mention are the chapter on 'Americanism,'

which gives a very clear account of the contro-

versy waged between the Roman Curia and

some prominent representatives of Catholicism

in this country, and those in which he describes

the peculiarities of American university life.

Chapter X.—'The Crowd and the New Aris-

tocracy '—is a study of American political life

as influenced by the formation of a powerful

aristocracy of millionaires. The tenth chapter,

on ' Primitive America,' is a hymn to nature.

It is a vigorous description of some of the most

picturesque aspects of this continent, in its

wildest regions, where civilization has not yet

spoiled the divine charm of an enchanting na-

ture. Here Mosso shows his decided literary

tastes, and some of his pages are really beautiful.

On the whole, Mosso' s book will prove both

interesting and instructive to his own compa-

triots as throwing a fuller light upon this won-

derfully growing country, which is called to

play such a tremendous role in the drama of

the century. While to the American reader

who can afford to take hold of this charming

book, it will undoubtedly be a source of deep

gratification to see how the noble efforts of this

valiant race towards a high ideal of civilization

are appreciated by a scholar and a scientist of

Mpsso's standing and fame.

Gustavo Tosti.

Atoms and Energies. By D. A. Murray, with

an introduction by Professor Frederick
Starr, of the University of Chicago. New
York, A. S. Barnes & Co. 1901.

"It is a long time since I have read a work in

physical science which has given me so much pleasure

as 'Atoms and Energies.' The subject is interest-

ing, the point of view novel, the argument clear, the

book itself satisfactory."—Professor Starr.

In writing this short review our chief aim is

to make reply to Professor Starr, for we too

have been trying to interest him and others

not specially devoted to the subject in physical

science.

From the contents of the little book before

us it appears that the author knows nothing of

the works of the great builders of that marvelous

Engine of Interpretation, the atomic theory.

Among these works may be mentioned the fol-

lowing, each of which is monumental in charac-

ter. The list will serve to indicate to the

reader the present scope of the atomic theory.

Maxwell's and Boltzmann's contributions to

the ' Kinetic Theory of Gases,' Sohncke's
' Theory of Crystal Structure,' Poisson's contri-

butions to the ' Molecular Theory of Elasticity,'

van't Hoff's ' Stereo -chemistry,' Planck's

' Electro-atomic Theory of Eadiation,' and J. J.

Thomson's ' Corpuscular Theory of the Electric

Discharge,' to say nothing of such works as

Johnstone Stoney's on 'The Electron Theory,'

and Lord Kelvin's on ' The Vortex- atom

Theory,' both of which are devoted to 'many

an assumption that is not exactly necessary,'

to use Helmholtz's words, which are quoted in

the next paragraph.

What are atoms? we are inclined to ask when

we take up Mr. Murray's book, although under

ordinary circumstances the question does not

much concern us. In so far as we have any-

thing to do with them we believe they are

mere logical constructions. Bacon long ago

listed in his quaint way the things which seemed

to him needful for the Advancement of Learn-

ing. Among other things he mentioned ' A
New Engine or a help to the mind as a tool is a

help to the hand,' and the greatest achieve-

ment of the nineteenth century in physical sci-

ence is the realization of Bacon's idea, in a

great body of useful theory. As Helmholtz

y
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says: "It is a great advantage for the sure

understanding of abstractions if one seeks to

make of them the most concrete picture possi-

ble, even when the doing so brings in many

an assumption that is not exactly necessary."

Just how much of this useful theory is to be-

come the common pi'operty of all men it is im-

possible to say. For one thing, the theory is

not by any means fixed and may not be for a

century to come, and no one but the most de-

termined specialist can be expected to appro-

priate and use the more complex theories which

depend upon the keenest mechanical sense, the

sharpest algebraic faculty, the strongest geo-

metrical imagination and the most devoted

study ; but there is a great and growing body

of simple conception and theory which can and

does represent to the understanding a vast

array of fact. Every one should know that

the physicist's idea of a thing such as a gas,

an electric current, or a beam of light comes

very near to being a working model of the

thing. The elements out of which such models

are made are purely notional, and although

the physicist habitually speaks of them in

objective terms for the sake of concreteness

and clearness, it is of the utmost importance

that the thought be chiefly directed to the

physical facts which are represented and not

to the models themselves. Thus the chemist

may speak of the tetrahedral carbon molecule

with assymetrically attached molecular groups,

while the thought is directed chiefly to those

remarkable physical properties of sugar and

tartaric acid which are intended to be repre-

sented.

There is a tendency among reflecting men to

confuse the boundaries between our logical con-

structions and the objective realms which they

represent to the understanding. In fact, Miin-

sterberg maintains that this confusion is the

gravest danger of our time. It seenas to us that

these logical constructions constitute the nox-

ious gases mentioned by Professor Woodrow
Wilson as escaping from our laboratories, and

that they become noxious by confusion and mis-

use. The old idolatry is the worship of exter-

nal form—imagine a remote ancestor worship

fully contemplating the newly invented club

instead of using it—and the new is the con-

templation of our logical constructions in an

aspect in which they are not real, a vaporous

idolatry which is frightfully prevalent.

We are impressed more and more every day

with the fact that the most satisfactory special-

ist to talk with is the biologist. His knowl-

edge is not represented to his mind by means of

that mathematical-mechanical system of con-

ceptions which is the basis of all our knowledge

in physical science, but it approaches ai-t in its

close association with external form. Conver-

sation with a physicist, however, is very like

looking into the mechanism of a Mergenthaler

type-casting machine with the machine out of

sight, feasible enough among designers and

builders, but scarcely a satisfactory basis for the

flow of thought when one party in the con-

versation happens to be unfamiliar with and

perhaps not interested in the mechanism in ques-

tion. Nevertheless a seriously minded physi-

cist cannot help feeling mortified when he sees

a colleague of Professor Starr's standing exam-

ining a more or less fanciful, inoperative, and

obsolete pea-shooter with the pleasurable con-

viction that he is unraveling the intricacies of a

complicated mechanism of the latest and most

approved construction.

W. S. Franklin.

SCIENTIFIC JOURNALS AND ARTICLES.

The American Anthropologist for April-June,

which has just reached us, contains the follow-

ing articles :

' The Owakiilti Altar at Sichomovi Pueblo ' :

J. Walter Fewkes.
' Chalchihuitl in Ancient Mexico '

: Zelia Nut-

TALL.
' Notes on the Alsea Indians of Oregon '

: Liv-

ingston Farkand.
' Kootenay Group-drawings '

: Alexander F.

Chamberlain.
' Ethnology in the Jesuit Eelations ' : JoSJSPH D.

McGuiRB.
' Eare Books relating to the American Indians ' :

Ainsworth R. Spofford.
' Summary of the Archeology of Saginaw Valley,

Michigan '
: Harlan I. Smith.

'Mummification, especially of the Brain '
: D. S.

Lamb.
' Decorative Symbolism of the Arapaho ' (with

plates V. and VI. ) : A. L. Keoeber.



August 23, 1901.] SCIENCE. 297

' Initiation Ceremonies of the Wiradjnri Tribes' :

E. H. Mathews.
' The Development of Illumination ' : Walter

Hough.

The contents of the American Journal of Sci-

ence for August are :

'Experiments on High Electrical Resistance,' Part

II. : O. N. EooD.

' Mineralogical Notes' : A. J. Moses.
' Motion of Compressible Fluids ' : J. W. Davis.
' Action of Sodium Thiosulphate on Solutions of

Metallic Salts at High Temperatures and Pressures ' :

J. T. Norton, Jr.
' Secondary Undulations shown by Eecording Tide-

gauges '
: A. W. Duff.

' Mathematical Notes to Eival Theories of Cos-

mogony '
: 0. Fisher.

' Studies of Eocene Mammalia in the Marsh Collec-

tion, Peabody Museum '
: J. L. Woetjian.

' Electromagnetic Effects of Moving Charged

Spheres '
: E. P. Adams.

' The Nadir of Temperature and Allied Problems '
:

J. Dewae.

The American Geologist for July contains a

' Sketch of the Life and "Work of Augustus

Wing,' by Henry M. Seeley. In this article

the work of Mr. Wing, the teacher and preacher,

in solving the early problems in New England

geology is set forth. A portrait accompanies

the article. ' Beach Structures in the Medina

Sandstone,' is discussed by Professor H. L.

Fairchild. The Medina sandstone is described

as shallow water deposits, following the con-

clusions of Dr. James Hall and controverting

the theory of Dr. Gilbert, who recently main-

tained that certain structures in said sandstone

are giant ripples formed in deep ocean. The
writer compares the structures in question to

the beach formations on Lake Ontario at the

present time. The article is accompanied by
five plates from photographs. ' The Michipico-

ten Huronian Area,' by S. B. Wilmott, describes

an area north of Lake Superior. It is accom-

panied by a geological map of the region. Mr.

Oscar H. Hershey discusses * The Age of the

Kansas Drift Sheet,' and gives reasons why the

Kansas drift as well as others of the lower

Mississippi is a very old one. ' The Georgia

Bauxite Deposits : Their Chemical Constitution

and Genesis,' by Thomas L. Watson, is accom-

panied by a plate showing the distribution of

that mineral in Georgia. ' The Age of the

Kansas-Oklahoma Redbeds ' is discussed by J.

W. Beede. The author put the deposits in

question in the Permian. This paper is followed

by * A Short Discussion of the Origin of the

Coal Measure Fire Clays,' by T. C. Hopkins,

and the usual Comments and Reviews.

SOCIETIES AND ACADEMIES.

SECTION H. ANTHROPOLOGY. TITLES FOR
PRESENTATION AT THE DENVER MEETING.

' Sculptured. Stone Images of Man by the Abori-

gines in Nicaragua ' : J. Crawford.

(1) 'The Stanley McCormick Hopi Expedition of

1901 '
; (2) 'The Sacred Bundle of the Osage'

; (3)

'Games of the Pawnees'
; (4) 'Hand or Guessing

Games of the Wichitas ' : George A. Dorset.
' Influences of Eacial Characteristics on Socializa-

tion '
: Frank W. Blackman.

' Exhibit of curves of speech '
: E. W. Scripture.

'The Physical Characters of the Various Pueblo

Indians, including the Mokis and Zuiiis ' : Ales

Hrdlicka.
' Current Questions in Anthropology '

: W J Mc-

Gee.
' A Plea for Greater Accuracy and Greater Sim-

plicity in the Writings of the Future regarding the

American Aborigines ' : Charles E. Slocuji.

(1) ' The Teaching of Anthropology in the United

States'; (2) 'The Anthropological Collections of

Yale University Museum'
; (3) 'Twenty Years of

Section H '
;
(4) ' The Sherman Anthropological Col-

lection, recently jDurchased by the Scientific Society

of Holyoke, Mass ' : George Grant MacCurdy.

QUOTATIONS.

priority in the discovery of the malarial

parasite.

An unfortunate controvei-sy having arisen on

the question of priority in the proof of the mos-

quito theory of the transference of malarial in-

fection, Major Ronald Ross has published some

correspondence on the subject which shows that

the claims of some of the Italian observers can-

not be substantiated (' Letters from Rome on

the New Discoveries in Malaria,' 1900). These

eight letters were written by Dr. Edmonston

Charles, a resident in Rome, to Major Ross,

then in India, and date from November 4, 1898,

to January 1-4, 1899 ; a letter from Dr. Daniels

is included, and they are preceded by a critical
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introduction, and terminate with a postscript

and bibliography by Koss. At this period the

Italians, notably Grassi, Bignami and Bastia-

nelli, were endeavoring to follow Eoss's inves-

tigations on the development of the malarial

parasites in the mosquito, and Dr. Charles

acted as an intermediary, informing Eoss of the

progress made by the Italians, and similarly

communicating to the latter Eoss's observations

and handing them his specimens. In the first

letter, Charles asks for specimens for Marchia-

fava ' of the mosquito in which human malaria

develops.' Grassi now denies that Eoss ever

detected this species. It is pointed out how
closely the Italians followed and how well in-

formed they were of the details of Eoss's work,

yet now Grassi states that his labors were inde-

pendent of Eoss. In the third letter, with re-

gard to the cultivation of crescents in the ' dap-

pled winged mosquito ' by Eoss, Charles says,

"He (Grassi) seemed perfectly satisfied that

your description referred to the Anopheles clav-

iger.^' Grassi now contends that he could not

identify the malaria-bearing mosquito from

Eoss's description. Bignami, Grassi and Bas-

tianelli have frequently stated that Eoss's first

successful experiments with human malaria

were unsound, because the insects employed

might have already bitten another animal before

having been fed on man. Yet in Eoss's publi-

cation it is clearly premised that the insects

had been bred in bottles from the larvae.

—

Na-

ture.

IMPRESSIONS OF A GERMAN CONGRESS.

An occasional correspondent, who speaks

from experience, has been moved to unburden

his soul as to the mode in which discussions

are carried on at some German scientific con-

gresses. The picture he draws is not, he de-

clares, exaggerated, but his remarks must be

understood as applying only to those congresses

which are not divided into sections but in

which the discussions take place in plenary

session. There is a large room where the con-

gress is to take place, filled with hundreds of

our colleagues, of German and other nationali-

ties. These gentlemen are prepared for several

days' ennui, but are also resolved not to let it

be all dull. They present a very varied ap-

pearance, and produce a very varied impres-

sion by the complexity of sound which their

conversation, before the commencement of the

proceedings, creates. The management con-

sists of a chairman, who is changed at each

sitting, and his confreres, the president, the

secretary, and the other members of the coun-

cil. The chairman opens the day's proceedings

by informing the readers of papers that the

time limit, namely, half of an hour for papers,

and ten minutes for discussion speeches, will be

rigidly adhered to. At first all goes smoothly

until a speaker has occupied the attention of

the House for twenty minutes or so, when
there is heard an ever-increasing buzz of con-

versation from the back part of the room. Of

this the speaker takes no heed, and when the

half-hour is past, the chairman merely stretches

himself and remains quiet. The next speaker

has obviously not been fortunate in the impres-

sion that he has made on the House, for the

conversation, begun during the last speech,

continues, and becomes disturbing. But he,

being accustomed to such trivial inconveni-

ences, labors on steadily. The hands of the

clock steal slowly onward, and when they

register that the speaker has been standing at

the desk for nearly twenty minutes, a single

cry of ' End !
' (Schluss) is heard. Soon the

air is rent with wild delighted cries of 'End!'

and feebly tempered by a few subdued re-

monstrating ' Gsch.'' The chairman rings his

bell. Some order is restored, and he tells

the speaker that he has two minutes more.

Poor speaker ! He has lost the thread of

his argument (for papers must be given from

memory, not read), he is face to face with

the fact that he has but two minutes more

to live—as a speaker—and he thereupon in-

variably pitches himself headlong into his sub-

ject, at such an enormous rate, and with so

much energy, that it becomes a matter of im-

possibility to understand what he is speaking

of. The noise at the far end of the room con-

tinues, and in one minute the second ' sound

'

ofthe bell is heard. The chairman now shows his

humanity and asks the House to decide whether

the speaker shall continue or not. This is

done either by direct appeal and an interpre-

tation of the responsive sound, as to what the
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wish of the majority is, or by a show of hands.

There is a subtlety iu the decision, for if the

chairman wishes he can rule on a single show,

or he may ask for 'Ayes' and 'Noes,' or he

may compare the number of hands shown with

the number of persons present. But it is

decreed that our friend, the speaker, must

stand down, and there is something pathetic

in his self-conscious, proud and satisfied bow,

and the death-like silence which follows it for

one moment. A discussion now takes place.

At first absolute oblivion of time seems to sur-

round the Chair, and the first intimation which

the occupant of it receives of the fact that one

member has occupied the platform for nearly

half an hour is that his conversation with a

colleague is interrupted by a dozen eager mem-
bers who wish to have their say. Then he

rings the bell and asks if the speaker has much
more to say, but to do this he waits until the

latter has reached the middle of a sentence.

' I am just finishing,' is the reply. Five min-

utes later a further ring, the same question,

the same reply. Still five minutes later the

chairman says that Herr X. is in possession of

the platform, and requests the loquacious one to

stand down. He forgets to bow, and, collect-

ing his notes and papers slowly mumbles that

he has had no time to give his most important

points of argument. Will he try to continue

his arguments at next year's congress ?

—

British

Medical Journal.

CUBBENl NOTES ON PHY8I0GBAPEY.

/,A ' THE MARYLAND COASTAL PLAIN.

A LUMINOUS generalization concerning the

a^^ geological history and the geographical features

of our Atlantic coastal plain has lately been an-

nounced by Shattuck (' The Pleistocene Problem

of the North Atlantic Coastal Plain,' Johns

Hopkins Univ. Circulars, No. 152, 1901). Five

shore lines with wave-cut and wave-built ter-

races, accompanied by spits, bars and lagoon

deposits, are recognized. The uppermost is the

Lafayette on the margin of the Piedmont up-

lands at altitudes of from 300 to 500 feet. The
lowest is on the present coast. The develop-

ment of each shore line was preceded by a

period of erosion during a somewhat higher

stand of the land ;
hence when submergence to

the new level occurred, the shore was of irreg-

ular outline. Valleys Avere thus repeatedly

drowned, and rivers transformed into estuaries
;

for one may trace the younger terraces along

the sides of the older valleys. The changes of

level do not seem to have been accompanied by

so much warping as has been inferred by other

observers : the conclusions thus announced are

thought to be applicable to the coastal plain for

some distance northeast and southwest of Mary-

land. A fuller description of the topographic

details on which these changes are based will

be waited for with interest.

DUNMAIL RAISE.

The low pass between Windermere and Kes-

wick in the English Lake district, annually

crossed by thousands of tourists in stage and on

foot, is known as Duumail Raise. Its elevation

is 782 feet, between Helvellyn, 3,118, and Sea-

fell pikes, 3,210. R. D. Oldham (' On the Origin

of Dunmail Raise, Lake District,' Quart. Journ.

Geol. Soc, LVir., 1901, 189-195) points out

the striking disproportion between the size of

the local streams and the dimensions of the op-

posing valleys that head in the open j)ass, and

concludes that it is the work of a large river

which once flowed from north to south through

the mountains, long maintaining its course in

spite of their upheaval, until at last overcome

by a too rapid warping. While the conditions

of such an origin are readily conceived, the

consequences by which the conditions may be

'"tested are not explicitly stated, and the reality

of the postulated river is left in doubt. The

present form of the opposing valleys being held

to be beyond production by the existing

streams, the valleys are taken as the product

of the extinct river. The valleys being still

but little modified by their streams, the warp-

ing by which the river was broken in two mutt

have been relatively recent. The slopes of the

opposing valley fioors being strong and of re-

cent origin, the warping that produced the

slopes must have been rapid. As the present

north-sloping valley descends against the slope

of the extinct river for ten miles or more, the

warping must have affected the district for a

number of miles north of the pass. So rapid

and extensive a warping can hardly have been
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limited to tlie valley of only one river ;
its ef-

fects should be visible in all the neighboring

valleys of the lake district , and until these ef-

fects are carefully deduced and systematically

searched for, it seems safer to regard the ero-

sion of the pass by a recently extinct river not

as a probable conclusion, but only as an open

suggestion.

A possible origin of the pass by glacial ero-

sion in a preglacial notch of less depth is con-

sidered by Oldham and dismissed, because

traces of glaciation were not found at a suffi-

cient height ; but on the latter point other ob-

servers do not agree, some maintaining the

occurrence of an extensive local glaciation be-

fore the minor glaciation referred to hj Old-

ham. Hanging valleys are not rare in these

mountains ("We find in the Lake district a

number of tributary valleys occurring in the

hearts of the ridges, and opening out far above

the bottoms of the main valleys, discharging

their waters down the slopes in cascades."

Marr, 'Scientific Study of Scenery,' 136), and

one of them may be seen opening in the moun-
tain side on the east just north of Dunmail sum-

mit. Glacial erosion as well as river erosion

may, therefore, still deserve consideration in

discussions as to the origin of the pass.

BRITTANY.

One of the excursions of the International

Geological Congress held at Paris a year ago

was led through Brittany by Barrois. An in-

teresting account of it has been prepared by H.

Credner under the title of its ancient name
(' Armorika,' Geogr. Zeiischr., VII., 1901, 21 p.).

In contrast to the great deformation of the

ancient rocks, moderate reliefs prevail to-day,

much of the surface being nearly level to the

eye for long distances. The region is peneplain,

with occasional ridges and uplands maintained

by the stronger rocks, but even there the forms

are well subdued. The plain is usually clothed

with a deep soil. It is here and there incised

by narrow, steep-sided valleys, on whose walls

the firm rock is exposed. The uplift of the

peneplain, whereby the incision of young
valleys has been permitted, is not explicitly

stated, and the assertion that 'the A'alleys are

extraordinarily old ' is liable to misunderstand-

ing, until the reader infers that it is the prede-

cessors of the present valleys that must be

meant. The coast is generally marked by

cliffs, torn into a ragged outline by a violent

sea. The destructive work of the waves has

been aided by a submergence of the land,

of which there is not only geographical evi-

dence in the form of bays and drowned

valleys, but historical also, in the form of the

ruins of a submerged town, of Roman roads

that lead into the sea, and of megalithic

monuments visible only at extreme low tide.

The separation of England from France is as-

cribed to this submergence as well as to marine

abrasion. W. M. Davis.

A NEW AECHEOLOGICAL PUBLICATION.

Commencing about September 1, the Arch-

eological Section of the Wisconsin Natural

History Society will publish, at regular inter-

vals, a little 6- or 8-page sheet to be devoted to

the cause of Wisconsin archeology. By this

means it is hoped to keep alive and further the

interest of the students, educators and col-

lectors of Wisconsin in bringing about a better

state of affairs as regards the preservation of

the prehistoric monuments of the State.

The as yet uninterested attitude of the

legislators argues that, for a year or two, at

least, no bill favoring a State survey can be in-

troduced. It is best, at present, to band to-

gether all persons interested until the time for

action shall arrive so that the project can be

carried to a successful issue.

The Bulletin is to be the organ of the cam-

paign for a State archeological survey. It will

not trespass upon the field of the journals now
being published and which, being of too high

price for the majority of State collectors and

of a nature technically beyond their training, are

not available for this purpose. It is intended

to publish articles of local interest, short, gen-

eral articles intended to train the average

student, editorials favoring the free studj^ and

preservation of antiquities, notes, contributions

of state collectors and students, notices of

books bearing upon Wisconsin archeology, and

all matter which will make the Bulletin of par-

ticular value to the archeologist of Wisconsin.
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Dr. Charles E. Brown, of the Milwaukee

Public Museum, is acting editor of the Bulletin,

which will be known as the Wisconsin Arclix-

ologist.

Harlan I. Smith,

G0VEBN3IENT RAILWAYS IN EUROPE.

Dr. a. von der Leyen, a railroad expert,

has published an article in the June number of

the German Bevieiv, concerning the manage-

ment of the government railroads of Prussia,

of which Consul General Giinther sends an ab-

stract to the Department of State.

He demonstrates that the example of Prussia

in buying the private railroads and running

them on government account has contributed

to popularize this system in other countries,

and states that not only have the other German

states followed it, but that almost all the other

European countries have purchased the exist-

ing railroads.

The Austrian government railroad net has

to-day a mileage of almost 6,300 miles ; that

of Hungary, about 8,150 miles. Since 1882

a great change has taken place in Eussia
; of

the then existing 14,000 miles of railroad, only

about 40 miles were owned by the government.

The total mileage in 1897 was about 24,300

miles, of which 15,780 miles belonged to the

government. To this must be added the gov-

ernment railroads in Finland and Asiatic Eus-

sia, the Trans-Caspian and the Siberian rail-

roads. The Servian, Eoumanian and^Bulgarian

railroads are owned exclusively by the respec-

tive governments. Of the northern European

kingdoms, Denmark has a government railroad

system of 1,167 miles and 525 miles of private

railroads. Norway's railroads belong almost

exclusively to the government. Sweden has

2,303 miles of government and 4,387 miles of

private railroads. The government has not

yet succeeded in acquiring the latter, al-

though efforts have been made to do so.

Belgium, in 1898, through the purchase of the

Grand Central Beige and some minor private

roads, became the possessor of the whole Bel-

gium railroad system. Holland acquired all

the remaining private railroads in 1890 ; they

are, however, operated by two private com-

panies. The Italian Government purchased all

private main railroads of Italy in 1885 and

leased them for twenty years to private cor-

porations. Mr. von der Leyen states that both

the last countries have had unpleasant experi-

ences with this arrangement. Switzerland, after

long discussion, resolved by federal law in Octo-

ber, 1897, to gradually purchase all the private

railroads. On January 1, 1901, the first federal

railroads were operated by the Government.

Bj'^ agreements of 1883, the six large French

private railroads had their rights recognized by

the Government, and no change has been made
in the policy in that country. The relatively

small Government railroad system, located

between the Orleans and the Western railroads,

has remained intact. As the private railroads,

however, have received large subsidies from the

Government, and as they will revert to the

State in the second half of the present cen-

tury, they can hardly be considered purely

private railroads. Of the countries which have

a private railroad system exclusively, only Eng-

land and the United States remain.

SCIENTIFIC NOTES AND NEWS.

The fiftieth annual meeting of the American

Association for the Advancement of Science, as

all the readers of this Journal are doubtless

aware, opens with a meeting of the council, at

three o'clock on the afternoon of Saturday,

August 24. The first general session of the As-

sociation, however, begins at ten o'clock on

the following Monday, when Professor "Wood-

ward, the retiring president, will introduce the

president-elect, Professor Minot, Addresses

of welcome will be made by the Hon. J, B.

Orman, Governor of Colorado, and Hon. E.

E, Wright, Jr., Mayor of Denver, Honor-

ary President, J. B. Grant, will introduce Gen-

eral Irving Hale and Aaron Gove, who will

welcome the Association on behalf of the busi-

ness men of Denver and the educators of Colo-

rado, To these addresses President Minot will

reply. After announcements have been made

by the secretaries, the general session will ad-

journ and the sections will be organized. The

addresses of the vice-presidents are delivered in

the afternoon, and the retiring president will

give his address entitled ' The Progress of Sci-

ence ' on Tuesday evening. The Sections of
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the Association and the nine societies affiliated

with it will hold their regular sessions on Tues-

day, Wednesday, Thursday and Friday. The

general committee will meet on Thursday even-

ing for the election of officers and agreement on

time and place for the next meeting.

Two of the prizes created by the wall of Al-

fred Noble will be awarded to Dr. Niels R,

Finsen, of Denmark, for discovering the light

treatment for lupus, and to Professor I. P.

Pavlov, the Russian physiologist, for his re-

searches in nutrition.

Nature quotes from a London daily the state-

ment that Professors Haeckel, Conrad and

Fraas, of Jena, Halle and Stuttgart Universi-

ties respectively, announce that the sum of

1,500Z. has been placed at their disposal as a

prize for the best work on the question, "What
do we learn from the principles of the theory

of heredity in reference to the inner political

development and legislation of States ?'
' Manu-

scripts must be in German and sent not later

than December 1, 1902, to Professor E. Haeckel,

Jena.

The University of Glasgow has appointed

John Ferguson, professor of chemistry, F. O.

Bowers, professor of botany, andR. M. Wenley,

formerly of the University of Glasgow and now
professor of philosophy at the University of

Michigan, as representatives at the bi-centen-

nial celebrations of Yale University.

E. R. Buckley, assistant superintendent of

the Wisconsin Geological and Natural History

Society and instructor of commercial geography

in the University of Wisconsin, has been ap-

pointed State geologist of Missouri.

The Baly Gold Medal of Royal College of

Physicians of London for special distinction in

the science of physiology has been awarded to

Dr. F. W. Pavy, F.R.S.

Pkofessor a. C. Haddon expects to retire

from the chair of zoology at the Royal College

of Science, Ireland, in order to devote himself

more exclusively to anthropological work.

Dr. Ernst Mach, professor of philosophy in

the University of Vienna, has been compelled

by ill health to retire from the active duties of

his professorship.

Professor E, Haeckel, of Jena, has made
public the announcement that owing to the

state of his health, his advanced age and pres-

sure of work, he will not in future make any

public addresses or attend any scientific con-

gresses.

Professor Ed. Suess, the eminent geologist,

gave on July 13 a formal lecture to his present

and former students on the occasion of his re-

tirement from the chair of geology. He has

reached his seventieth year and his forty-fourth

year as a university teacher. A scholarship

has been established in the University at Vienna

in his honor.

In honor of the sixtieth birthday of Dr. A.

Kirchhof, of the University of Halle, and at the

same time of his twenty -fifth year of service to

the university, a fund amounting to 12,500

Marks has been collected for the furtherance of

geographical research.

The Saxon Academy of Sciences at Leipzig

has elected to membership Dr. Arthur von Oet-

tingen, honorary professor of physics at Leipzig,

and Dr. E. Ernst Abbe, honorary professor of

meteorology and astronomy at Halle.

Professor A. R. Crook, who holds the chair

of mineralogy and petrography at Northwestern

University, is at present engaged in explora-

tions in Mexico. He is intending to ascend

Mount Orizaba.

Dr. Charles E. Brown, of the Milwaukee

Public Museum, is continuing his studies, begun

several years ago, in the department of anthro-

pology of the Field Columbian Museum, Chi-

cago.

The town of Amalfi has arranged to have this

month a celebration in honor of Flavio Gioja,

who lived in that city six hundred years ago,

and is supposed to have invented or improved

the compass.

A MEDALLION of Charles Hermite, the great

mathematician, who died this year, will be

placed in the Court of Honor of the Sorbonne.

We learn from the British Medical Journal

that a portrait of Dr. Thomas Young, from the

painting by Sir Thomas Lawrence, has been

placed in the Victoria Hall, Milverton, Somer-

set, with the following insci'iption :
'

' Thomas
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Young, M.D., F.R.S., etc. Born at Milverton,

1773. Died 1829. Physician, Natural Philos-

opher, and Master of many languages ; he first

established the undulatory theory of light, and

translated the Rosetta Stone, which is the key

to our understanding the Egyptian hiero-

glyphics."

Dr. Adolf Erik Nordenskjold, the well-

known arctic explorer and naturalist, died on

August 13, in his sixty-ninth year. He first

visited Spitzenbergen in 1858 and again in 1861,

1864 and 1868, and visited Greenland in 1870

and 1875. In 1878-79 he made his famous voy-

age in the Vega through the northeast passage.

He was professor in the Royal Museum of Nat-

ural History at Stockholm.

The deaths are announced at the age of 55

years of Dr. W. Schur, pi'ofessor of astronomy

at Gottingen^ and of Dr. E. Rehnisch, professor

of philosophy at the same university, at the age

of 62 years.

M. Casimar de Candolle was elected hon-

orary president of the recent International Con-

gress of Botanists at its meeting in Zurich on

August 8, and Professor Claudet, of Geneva,

was elected acting president.

The British Mycological Society will hold a

meeting at Exeter dui'ing the week beginning

September 23. Professor H. Marshall Ward,
of Cambridge University, will give a presiden-

tial address.

Among the Americans in attendance at the

International Congress of Zoology are Profess-

ors Wilson of Columbia, Mark of Harvard, Pat-

ten of Dartmouth, McMurrich of Michigan,

Woodworth of California, Dr. Allen of the

American Museum of Natural History, Dr. El-

liot of the Field Columbian Museum, Dr. Stiles

of the U. S. Department of Agriculture and Mr.

Stejneger of the U. S. National Museum. News
has not yet reached this country regarding the

meeting of the Congress, but about 150 papers

have been promised in advance to be presented

before seven sections, as follows : (1) General

zoology
; (2) vertebrata (biology, classification,

distribution)
; (3) vertebrata (anatomy, histo-

logy, embryology)
; (4) invertebrata, except

arthropoda
; (5) arthropoda

; (6) economic zo-

ology (fisheries, etc.)
; (7) nomenclature. Lec-

tures before the Congress as a whole have been

arranged by Professor G. B. Grassi on ' The
malaria problem from a zoological standpoint,'

by Professor A. Forel on ' The physical char-

acters of ants,' by Professor E. B. Poulton on
' Mimicry and natural selection,' by Professor

Wilhelm Branco on ' Fossil human remains'

and by Professor Ives Delage on a subject not

announced. Dr. P. L. Sclater is expected to ex-

hibit the skull of the Okapi Johnstoni, the re-

markable mammal recently discovered in the

Semliki forest of the Congo State. The enter-

tainments were expected to include an ex-

cursion to Potsdam, a theatrical performance,

a luncheon by the Berlin Zoological Society

and a dinner in the Zoological Gardens. Fol-

lowing the Congress an excursion is planned to

Hamburg and Heligoland.

The American Institute of Electrical Engi-

neers began its annual meeting in New York
City on August 14, with a large number of »

foreign delegates in attendance. The members
then proceeded to BuflPalo, stopping to visit the

works of the General Electric Company at

Schenectady, and are this week holding meet-

ings for the presentation of scientific papers

and inspecting the electrical equipment installa-

tions at the Exposition and at Niagara Falls.

A Historical Congress will be held in Rome
in the spring of 1902. We understand that the

history of science will be specially included in

the scope of the Congress.

Dr. C. W. Daniels left Liverpool, on July

8, for Sierra Leone, West Africa, to join the

sixth malarial expedition of the Liverpool

School of Tropical Medicine under Major Ron-

ald Ross. Dr. Daniels was a member of the

Royal Commission on Malaria, in which ca-

pacity he spent a long time in Central and East

Africa recently. He will join Major Ross in

Sierra Leone, and will probably proceed to the

Gold Coast and Lagos. The expedition is now
composed of Major Ronald Ross, Dr. Logan

Taylor, Dr. McKendrick (officially attached to

the expedition on behalf of the Indian Govern-

ment), and Dr. Daniels. The seventh expedi-

tion of the Liveri:)ool School, which will be de-

spatched to the Gambia, is expected to leave for

Bathurst about the end of the present month.
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Largely through the agency of the ' Semper-

virens Society ' the State of California has ap-

propriated $250,000 to purchase and preserve

the grove of redwoods near Santa Cruz.

The exhibits of the German chemical indus-

try at the Paris Exposition, valued at $150,000,

has been presented to the Technological Insti-

tute of the University of Berlin.

Mr. Carnegie has offered $50,000 to Bur-

lington, Vt., for a library building on the usual

conditions. He has also offered a building for

Montrose, Scotland.

The French Society for Colonial Expansion

in France has instituted a special branch de-

voted to the assistance of doctors and chemists

who desire to emigrate.

UNIVERSITY AND EDUCATIONAL NEWS.

By the will of Mrs. Louise Frisbie, bequests

amounting originally to $28,000, but which may
now amount to much more, are left to Smith,

Vassar and Wellesley Colleges.

Mrs. D. Bandy, who recently gave $25,000

to Eureka College, Illinois, has given the insti-

tution land valued at $60,000, subject to a life

interest on the part of her daughter.

Professor W. von Zehender, of Munich,

has given his valuable ophthalmological library

to the University of Bern.

It is reported in the medical journals that

the University of Pennsylvania Veterinary De-

partment will be moved to Thirty-ninth and

Woodland avenue, instead of to the Flower

Farm, on the West Chester Pike, as formerly

intended. The reason assigned for the change

in the plans is that the department would be too

inconvenient for the public on the West Chester

Pike, and too far from the university for the

students. It is also stated that the work on

the new $60,000 buildings will begin in Oc-

tober.

The Technical Education Board of the Lon-

don County Council has directed the higher

education subcommittee to inquire and report (a)

as to the need and present provision for special

training of an advanced kind in connection

with the application of science (especially chem-

istry and electricity) to industry
; (6) as to what,

if any, developments are needed to secure effi-

cient training in these subjects for senior county

scholars and other advanced students who desire

to qualify themselves to take leading positions

in scientific industries.

A committee of the Birmingham City Council

has recommended the council to make a grant

to the Birmingham University of the proceeds

of a halfpenny rate, which would jprovide an

annual sum of about $25,000.

The University of Zurich has enlarged its

anatomical building. A dissecting room with

overhead light to accommodate two hundred

students has been added and on the floor below

a microscopical room of the same size. There

is also a demonstration room with overhead

light, a laboratory for anthropology, and a lab-

oratory for advanced embryological study, to-

gether with rooms for the director. The old part

of the building will be rearranged for a large lec-

ture room, a reading and study room for the

students, a museum, and the laboratories for

assistants.

The University at Erlangen announced a

summer school for clergymen on the lines of the

summer schools for teachers. It appears, how-

ever, that not sufficient clergymen felt the need

of instruction, and the plan has been abandoned.

J. E. Lough, Ph.D. (Harvard), for the past

four years professor of psychology at the State

Normal School at Oshkosh, Wis., has been ap-

pointed to the professorship of psychology in the

School of Pedagogy, New York University.

N. O. Booth has resigned his position as

horticulturist in the University of Missouri to

accept a position in the New York Agricultural

College at Geneva.

Mr. Eolla E. Eamsey, Ph.D., Cornell, '01,

has been appointed instructor in physics in the

University of Missouri. Dr. Eamsey is a gradu-

ate of the University of Indiana and has held

graduate scholarships at Clark and Cornell.

He has also been assistant in physics at Cornell

and instructor at Indiana.

Dr. Victor Uhlig, professor of paleontology

at Vienna, succeeds Professor Ed. Suess in the

chair of geology.
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THE PROGRESS OF SCIENCE.*

A CONSTITUTIONAL provision of our Asso-

ciation stipulates that " it shall be the duty

of the President to give an address at a

General Session of the Association at the

meeting following that over which he pre-

sided." Happily for those of us who must

in turn fulfill this duty, the scientific fore-

sight of our predecessors set no metes and

bounds with respect to the subject-matter

or the mode of treatment of the theme that

might be chosen for such an address. So

far, therefore, as constitutional requirements

are concerned, a retiring president finds

himself clothed for the time being with a

degree of liberty which might be regarded

as dangerous, were it not for an unwritten

rule that one may not hope to enjoy such

liberty more that once. But time and

place, nevertheless, as well as the painful

personal limitations of any specialist, im-

pose some rather formidable restrictions.

One may not tax lightly, even in a summer
evening, the patience of his audience for

more than an academic hour, the length of

which in most cases is less than sixty min-

utes. One must confine himself to general-

ities, which, though scientifically hazard-

ous, serve as a basis for semi-popular

thought ; and one must exclude technical

* Address of the president of the American Asso-

ciation for the Advancement of Science, given at the

Denver Meeting, August 27, 1901.
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details, which, though scientifically essen-

tial, tend only to obscure semi-popular pres-

entation. Courtesy, also, to those who

are at once our hosts and our guests re-

quires that, so far as possible, one should

substitute the vernacular for the 'jargon of

science,' and draw his figures of speech

chiefly from the broad domain of every-day

life rather than from the special, though rap-

idly widening,'fields of scientific activity.

Between this nominally unlimited free-

dom on the one hand, and these actually

narrow restrictions on the other, I have

chosen to invite your attention for the hour

to a summary view of the salient features

of scientific progress, with special reference

to its effects on the masses, rather than on

the individuals, of mankind. We all know,

at least in a general way, what such prog-

ress is. We are assured almost daily by

the public press and by popular consent

that the present is not only an age of scien-

tific progress, but that it is preeminently the

age of scientific progress. And with re-

spect to the future of scientific achievement,

the consensus of expert opinion is cheerfully

hopeful, and the consensus of public opin-

ion is extremely optimistic. Indeed, to

borrow the language sometimes used by the

rulers of nations, it may be said that the

realm of science is now at peace with all

foreign parts of the world, and in a state of

the happiest domestic prosperity.

But times have not been always thus

pleasant and promising for science. As we
look backward over the history of scientific

progress it is seen that our realm has been

taxed often to the utmost in defense of its

autonomy, and that the present state of

domestic felicity, bordering on tranquility,

has been preceded often by states of domes-

tic discord bordering on dissolution. And,
as we look forward into the new century

before us, we may well enquire whether sci-

ence has vanquished its foreign enemies and
settled its domestic disputes for good and

all, or whether future conquests can be made
only by a similarly wasteful outlay of energy

to that which has accompanied the advances

of the past. Especially may we fitly enquire

on an occasion like the present what are the

types of mind and the methods of procedure

which make for the progress, and what are

the typesof mind and the methodsof proced-

ure which make for the regress, of science.

And I venture to think that we may en-

quire, also with profit, in some prominent

instances, under what circumstances in the

past science has waxed or waned, as the

case may be, in its slow rise from the myths

and mysticism of earlier eras to the law

and order of the present day. For it is a

maxim of common parlance, too well justi-

fied, alas ! by experience, that history re-

peats itself; or, to state the fact less gently,

that the blunders and errors of one age are

repeated with little variation in the succeed-

ing age. This maxim is strikingly illus-

trated by the history of science, and it has

been especially deeply impressed upon us

—

burnt in, one might say—by the scientific

events of our own times. Have we not

learned, however, some lasting lessons in

the hard school of experience, and may we
not transmit to our successors along with

the established facts and principles of sci-

ence the almost equally well established

ways and means for the advancement of

science ? Will it be possible for society to

repeat in the twentieth century the appalling

intellectual blunders of the nineteenth cen-

tury, or have we entered on a new era in

which, whatever other obstacles are pending,

we may expect man to stand notably less in

his own light as regards science than ever

before? To a consideration of these and

allied questions I beg your indulgence,

even though I may pass over ground well

known to most of you, and encroach, per-

haps, here and there, on prominences in

fields controversial ; for it is only by dis-

cussion and rediscussion of such questions
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that we come at last, even among ourselves

in scientific societies, to the unity of opinion

and the unity of purpose which lead from

ideas to their fruitful applications.

From the earliest historic times certainlj'^,

if not from the dawn of primitive humanity,

down to the present day, the problem

of the universe has been the most attract-

ive and the most illusive subject of the

attention of thinking men. All systems of

philosophy, religion and science are alike

in having the solution of this problem for

their ultimate object. Many such systems

and sub-systems have arisen, flourished and

vanished, only to be succeeded by others

in the seemingly Sisyphean task. Gradu-

ally, however, in the lapse of ages there have

accumulated some elements of knowledge

which give inklings of partial solutions

;

though it would appear that the best current

opinion of philosophy, religion a.nd science

would again agree in the conclusion that we
are yet immeasurably distant from a com-

plete solution. Almost equally attractive

and interesting, and far more instructive, as

it appears to me, in our own time, is the con-

templation of the ways in which man has

attacked this perennial riddle. It is, in-

deed, coming to be more and more im-

portant for science to know how primitive,

barbarous and civilized man has visualized

the conditions of, and reached his conclu-

sions with respect to, this problem of the

centuries ; for it is only by means of a lively

knowledge of the baseless hypotheses and
the fruitless methods of our predecessors

that we can hope to prevent history from

repeating itself unfavorably.

Looking back over the interval of two to

three thousand years that connects us by
more or less authentic records with our

distinguished ancestors, we are at once

struck by the admirable confidence they

had acquired in their ability to solve this

grand problem. Kot less admirable, also,

for their ingenuity and for the earnestness

with which they were advanced, are the

hypotheses and arguments by which men
satisfied themselves of the security of their

tenets and theories. Roughly speaking, it

would appear that the science of the uni-

verse received its initial impulse from

earliest man in the hypothesis that the

world is composed of two parts ; the first

and most important part being in fact, if

not always so held ostensibly, himself, and
the other part being the aggregate of what-

ever else was left over. Though dimly per-

ceived and of little account in its effects,

this is, apparently, the working hypothesis

of many men in the civilized society of to-

day. But the magnitude of the latter part

and its inexorable relations to man seem

to have led him speedily to the adoption of

a second hypothesis, namely, that the latter

part, or world external to himself, is also

the abode of sentient beings, some of a

lower and some of a higher order than

man ; their role tending on the whole to

make his sojourn on this planet tolerable and

his exit from it creditable, while yet wield-

ing at times a more or less despotic influence

over him.

How the details of these hypotheses have

been worked out is a matter of something

like history for a few nationalities, and is a

matter absorbing the attention ofanthropol-

ogists, archeologists and ethnologists as it

concerns races in general. Without going

far afield in these profoundly interesting

and instructive details, it may sufiice for

the present purposes to cite two facts which

seem to furnish the key to a substantially

correct interpretation of subsequent de-

velopments.

The first of these is that the early dual-

istic and antithetical visualization of the

problem in question has persisted with

wonderful tenacity down to the present

day. The accessible and familiar was set

over against the inaccessible and unfa-

miliar ; or what we now call the natural,
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though intimately related to, was more or

less opposed to the supernatural ; the latter

being, in fact, under the uncertain sway of,

and the former subject to the arbitrary

jurisdiction of, good and evil spirits.

The second fact is that man thus early

devised for the investigation of this problem

three distinct methods, which have likewise

persisted with equal tenacity, though with

varying fortunes, down to the present day.

The first of these is what is known as the

a priori method. It reasons from subjective

postulates to objective results. It requires,

in its purity, neither observation nor ex-

periment on the external world. It often

goes so far, indeed, as to adopt conclusions

and leave the assignment of the reasons for

them to a subsequent study. The second

is known as the historico-critical method.

It depends, in its purity, on tradition, his-

tory, direct human testimony and verbal

congruity. It does not require an appeal

to Nature except as manifested in man. It

limits observation and experiment to human
affairs. The third is the method of science.

It begins, in its elements, with observation

and experiment. Its early applications

were limited mostly to material things. In

its subsequent expansion it has gained a

footing in nearly every field of thought.

Its prime characteristic is the insistence on

objective verification of its results.

All these methods have been used more or

less by all thinking men. But for the pur-

poses of ready classification it may be said

that the first has been used chiefly by dog-

matists,including especially the foundersand

advocates of all fixed creeds from the athe-

istic and the pantheistic to the theistic and

the humanistic ; the second has been used

chiefly by humanists, including historians,

publicists, jurists and men of letters ; and

the third has been used chiefly by scientists,

including astronomers, mathematicians,

physicists, naturalists, and more recently

the group of investigators falling under the

comprehensive head of anthropologists.

The first and third methods are frequently

found to be mutually antithetical, if not mu-
tually exclusive. The second occupies mid-

dle ground. Together they are here set

down in the order of their apparent early

development and in the order of their popu-

larly esteemed importance during all his-

toric time previous to, if not including, this

first year of the twentieth century.

No summary view of the progress of

science, it seems to me, can be made intelli-

gible except by a clear realization of these

two facts, which may be briefly referred to

as man's conception of the universe and his

means of investigating it. "What, then, in

the light of these facts, has been the sequel ?

The full answer to this question is an old

and a long story, now a matter of minute

and exhaustive history as regards the past

twenty centuries. I have no desire to re-

call the dramatic events involved in the

rise of science from the Alexandrian epoch

to the present day. All these events are

trite enough to men of science. A mere

reference to them is a sufficient suggestion

of the existence of a family skeleton. But,

setting aside the human element as much
as possible, it may not be out of place or

time to state what general conclusions ap-

pear to stand out plainly in that sequel.

These are our tangible heritage and upon

them we should fix our attention.

In the first place, the progress of science

has been steadily opposed to, and as stead-

ily opposed by, the adherents of man's

primitive concepts of the universe. The

domain of the natural has constantly

widened and the domain of the supernatu-

ral has constantly narrowed. So far, at

any rate, as evil spirits are concerned, they

have been completely cast out from the

realm of science. The arch fiend and the

lesser princes of darkness are no longer use-

ful even as an hj'pothesis. We have

reached—if I may again use the cautious
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language of diplomacy—a satisfactory mo-

dus Vivendi if we have not attained perma-

nent peace in all our foreign relations.

Enlightened man has come to see that his

highest duty is to cooperate with Nature,

that he may expect to get on very well if

he heeds her advice, and that he may ex-

pect to fare very ill if he disregards it.

Secondly, it appears to have been demon-

strated that neither the a priori method of

the dogmatists nor the historico-critical

method of the humanists is alone adequate

for the attainment of definite knowledge of

either the internal or the external world, or

of their relations to one another. In fact,

it has been shown over and over again that

man cannot trust his unaided senses even

in the investigation of the simplest and

most obvious material phenomiena. There

is an ever-present need of a correction for

personal equation. Left to himself, the a pri-

ori reasoner weaves from the tangled skein

of thought webs so well tied by logical knots

that there is no escape for the imprisoned

mind except by the rude process applied to

cobwebs. And in the serenity of his repose

behind the fortress of ' liberal culture, ' the

reactionary humanist will prepare apologies

for errors and patch up compromises be-

tween traditional beliefs and sound learn-

ing with such consummate literary skill

that even ' the good demon of doubt ' is al-

most persuaded that if knowledge did not

come to an end long ago it will soon reach

its limit. In short, we have learned, or ought

to have learned, from ample experience,

that in the search for definite, verifiable

knowledge we should beware of the investi-

gator whose equipment consists of a bundle

of traditions and dogmas along with formal

logic and a facile pen ; for we may be sure

that he will be more deeply concerned with

the question of the safety than with the

question of the soundness of scientific doc-

trines.

Thirdly, it has been demonstrated equally

clearly, and far more cogently, that the sort

of knowledge we call scientific, knowledge

which has in it the characteristics of im-

manence and permanence, is founded on

observation and experiment. The rise and

growth of every science illustrate this fact.

Even pure mathematics, commonly held to

be the a priori science par excellence, and
sometimes called ' the science of necessary

conclusions,' is no exception to the rule.

Those who would found mathematics on a

higher plane have apparentl}^ forgotten to

consider the contents of the mathematician's

waste-basket. The slow and painful steps

by which astronomy has grown out of as-

trology and chemistry out of alchemy ; and

the faltering, tedious, and generally hotly

contested, advances of geology and biology

have been rnade secure only by the re-

morseless disregard which observational

and experimental evidence has shown for

the foregone conclusions of the dogmatists

and the literary opinions of the humanists.

Thus it has been proved by the rough logic

of facts and events that the rude processes

of 'trial and error,' processes which many
philosophers and some men of science still

affect to despise, are the most effective

means yet devised by man for the discovery

of truth and for the eradication of error.

These facts are so well known to most

of you, so much a matter of ingrained ex-

perience, that the categorical mention of

them here may seem like a rehearsal of

truisms. But it is one of the paradoxes of

human development that errors which have

been completely dislodged from the minds

of the few may still linger persistently in

the minds ofthe many, and that the mislead-

ing hypotheses and the dead theories of one

age may be resuscitated again and again in

succeeding ages. Thus, to cite one of the

simplest examples, it doubtless appeared

clear to the Alexandrian school of scientists

that the flat, four-cornered earth of con-

temporary myths would speedily give way
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to the revelations of geometry and as-

tronomy. How inadequate such revela-

tions proved to be at that time is one of the

most startling disclosures in all history.

The ' Divine School of Alexandria ' passed

into oblivion. The myth of a flat and

four-cornered earth was crystallized into a

dogma strong enough to bear the burden

of men's souls by Cosmas Indicopleustes in

the sixth century ; it was supported with

still more invincible arguments by Martin

Luther in the sixteenth century ; and it

was revived and maintained with not less

truly admirable logic, as such, by John
Hampden and John Jasper in the last dec-

ades of the nineteenth century. To cite

examples from contemporary history show-

ing how difficult it is for the human mind
to get above its primitive conceptions, one

needs only to refer to the daily press.

During the past two months, in fact, the

newspapers have related how multitudes

of men, women and children, many of them
suffering from loathsome if not contagious

diseases, have visited a veritable middle-age

shrine in the city ofNew York, strong in the

hoary superstition that kissing an alleged

relic of St. Anne would remove their afflic-

tions. During the same interval a railway

circular has been distributed explaining

how tourists may witness the Moki snake-

dance, that weird ceremony by which the

Pueblo Indian seeks to secure rain in his

desert ; and a similar public, and oSicially

approved, ceremony has been observed in

the heat-stricken State of Missouri.

Such epochs and episodes of regression

as these must be taken into account in

making up an estimate of scientific prog-

ress. They show us that the slow move-
ment upward in the evolution of man
which gives an algebraic sum of a few

steps forward per century is not incon-

sistent with many steps backward. Or, to

state the case in another way, the rate of

scientific advance is to be measured not so

much by the positions gained and held by

individuals, as by the positions attained

and realized by the masses, of our race.

The average position of civilized man now
is probably below the mean of the positions

attained by the naturalist Huxley and the

statesman Gladstone, or below the mean of

the positions attained by the physicist von

Helmholtz and His Holiness the Pope.

When measured in this manner, the rate of

progress in the past twenty centuries is not

altogether flattering or encouraging to us,

especially in view of the possibility that

some of the more recently developed sci-

ences may suffer relapses similar to those

which so long eclipsed geography and as-

tronomy.

It must be confessed, therefdre, when we
look backward over the events of the past

two thousand years, and when we consider

the scientific contents of the mind of the

average denizen of this planet, that it is

not wholly rational to entertain millennial

anticipations of progress in the immediate

future. The fact that some of the prime

discoveries of science have so recently ap-

peared to many earnest thinkers to threaten

the very foundations of society is one which

should not be overlooked in these confident

times of prosperity. And the equally im-

portant fact that entire innocence with re-

spect to the elements of science and dense

ignorance with respect to its methods, have

not been hitherto incompatible with justly

esteemed eminence in the divine, the states-

man, the jurist and the man of letters, is

one which should be reckoned with in mak-

ing up any forecast. It may be seriously

doubted, indeed, whether the progress of

the individual is not essentially limited

by the progress of the race.

But this obverse and darker side of the

picture which confronts us from the past

has its reverse and brighter side ; and lam
constrained to believe that the present sta-

tus of science and the general enlightenment
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of humanity justify ardent hopefulness if

not sanguine optimism with respect to the

future of scientific achievement. The rea-

sons for thi« hopefulness are numerous
;

some of th*em arising out of the commercial

and political conditions of the world, and

others arising out of the conditions of sci-

ence itself.

Perhaps the most important of all these

reasons is found in the general enlargement

of ideas which has come, and is coming,

with the extension of trade and commerce

to the uttermost parts of the earth. We
are no longer citizens of this or that country,

simply. Whether we wish it or not we
are citizens of the world, with increased

opportunities and with increased duties.

We may not approve—few men of science

would approve, I think—that sort of ' ex-

pansion ' which works ' benevolent assimi-

lation ' of inferior races by means of a

bible in one hand and a gun in the other
;

but nothing can help so much, it seems to

me, to remove the stumbling blocks in the

way of the progress of science as actual

contact with the manners, the customs, the

relations and the resulting questions for

thought, now thrust upon all civilized na-

tions by the events of the day. That sort

of competition which is the life of trade,

that sort of rivalry which is the stimulus

to national effort, and that sort of cooper-

ation which is essential for mutual protec-

tion, all make for the cosmopolitan dissem-

ination of scientific truth and for the

appreciation of scientific investigation. I

would not disparage the elevated aspirations

and the noble efforts of the evangelists and
the humanists who seek to raise the lower

to the plane of the higher elements of

our race ; but it is now plain as a mat-

ter of fact, however repulsive it may seem

to some of our inherited opinions, that the

railway, the steamship, the telegraph and
the daily press will do more to illumine the

dark places of the earth than all the apos-

tles of creeds and all the messengers of the

gospel of ' sweetness and light.'

A question of profound significance grow-

ing out of the extension of commercial re-

lations in our time is what may be called

the question of international health. An
outbreak of cholera in Hamburg, the preva-

lence of yellow fever in Havana, or an epi-

demic of bubonic plague in India is no
longer a matter of local import, as nations

with which we are well acquainted have
learned recently in an expensive manner.
The management of this great international

question calls for the application of the

most advanced scientific knowledge and for

the most intricate scientific investigation.

Large sums of money must be devoted to

this work, and many heroic lives will be

lost, doubtless, in its execution ; but it is

now evident, as a mere matter of interna-

tional political economy, that the cost of

sound sanitation will be trifling in compari-

son with the cost of no sanitation ; while

further careful study of the natural history

of diseases promises practical immunity
from many of them at no distant day. In-

ternational associations of all kinds must
aid greatly also in the promotion of prog-

ress. Many such organizations have, in-

deed, already undertaken scientific projects

with the highest success. Comparison and

criticism of methods and results not only

lead rapidly and effectively to improve-

ments and advances, but they lead also to

a whole-hearted recognition of good work
which puts the fraternalism of men of sci-

ence on a plane far above the level of the

amenities of merely diplomatic life.

When we turn to the general status of

science itself, there is seen to be equal

justification for hopefulness founded on an

abundance of favorable conditions. The

methods of science may be said to have

gained a footing of respectability in almost

every department of thought, where, a half-

century ago, or even twenty years ago,
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their entry was either barred out or stoutly

opposed. The 'Conflict between Eeligion

and Science '^-more precisely called the

conflict between theology and science

—

which disturbed so many eminent though

timid minds, including not a few men of

science, a quarter of a century ago, has now

been transferred almost wholly to the field

of the theological contestants ; and science

may safely leave them to determine the

issue, since it is evidently coming by means

of scientific methods. The grave fears en-

tertained a few decades ago by distin-

guished theologians and pubMcists as to

the stability of the social fabric under the

stress put upon it by the rising tide of sci-

entific ideas, have not been realized. And,

on the other hand, the grave doubts enter-

tained by distinguished men of science a

few decades ago as to the permeability and

ready response of modern society to that

influx of new ideas, have likewise not been

realized. It is true that we still sometimes

read of theological tests being applied to

teachers of biology, and hear, occasionally,

of an earnest search for a good methodist

or a good presbyterian mathematician ; but

such cases may be left for settlement out of

court by means of the arbitration of our

sense of humor. It seems not unlikely,

also, that there may persist, for a long time

to come, a more or less guerilla ' warfare

of science ' with our friends the dogmatists

and the humanists. Some consider this con-

flict to be, in the nature of things, irrepress-

ible. But I think we may hope, if we may
not confidently expect, that the collisions of

the future will occur more manifestly than

they have in the past in accordance with

the law of the conservation of energy ; so

that the heat evolved may reappear as po-

tential energy in the warmth of a kindly

reasonableness on both sides, rather than

suffer degradation to the level of cosmic

frigidity.

Great questions, also, of education, of

economic, industrial and social conditions,

and of legal and political relations are now
demanding all the light which science can

bring to bear upon them. Though tardily

perceived, it is now admitted, generally,

that science must not only participate in

the development of these questions but that

it alone can point the way to the solutions

of many of them. But there is no halting

ground here. Science must likewise enter

and explore the domain of manners and

morals ; and these, though already largely

modified unconsciously, must now be mod-

ified consciously to a still greater extent by

the advance of science. Only within quite

recent times have we come to realize an ap-

proximation to the real meaning of the trite

saying that the proper study of man is man.

So long as the most favored individuals of

his race, in accordance with the hypothesis

of the first centuries, looked upon him as a

fallen, if not a doomed, resident of an aban-

doned reservation, there could be roused

little enthusiasm with respect to his present

condition ; all thought was concentrated on

his future prospects. How incomparably

different does he appear to the anthropolo-

gist and the psychologist at the beginning of

the twentieth century ! In the light of evo-

lution he is seen to be a part of, and not

apart from, the rest of the universe. The

transcendent interest of this later view of

man lies in the fact that he can not only in-

vestigate the other parts of the universe,

but that he can, by means of the same meth-

ods, investigate himself.

I would be the last to look upon science

as furnishing a speedy or a complete panacea

for the sins and sorrows of mankind ; the

destiny of our race is entangled in a cosmic

process whose working is thus far only dim-

ly outlined to us; but it is nevertheless

clear that there are available to us immense

opportunities for the betterment of man's

estate. For example, to mention only one

of the lines along which improvement is
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plainly practicable, what is to hinder an in-

definite mitigation, if not a definite extinc-

tion, of the ravages of such dread diseases

as consumption and typhoid fever? Or

what, we may ask, is to hinder the appli-

cation to New York, Philadelphia and

Chicago of as effective health regulations

as those now applied to Havana ? Nothing,

apparently, except vested interests and gen-

eral apathy. We read, not many years ago,

that a city of about one million inhabi-

tants had, during one year, more than six

thousand cases of typhoid fever. The cost

to the city of a single case may be esti-

mated as not less, on the average, than one

thousand dollars, making an aggregate

cost to that city, for one year, of more than

six millions of dollars. Such a waste of

financial resources ought to appeal to vested

interests and general apathy even if they

cannot be moved by any higher motives.

Thanks to the penetration of the enlighten-

ment of our times, distinct advances have

already been made in the line of effective

domestic and public sanitation ; but the

good work accomplished is infinitesimal in

comparison with that which can be, and

ought to be, done. It is along this and

along allied lines of social and industrial

economy that we should look, I think, for

the alleviation of the miseries of mankind.

No amount of contemplation of the beati-

tudes, human or divine, will prevent men
from drinking contaminated water or milk -,

and no fear of future punishments, which

may be in the meantime atoned for, will

much deter men from wasting their sub-

stance in riotous living. The moral cer-

tainty of speedy and inexorable earthly

annihilation is alone adequate to bring man
into conformity with the cosmic rules and
regulations of the drama of life.

And finally we must reckon amongst the

most important of the conditions favorable

to the progress of science, the unexampled
activity in our times of the scientific spirit

as manifested in the work of all kinds of

' organizations, from the semi-religious Chau-

tauquan assemblies up to those techni-

cal societies whose programs are Greek
to all the world beside. Literature, lin-

guistics, history, economics, law and theol-

ogy are now permeated by the scientific

spirit if not animated by the scientific

method. Curiously enough, also, the ter-

minology, the figures of speech and the

points of view of science are now quite

common in realms of thought hitherto held

somewhat scornfully above the plane of

materialistic phenomena. Tyndall's Bel-

fast address, which, twenty-seven years

ago, was generally anathematized, is now
quoted with approval by some of the suc-

cessors of those who bitterly denounced him
and all his kind. Thus the mere lapse of

time is working great changes and smooth-

ing out grave differences of opinion in favor

of the progress of science in all the neigh-

boring provinces with which we have been

able hitherto to maintain only rather

strained diplomatic relations.

Still more immediately important to us

are the evidences of progress manifested in

recent years by this Association and by its

aflfiliated societies. Our parent organiza-

tion, though a half century old, is still

young as regards the extent in time of the

functions it has undertaken to perform. It

has accomplished a great work ; but in the

vigor and enthusiasm of its youth a far

greater work is easily attainable. Exactly

how these functions are to be developed, no

man can foresee. We may learn, however,

in this, as in other lines of research, by meth-

ods with which we are well acquainted,

namely, by the methods of carefully planned

and patiently executed observation and ex-

periment. The field for energetic and pains-

taking effort is wider and more attractive

than ever before. Science is now truly-

cosmopolitan ; it can be limited by no close

corporations ; and no domain of scientific
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investigation can be advantageouslj'^ fenced

off, either in time or in space, from the rest.

While every active worker of this or of any

aflBliated society is, in a sense, a specialist,

there are occasions when he should unite

with his colleagues for the promotion of the

interests of science as a whole. The results

of the specialists need to be popularized and

to be disseminated among the people at

large. The advance of knowledge, to be ef-

fective with the masses of our race, must be

sustained on its merits by a popular verdict.

To bring the diverse scientific activities

of the American Continent into harmony
for common needs ; to secure cooperation

for common purposes ; and to disseminate

the results of scientific investigation among
our fellow-men, are not less, but rather

much more, than in the past, the privilege

and the duty of The American Association

for the Advancement of Science.

Viewed, then, in its broader aspects, the

progress of science is involved in the gen-

eral progress of our race ;
and those who are

interested in promoting the former should

be equally earnest in securing the latter.

However much we may be absorbed in the

details of our specialties, when we stop to

think of science in its entirety, we are led,

in the last analysis, back to the problem of

problems—the meaning of the universe.

All men ' gifted with the sad endowment of

a contemplative mind ' must recur again

and again to this riddle of the centuries.

We are, so to speak, whatever our prepos-

sessions, all sailing in the same boat on

an unknown sea for a destination at best not

fully determined. Some there are who have,

or think they have, the Pole Star always in

sight. Others, though less confident of their

bearings, are willing to assume nothing

short of second place in the conduct of the

ship. Others, still less confident of their

bearings, are disposed to depend chiefly on
their knowledge of the compass and on

their skill in dead reckoning. We of the

last class may not impugn the motives or

doubt the sincerity of the first two classes.

We should find it difficult, probably, to dis-

pense with their company in so long a

journey after becoming so well acquainted

with them ; for among them we may each

recall not a few of those rarer individuals

of the genus homo called angels on earth.

But it must be said in all truth, to resume

the figure, that they have neither improved

much the means of transportation nor per-

fected much the art of navigation. They
have been sufficiently occupied, perhaps, in

allaying the fears of the timid and in re-

straining the follies of the mutinous. Other

types of mind and other modes of thought

than theirs have been essential to work out

the improvements which separate the earl-

ier from the later nautical equipments of

men ; such improvements, for example, as

mark the distinction between the dug-out of

our lately ackowledged relatives, the Moros

and the Tagalogs, from the Atlantic -liner

of to-day.

At any rate, we are confronted by the

fact that man's conceptions of the universe

have undergone slow but certain enlarge-

ment. His early anthropocentric and an-

thropomorphic views have been replaced,

in so far as he has attained measurable

advancement, by views that will bear the

tests of astronomy and anthropology. He
has learned, slowly and painfully, after re-

peated failures and many steps backward,

to distinguish, in some regions of thought,

the real and the permanent from the fanciful

and fleeting phenomena of which he forms

a part. His pursuit of knowledge, in so far

as it has led him to certainty, has been

chiefly a discipline of disillusionment. He
has arrived at the truth not so much by the

genius of direct discovery as by the labo-

rious process of the elimination of error.

Hence he who has learned wisdom from ex-

perience must look out on the problem of the

universe at the beginning of the twentieth
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century,with far less confidence in his ability

to speedily solve it and with far less exag-

gerated notions of his own importance in

the grand aggregate of ]N'ature, than man
entertained at the beginning of our era.

Bat no devotee to science finds humiliation

in this departure from the primitive con-

cepts of humanity. On the contrary, he

has learned that this apparent humiliation

is the real source of enlightenment and en-

couragement ; for notwithstanding the rela-

tive minuteness of the speck of cosmic dust

on which we reside, and notwithstanding

the relative incompetency of the mind to

discover our exact relations to the rest of

the universe, it has yet been possible to

measure that minuteness and to determine

that incompetency. These, in brief, are the

elements of positive knowledge at which we
have arrived through the long course of

unconscious, or only half-conscious, experi-

ence of mankind. All lines of investiga-

tion converge towards or diverge from

these elements. It is along such lines that

progress has been attained in the past, and

it is along the same lines that we may ex-

pect progress to proceed in the future.

E. S. Woodward.
Columbia University.

ZOOLOGY OF THE TWENTIETH CENTURY.*

Looking over the vice-presidential ad-

dresses given before the American and
British Associations during the past year

or two in an eager search for suggestions,

I found a prevailing tone of retrospect.

The advance of science in the nineteenth

century was a favorite theme, and little

wonder in view of the century's marvelous

events. Since by the arrangement of the

council I lost my opportunity to be an end-

of-the- century historian last year, I shall

essay the role of a prophet this. On the

* Address of the Vice-president of Section F,

Zoology, American Association for the Advancement
of Science, Denver Meeting, August, 1901.

historical side I could have given you some-

thing very interesting, I assure you. Not
I, but the council that delayed my address

to the following century, must be held re-

sponsible for the poor substitute I am able

to present.

We have stood in retrospect at the close

of the nineteenth century and marveled at

what it brought forth. Here at the thresh-

old of the twentieth century it is natural

that we should wonder what it will unfold.

Will the changes be as great, and in what
direction will advance chiefly be made ? I

am the more content to consider such ques-

tions for three reasons : First, because we
can use history to formulate predictions

;

second, because the attempt may possibly

influence to some slight degree the future

development of zoology ; and third, because

the attempt is tolerably safe, since we shall

none of us know all that the century will

bring forth.

Comparing the beginning of the twentieth

century with that of the nineteenth, we find

the most striking advances to have taken

place in our morphological knowledge.

The nineteenth may indeed be designated

the morphological century. The demands

of systematic zoology first made anatomical

studies necessary. Later, comparison came

to be accepted as the fundamental zoological

method, and comparative anatomy, emanci-

pated from its servitude to systematic zo-

ology, became an independent science. Still

later embryology arose, at first as a descrip-

tive science and then as a comparative one.

Out of embryology arose modern cytology,

which in turn is creating a comparative

histology. Partly as a result of studying

embryology as a process has arisen the

modern tendency toward comparative

physiology. As a result of the general ac-

ceptance of the evolution doctrine, the study

of the geographical distribution of organ-

isms and of adaptations has gained a new
meaning. From the great matrix of ' gen-
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eral biology ' there has begun to crystal-

lize out a number of well-defined sub-

sciences.

Looking broadly at the progress made

during the past century, we see that zool-

ogy has become immensely more complex,

due to its developing in many lines, and

that the new lines are largely interpolated

between the old and serve to connect them.

The descriptive method has developed into

a higher type—the comparative ; and of

late years still a new method has been in-

troduced for the study of processes—the

experimental. The search for mechanisms

and causes has been added to the search

for the more evident phenomena. The
zoologist is no longer content to collect

data; he must interpret them.

In view of the past history of our sci-

ence, what can we say of its probable fu-

ture? We may be sure that zoology will

develop in all these three directions : (1)

The continued study of old subjects by old

methods
; (2) the introduction of new

methods of studying old subjects ; and (3)

the development of new subjects.

I am not of those who would belittle the

old subjects, even when pursued in the old

way. There is only one class of zoologist

that I would wish to blot out, and that is

the class whose reckless naming of new ' spe-

cies ' and ' varieties ' serves only to extend

the work and the tables of the conscien-

tious synonomy hunter. Other than this

all classes will contribute to the advance-

ment of the science. ISTo doubt there are

unlabeled species, and no doubt they must,

as things are, be named. And no doubt

genera and families must be ' revised ' and
some groups split up and others lumped.

So welcome to the old-fashioned systemat-

ist, though his day be short, and may he

treat established genera gently. No doubt

there are types of animals of whose struc-

ture we are woefully ignorant ; no doubt

we need to know their internal anatomy in

great detail. So welcome to the zootomist

in this new century, and may he invent

fewer long names for new organs. No
doubt there are groups of whose relation-

ships we know little and which have been

bu£feted about from one class to another in

a bewildering way. "We need to have them
stay fixed. So welcome to the comparative

anatomist and the embryologist, and may
their judgment as to the relative value of

the criteria of homology grow clearer. No
doubt our knowledge of inheritance and de-

velopment will be immensely advanced by

the further study of centrosomes, asters and

chromosomes. Welcome, therefore, to the

cytologist, and may he learn to distinguish

coagulation products and plasmolytic

changes from natural structures. All these

subjects have victories in store for them in

the new century. To neglect them is to

neglect the foundations of zoology.

But the coming centurj' will. I predict,

see a change in the methods of studying

many of these subjects. In systematic

zoology fine distinctions will no longer be

expressed by the rough language of ad-

jectives, but quantitatively, as a result of

measurement. There is every reason to

expect, indeed, that the future systematic

work will look less like a dictionary and

more like a table of logarithms. Our sys-

tem of nomenclature, meanwhile, will prob-

ably break down from its own weight.

Now that the binomial system of nomen-

clature has been replaced by a trinomial,

there is no reason why we should not have

a quadrinomial nomenclature or even worse.

It seems as if the Linnsean system of no-

menclature is doomed. What will take its

place can hardly be predicted. The new

system should recognize the facts of place-

modes and color varieties. We might es-

tablish certain categories of variation such

as those of geographical regions, of habitat,

of color. A decimal system of numbers

might be applied to the parts of the coun-
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try or the kinds of habitat, and the proper

number might take the place of the varietal

or subvarietal name. Thus the northeast-

ern skunk might be designated Mephitis

mephitica 74 and the southeastern skunk
'

Mephitis mejMtica 75 (adopting the Dewey
system of numerals). • The Maine skunk

would then be 741 ; that of New York

747, and so on. This much for a sugges-

tion.

So likewise for the morphologist the

coming century will bring new aims and

new methods. No longer will the con-

struction of phylogenetic trees be the chief

end of his studies, but a broad understand-

ing of the form producing and the form

maintaining processes. The morphologist

will more and more consider experiment a

legitimate method for him. The experi-

mental method will, I take it, be extended

especially to the details of cytology, and

here cytology will make some of its great-

est advances.

Not only will the old subjects be studied

by new methods, but we have every reason

to believe that new sub-sciences will arise

during the twentieth century as they did

during the nineteenth. Of course we can-

not forecast all these unborn sciences,

as cj^tology and neurology could hardly

have been forecast at the beginning of

the nineteenth century. But we can see

the beginnings of what are doubtless to be

distinct sciences. Thus comparative phys-

iology is still in its infancy and is as yet

hardly worthy of the name of a science
;

there is no question that this will develop

in the coming decades. Animal behavior

has long been treated in a desultory way,

and many treatises on the subject are

rather contributions to folk-lore than to

science. But we are beginning to see a

new era—an era of precise, critical and ob-

jective observation and record of the in-

stincts and reactions of animals. One day
we shall reach the stage of comparative

studies, and shall have a science of the

ontogeny of animal instincts. This will

have the same importance for an interpre-

tation of human behavior that comparative

anatomy and embryology have for human
structure.

Prominent among the advances of the

century will be the ability to control bio-

logical processes. We shall know the fac-

tors that determine the rate of growth and
the size of an animal, the direction and
sequence of cell- divisions, the color, sex

and details of form of a species. The
direction of ontogeny and of phylogeny

will be to a greater or less extent under

our control.

The study of animals in relation to their

environment, long the pastime of country

gentlemen of leisure, will become a science.

Some day we shall be able to say just what
conditions an animal's presence at anyplace;

and, more than that, we shall be able to

account for the fauna—the sum total of ani-

mal life of any locality—and to trace the

history of that fauna. This is at least one

of the aims of animal ecology. It is a re-

proach to zoology that the subject of ani-

mal ecology should lag so far behind that

of plant ecology. When zoologists fully

awaken to a realization of what a fallow

field lies here this reproach will quickly be

wiped out. As it is, we have a notion that

the factors determining the occurrence of an

animal or ofa fauna are too complicated to be

unraveled. As a matter of fact, the factors

are often quite simple. Let me illustrate

this by some studies I have made this sum-

mer on the Cold Spring Beach. This beach

is a spit of sand, 2,000 feet long and 50 to

75 feet broad, running from the western

mainland into the harbor and ending in a

point that is being made several feet a year

through the cooperation of wave, tide and

a silt-transporting creek of fresh water. On
the outer harbor side is a broad, gradually

sloping, sandy and gravelly beach, covered
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by high tide and devoid of living vegetation.

Above that is a narrow zone—the middle

beach—covered with debris of storms, sup-

porting a* few annual plants, and bounded

above by a storm-cut bluff. Above is the

upper beach, covered with a perennial,

sand-loving vegetation. On the lower beach

the zonal distribution of animals is striking.

Just above the water are found the scaven-

ger mud snails and, further up, a crowd of

Thysanura—small insects that rise to the

surface of the water when the tide comes in.

These find a living on the finer debris or

silt that settles on the pebbles during the

high tides. In this zone also Limulus lays

its eggs in the sand, and its nests are crowded

with nematodes that feed on the eggs.

During the breeding season scores of the

female Limulus die here, and their carcasses

determine a complex fauna. First, carrion

beetles {Necropliorus) and the flesh fly live

on the dead bodies ; then the robber flies

and tiger-beetles are here to feed on this

fauna, and finally numerous swallows course

back and forward gleahing from this rich

field. At the upper edge of the lower

beach is a band of debris dropped at slack

water and consisting especially of shreds of

Ulva and many drowned insects, chiefly

beetles. At this zone, or just above under

the drier but more abundant wreckage of

the last storm, occur numerous Amphipoda
of the genera Orchestia and Talorchestia.

Associated with these marine creatures are

numerous red ants, sand-colored spiders and

rove -beetles. The amphipods feed on the

decaying sea-weed. The ants are here look-

ing chiefly for the drowned insects. Their

nests are further up on the middle beach,

but the workers travel to the edge of the

high tide to bring away their booty. The
rove-beetles are general scavengers. The
spiders, which are mostly of the jumping
sort (of the family Atticke), feed on the ac-

tive insects and amphipods. At a higher

zone, and above all but the storm-driven

tides, one finds the nests of the ants, espe-

cially under logs, certain predaceous beetles

and thexerophilous grasshoppers and crick-

ets. Finally, on the plant-covered upper

beach one finds characteristic leaf- eating

beetles, grasshoppers and carnivorous in-

sects. Now all this seems commonplace

enough and not especially instructive, and

yet if you go to the shore of Lake Michi-

gan you will find on a similar beach closely

similar, if not identical, forms (excepting

the beach fleas and the horseshoe crabs) you

will find similar ants, spiders, rove-beetles,

tiger beetles and sand-grasshoppers. This

fact alone shows the greater importance of

habitat over geographical region in deter-

mining the assemblage of animals that oc-

curs in any one place. It may be pre-

dicted that studies on the relation of animals

to their habitat will multiply, that they will

become comparative and that the science

of animal ecology will become recognized as •

no less worthy and no less scientific than

the science of morphology.

Studies on the origin of species were far

from being unknown in the nineteenth cen-

tury, but they were for the most part frag-

mentary, or speculative, or narrow in view.

The opinion that there was one method of

evolution seemed to hold swsbj. It seems

to me that the signs of the times indicate

that we are about to enter upon a thorough,

many-sided, inductive study of this great

problem, and that there is a willingness to

admit that evolution has advanced in many
ways. The attempt, therefore, to explain all

specific peculiarities on the ground of nat-

ural selection, or on the ground of self-ad-

justment, or on the ground of sport preser-

vation through isolation, we may expect

equally to prove futile. All these causes

are no doubt real in some cases, but to ex-

clude any one or to deny that new causes

may be found in the future is equally dan-

gerous and unscientific.

It is often said that the factors of evo-
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lution are inheritance and variation. In

the new century careful and quantitative

studies will be made on these factors, "We

shall get at quantitative expressions of

the more complicated forms of heritage in

tlie same way as Galton has given us an

expression of a simple form of inheritance.

We shall hope to understand why some

qualities blend and others refuse to do so.

We shall learn the laws of mingling of

qualities in hybrids and get an explanation

of the monstrosities and the sterility which

accompany hybridization. What we call

reversion and prepotency will acquire a

cj'tological explanation, and it may be that

the theory of fertilization will be seriously

modified thereby. When we can predict

the outcome of any new combination of

germ plasms then, indeed, we shall have got

at the laws of inheritance.

As for the other factor, that of variation,

I anticipate interesting developments in our

knowledge of its laws and of its causes.

The methods by which this knowledge is

to be acquired are doubtless comparative

observation, experimentation and a quan-

titative study of results. Within tlie last

decade a profound student of variation

(Bateson) has declined to discuss its

causes, holding that we had no certain

knowledge of them. Even the categories

of variation are still unenumerated. The
science of variation is therefore one of those

that we may hope to see established in this

century. I feel convinced that statistical

studies are first of all necessary to lay the

foundations of the science.

As an illustration of an application of

statistics to evolution studies I will give

some account of my work during the past

two years on the scallop of our east coast,

Pecten irradians.

Peden irradians is a bivalve mollusc of

flattened, lenticular form, that inhabits our

coast from Cape Cod southward. The
Cape Cod limit is a rather sharp one, bub

southward our scallop passes gradually

into the closely related forms of the South

American coast. This fact would seem to

indicate its southerly origin. To get light

on the evolution of the group, I have
studied and measured over 3,000 shells,

chiefly from four localities: (1) Cold

Spring Harbor, Long Island; (2) More-

head, North Carolina
; (3) Tampa, Florida,

and (4) the late Miocene or early Pliocene

fossils of the ISTansemond River. The fos-

sil shells, to which I shall frequently refer,

were found imbedded in the sand at Jack's

Bank, one mile below Suffolk; Virginia.

The bank rises to a height of 25 to 30 feet.

Shells were obtained from three layers,

respectively, one foot, six feet and 15 feet

above the base of the bluff. Of course, the

upper shells lived later than the lower

ones and may fairly enough be assumed to

be their direct descendants. The time in-

terval between the upper and lower levels

cannot be stated. As I have measured

sufficient shells from the bottom and top

layers only I shall consider them chiefly.

I wished to get recent Pedens from this

locality, but the nearest place where they

occur in quantity is Morehead, l^orth Caro-

lina. These Pedens may therefore stand as

the nearest recent descendants of the Pec-

tens of the ISTansemond River.

The Peden shells have a characteristic

appearance in each of the localities studied.

After you have handled them for some time

you can state in 95 per cent, of the cases

the -locality from which any random shell

has come. First of all, the shells differ in

color, especially of the lower valve. In the

specimens from Cold Spring Harbor this is

a dirty yellow ; from Morehead, yellow to

salmon ; from Tampa white through clear

yellow to bright salmon. Second, the an-

tero-posterior diameter of the shell becomes

relatively greater than the vertical diameter

as you go north". Thus, the antero-posterior

diameter exceeds, on the average, the dorso-
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ventral diameter : at Tampa, by about 1.5

mm.; at Morehead, 2.5 mm.; and at Cold

Spring Harbor, 6 mm. The fossil Pedens

have an excess of about 4 mm.
Comparing the fossils with the Pedens of

Morehead we find, as shown above, that

the fossils are more elongated. Comparing

the depth of the right valves having a

height of 59 mm. , we get

:

From the lowest level, Jack's Bank 8.8 mm.
" " highest " " " 9.1mm.
" Morehead 19.7 mm.

Hence the. recent shells are much more

nearly spherical than the fossils; there is

a phylogenetic tendency toward increased

globosity.

The average number of rays in the dif-

ferent localities is as follows :

Lower level, Jack's Bank
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Now so far as we know at the present

time there is no way of distinguishing skew

polj'gons due to atavism from such as are

due to selective annihilation. But in many
cases at least the skewness, especially when
slight, can be shown to be due to atavism

;

and this is apparently the commoner cause.

This conclusion is based first upon a study

of races produced experimentally and

whose ancestry is known, and secondly

upon certain cases of compound curves.

Take the case of the ray flowers of the com-

mon w^hite daisy. A collection of such

daisies gathered in the fields by DeVries

gave a mode of 13 ray flowers with a posi-

tive skewness of 1.2. The 12- or 13-rayed

wild plants were selected to breed from, and

their descendants,while maintaining a mode
at 13, had the increased positive skewness

of 1.9. The descendants of the 12-rayed

parents had a stronger leaning towards the

high ancestral number of ray flowers than

the original plants had. The 21-rayed

plants were also used to breed from. Their

descendants were above the ancestral con-

dition as the descendants of the 12-rayed

plants were below. The skewness — 0.13 is

comparatively slight. In this case we have

experimental evidence that polygons may be

skew totmrd the original ancestral condi-

tion.

Of the compound polygons it is espec-

ially the bimodal polygon that frequently

gives hint of two races arising out of one

ancestral, intermediate condition. Con-

sequently we should expect the two con-

stituent polygons to be skew in opposite

directions ; and so we usuall}^ find them to

be. For example, Bateson has measured

the horns on the heads of 343 rhinoceros

beetles and has got a bimodal polygon.

The polygon with the lower mode has a

skewness of + 0.48 ; that with the higher

mode a skewness of — 0.03. One might
infer that the right-hand form, the long-

horned beetles, had diverged less than the

short-horned from the ancestral condition.

Again, as is well known, the chinch bug
occurs in two forms—the long-winged and
the short-winged. Now, in a forthcoming

paper my pupil, Mr. Garber, will show that

the frequency polygon of the short-winged

form has a skewness of -f 0.44, while that

of the long-winged form has a skewness of

— 0.43. On our fundamental hypothesis

the ancestral condition must have been

midway between the modes.

Still a third class of cases that gives

evidence as to the significance of skewness

is that where two place modes have moved
in the same direction but in difii'erent de-

grees. Thus the index (breadth -=- length)

of the shell of Littoi'ina Uttorea, the shore

snail, as measured by Bumpus, has at

Newport a mode of 90, at Casco Bay of

93. The skewness is positive in both

places and greater (-f .24) at the more
southern point than at Casco Bay (+ .13).

This indicates that the ancestral races had

a higher index even than those of Casco

Bay, probably not far from 96, and also

that the Littorina Uttorea of our coast

came from the northward, since the north-

ern shells are the rounder. We have his-

torical evidence that they did come from

the northward. Likewise the Littorinas

from South Kincardineshire, Scotland, have

a modal index of 88 and a skewness of

+ 0.065, while those of the Humber, with

a mode of 91 have a skewness of + 0.048.

These figures suggest that if the mode were

97 the skewness would be 0, and this would

give practically the same value to the an-

cestral index as arrived at for the Lit-

torinas of our coast. It will be seen from

these illustrations that the form of the fre-

quency polygon may be of use in determin-

ing phylogeny.

While skewness is thus often reminiscent,

we must not forget the possibility that it

may be, in certain cases, prophetic. This

has come out rather strongly in a piece of
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work I have been engaged on during the

past year. I have been counting the num-

ber of rays in recent Peeten irradians from

various localities and have obtained in some

cases evident skewness in the frequency

polygons. To see what phylogenetic mean-

ing, if any, this skewness has I sought to

get a series of late fossils. After careful

consideration I was led to go to the Nanse-

mond Eiver for the late Tertiary fossils

found there and already referred to. These

served my purpose admirably. We may
now compare the average number of rays

from the two extreme layers at Jack's

Bank and at Morehead with the indices of

skewness of the frequency polygons from

the same localities.

Place.
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after all, I have merely expressed my per-

sonal ideals. Let those comfort themselves,

therefore, who like my picture not and let

them draw one more to their taste. These

matters of detail are after all less important;

but the general trend of the science I be-

lieve to be determined by the great general

laws that will hold, whatever the detailed

lines of development. First, students of the

science will cling closer to inductive

methods without abandoning deduction.

Speculative web-spinning will be less com-

mon, will be less attractive, and will be

more avoided by naturalists of repute.

Great generalizations will be made, of

course, but made with caution and founded

at every step on facts. Second, the science

will deal more with processes and less with

static phenomena, more with causes and less

with the accumulation of data. The time

is coming when the naturalist who merely

describes what he sees in his sections will

have neither more nor less claim for con-

sideration than he who describes a new
variety of animal. It is relations, not facts,

that count. Third, the science will become

experimental, at least in so far as it deals

with processes. Nothing will be taken for

granted that can be experimentally tested.

Better experimental laboratories will be

founded and larger experimental stations,

such as Bacon foresaw in the new world,

will be established. Fourth, the science

will become more quantitative. This is the

inexorable law of scientific progress, at least

where processes are concerned. I repeat-

that there is no reason to expect or desire

the abandoning of the lines of work already

recognized and followed for a half century

or more. Rather holding fast to and ex-

tending the old lines of investigation, zo-

ology will be enriched by new fields of

study lying between and uniting the old.

As chemistry and physics are uniting and
occupying the intervening field, as geology

and botany are coming close together in

plant ecology, so will zoology and mathe-

matics, zoology and geology, zoology and
botany find untouched fields between them
and common to them. "Working in these

new fields and by the aid of new methods,

the naturalist of the future will penetrate

further into the nature of processes and un-

ravel their causes.

The zoology of the twentieth century

will be what the zoologist of the twentieth

century makes it. One hundred years ago

the prerequisites of the naturalist were few

and the opportunities of getting them were
small. He must have studied with some
master or have worked as an assistant

under a naturalist in some museum. The
places were few, the masters often difficult

of approach. Now while, on the one hand,

the training required in vastly more exact-

ing, on the other hand, the opportunities

are generous. Just because of the fact

that zoology is spreading to and overlap-

ping the adjacent sciences, the zoologist

must have his training broadened and
lengthened. A zoologist may well be ex-

pected to know the chief modern languages

(let us hope this requirement may not be

further extended), mathematics through

analytics, laboratory methods in organic as

well as inorganic chemistry, the use of the

ordinary physical instruments, advanced

geology and physiography, botany, es-

pecially in its ecological, physiological and

cytological aspects, and animal paleon-

tology. The list of prerequisites is appall-

ingly long ; zoologists of the future will be

forced to an earlier and narrower speciali-

zation, while at the same time they must

lay a broader foundation for it.

But if the prerequisites of the zoologists

are to be numerous their acquisition will be

easy. Even now scores of universities p\it

the services of the best naturalists at the

disposal of students and offer free tuition

and living to come and study with them.

Librarians, great museums, great teachers
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are made available to him who would work

and has the requisite capacity.

All these advantages will, however, count

for nothing if zoological research does not

attract the best men, and if the best men be

not accorded time and means for research.

Our best students slip from our grasp to go

into other professions or into commerce be-

cause we can offer them no outlook but

teaching, administration, and a salary reg-

ulated by the law of supply and demand.

We must urge without ceasing upon college

trustees and corporations the necessity of

freedom for research and liberal salaries if

America is to contribute her share to the

advance of zoology in the twentieth cen-

tury.

Chas. B. Davenport.
University of Chicago.

SCIENTIFIC BOOKS.

Legons de physiologic experimentale. By M.
Eaphael Dubois, professor in the University

of Lyons, with the collaboration of M. Ed-
MOND CouvREUR. Paris, Georges Carre et

q. Naud. Pp. vi + 380.

These lessons in experimental physiology

constitute a course of demonstrations, or lec-

tures illustrated by demonstrations, given suc-

cessfully by Professor Dubois and his pupil and
collaborator, M. Couvreur, to the students in

physiology of the faculty of sciences of the

University of Lyons. As the authors state in

the preface, they are now published with the

view "of relieving the students attending the

demonstrations from the necessity of taking

notes, so that they may be able to devote to

what they see the greatest amount of attention

possible." In addition to viewing the demon-
strations, the students are expected to repeat

for themselves, under the direction of a master,

all the classical experiments. For those who
do not possess the advantage of expert super-

vision it is intended that the exercises described

shall serve as a guide by the aid of which they
may acquire a practical knowledge of physi-

ology.

While it is encouraging to learn that some-

thing is being done to improve the teaching of

pi'actical physiology in the countries of conti-

nental Europe, where hitherto it has in general

scarcely entered as a factor of any importance

into the education of the student of science and

particularly of medicine, we doubt whether

there is a single teacher of experience in Amer-

ica or England who would bestow an unquali-

fied approval upon the method adopted in this

book. At the same time we can most' heartily

congratulate the young gentlemen (and ladies,

if such there be,) of Lyons whom it releases

from the bondage of the note-book and the

pencil, and whose eyes and fingers {facile prin-

ceps in the armamentarium of physiology) it

sets free for the practical study of this fascinat-

ing science.

Two well-established methods of imparting a

practical knowledge of the subject are in vogue

among us in schools of good standing ; demon-

strations by a teacher to small classes of stu-

dents and practical exercises performed by the

students themselves. -Each of these methods

has its uses, although for most purposes, and

wherever the number of students is not un-

manageably large, the second is by far the

most satisfactory. The French lesson in ex-

perimental physiology, as typified in the Lyons

course, is neither a demonstration pure and

simple nor an exercise calculated to guide the

student in individual practical work. It is

rather a lecture on some portion of physiology,

with a certain amount of actual demonstration

or of talk about instruments and methods

'shoved into the belly of it.' Not full enough

for systematic lectures, not precise enough in

the practical directions, nor arranged with

sufficient simplicity and order to be of much
use as a laboratory guide, such hybrid disquisi-

tions are neither likely, we fear, to thoroughly

instruct the learner in the facts of the science

nor to introduce him to a real knowledge of

the methods by which the facts have been

ascertained.

But when this has been said, criticism has ex-

hausted its quiver. Faulty as is the plan of

these lessons for the purposes of the elementary

student, they are capable of being used with

much advantage by teachers of practical physi-

ology whom they will supply, in a somewhat
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smaller compass and at a much smaller ex-

pense, witli the kind of information contained

in the classical ' Methodik ' of Cyon, now, we
believe, out of print. The advanced student

also, who is able to pick and choose and piece

together the information suited for his purpose,

may derive considerable benefit by using the

book as a supplement to other less copious but

more systematically arranged manuals of prac-

tical instruction.

Beginning with the principles and technical

details of the most common graphic methods of

recording, the authors describe in succession the

methods of fixation and ansesthetization of the

animals employed ; the precautions necessary

for aseptic operations ; the general properties

of nerves and nerve centers, including the vari-

ous kinds of excitation, reflex action and the

effects of lesions of the brain and bulb ; the

general properties of muscles, illustrated by the

usual myographic experiments ; the mechan-

ical, nervous and chemical phenomena of res-

piration in mammals, birds, reptiles and other

animal groups ; the mechanical and nervous

phenomena of the circulation
;
the chemistry

of the blood, lymph, the digestive juices and

urine. The last lesson is devoted to animal

heat. The least successful i)art of the book is

that occupied with the chemistry of the secre-

tions, a subject already well treated from the

practical standpoint in numerous works suitable

for students. The descriptions of apparatus

are clear and sufficiently full, and the illustra-

tions are well executed. In this age of blatant

' patriotism ' it would seem futile to quarrel

with the almost exclusive selection of French

instruments and the almost exclusive citation

of French authorities. In any case, if the

authors have erred in this respect, their fault

will be readily condoned in view of the charm-

ing naivete of their explanation.

In matters of detail it is, of course, always

easy for the captious critic to pick holes in any
book. The slips and blunders in this, apart

from what we think the initial vice of its plan,

are neither numerous nor serious, and some of

them have been corrected in a table of errata.

In the description of the action of strychnine

(p. 163) the student might easily suppose, from

the context that in an animal poisoned with

this drug a single direct excitation of a muscle

or nerve ' produces not a single contraction

but a series of contractions more or less fused.'

This is true, of course, only of a reflex excita-

tion.

The statement (on p. 196), that " after double

section of the pneumogastric death always takes

place as a direct or indirect consequence of

asphyxia (phenomenes asphyxiques) more or

less rapid," is misleading.

On p. 231, the so-called ' total velocity of the

circulation,' for which a better term is the

mean circulation time, is not accurately defined.

The only method of measuring it described is

the antiquated one of Hering.

On p. 249, the automaticity of the heart-beat

is attributed to the ganglia without qualifica-

tion and without any indication that the ma-

jority of physiologists who, in recent times,

have busied themselves with researches on this

subject have come to the opposite conclusion.

We are entirely unaware of the existence of

evidence sufficiently clear to justify the conclu-

sions so boldly drawn from Stannius' experi-

ment on p. 251, ' that the ganglia of Bidder

constitute an insufficient excito-motor center,

the ganglion of Remak a sufficient excito-motor

center, and the ganglia of Ludwig (in the au-

ricular septum) an excito inhibitory center

whose tonus is by itself insufficient to counter-

balance the excito-motor action of Remak's

ganglion.'

On p. 267 it is stated that crystallized haemo-

globin {i. e., reduced haemoglobin) is unknown.

Several competent authorities have described

such crystals.

On p. 271, the band of reduced haemoglobin

is, for the English reader, rather comically

disguised under the appellation, 'bande de

Stockes,' meaning, of course, the 'band of

Stokes.'

While the general rules laid down for opera-

tions on mammals and for the use of anaes-

thetics will, as a whole, commend themselves

to all physiologists who have had much experi-

ence in the use of warm-blooded animals for

teaching purposes, we must take exception to

the advice that " in all operations, whether the

animal is destined to be sacrified at the end of

the experiment or not, the vivisector should
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apply as vigorously as the surgeon the rules of

antisepsis and asepsis. '

' We are convinced that

while, in an experimental course carried out by

students, it is perfectly feasible and of great util-

ity to insist upon rigid antiseptic precautions

in such experiments as require it, they not only

introduce an unnecessary complication in cases

in which the animal is to be sacrificed, but

often interfere seriously with, and always dis-

tract the attention of the student from the real

object of the observation. Further, most of

the work on mammals which can and ought to

be performed by students is of such a nature

that a strict adherence to antiseptic technique

throughout the whole experiment is practically

impossible. If the argument that " it is a bad

discipline to have two styles of operation, since

certain details of the antiseptic method will be

fatally neglected 'when one wishes in excep-

tional cases to apply it," be a sound one, we
ought seriously to enquire whether the reckless

custom of wearing one sort of dress in summer
and another in winter is not very likely to re-

sult in a fatal confusion of times and seasons,

muslins and mackintoshes, shirt-waists and

sealskin coats, and to lead to such awful inver-

sions as ducks in December and ulsters in July,

or whether any man who respects his stomach

and has a conscientious regard for the intere>ts

of his insurance company, can afford to permit

his cook to dabble at the same time in the

cumulative mysteries of roast and boiled.

9y^
4

G. N. I. S.

The Home Life of Wild Birds. A New Method
of the Study and Photography of Birds. By
Francis Hobart Herrick. New York and

London, G. P. Putnam's Sons. 1901. Pp.

xiii + 148.

In 'The Home Life of Wild Birds,' Francis

Hobart Herrick has given us a most valu-

able treatise aud one which is sure to be of

the greatest assistance to those who are follow-

ing the perplexing pastime of bird photog-

raphy. The author states the truth when he

says that animals should be studied as animals

and not as if they were human beings. If some

others had shared this commendable belief,

an enormous amount of trash would be absent

from the book shelves aud consequently seekers

of truth would be saved a corresponding amount
of annoyance. We have no objection to well-

written fairy tales, fables, or stories of personi-

fied animals, but when an author states or

implies that his human thinking and acting ani-

mals are truthfully portrayed, and the alleged

facts are taken from nature, then we consider

he should be most severely criticised.

Taking advantage of that force which for

convenience we term parental instinct, Mr.

Herrick overcomes the chief difficulty that be-

sets the bird photographer. The method is to

remove the nest from its surroundings, whether

it be in the tall tree, deep wood, swamp or im-

penetrable brier patch, and set it up in a good

light, so that the branch or other support of the

nest will occupy the same relative position as

in the old site. It was found that the parent

birds soon got used to the new surroundings

and attended the young as if nothing unusual

had happened. By the aid of a green tent

which concealed the operator and outfit, and

when in use was open only at a point in line

with the lens, the affaii's of the little family

could be observed with perfect ease at a dis-

tance of only a few feet. In this manner the

author spent what must have been many happy

days in observing the interesting movements
that were taking place in and about the nests

of the robin, cedarbird, kingbird, chestnut-sided

warbler, bluebird, brown thrasher, red-eyed

vireo, nighthawk and many other species.

The 137 pages which detail these experiments

are full of valuable facts and suggestions and

will surely be welcomed by those who care to

learn the mysteries of bird life. The numer-

ous photographs which enliven the book, with

the exception of a few distorted on account of

the nearness of the object, are admirable, and

in connection with the text undoubtedly will

stimulate many to seek a fascinating recreation

so well described and illustrated in this volume.

A. K. F.

Washington, D. C.

DISCUSSION AND COBBESPONDENCE.

THE COAST PRAIRIE OF TEXAS.

This physiographic feature, which extends for

a distance of nearly four hundred miles, from
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western Louisiana through Texas into Mexico,

is one of the newest made and least understood

of our American geographic provinces.

In topographic aspect it is apparently an al-

most level plain sloping at the rate of about one

foot to the mile seaward, but within its area

there are slight irregularities or undulations,

hitherto unnoticed or at least not described,

which are now attracting great attention, owing

to their supposed relation to the occurrence

beneath them of oil.

The Louisiana extension of the prairie is gen-

erally acknowledged to be a subsiding land as

attested by actual bench marks, by the drowned

character of the bayous and by the cycles of

cypress growth on the swamps. I know of no

actual previous observations bearing upon the

isostasy of the Texas portion of the prairie, but

McGee in a recent article in the National Geo-

graphic Magazine assumed that it was also sub-

siding.

I have just made some observations, how-

ever, which lead me to believe that west of the

Trinity river, at least as far south as the mouth

of the Colorado—beyond which we know noth-

ing—the plain is rising.

Between the Trinity and the Colorado all the

streams have new-cut channels, characteristic

of rising land, while the Brazos is actually cut-

ting down through its own alluvium at sea level

and for many miles above its mouth. Not only

is the coast prairie now undergoing differential

movement—subsiding in one part and rising in

another—but there is strong evidence that it is

being wrinkled and folded, the strata so affected

being so recent in age that they cannot be as-

signed to any other period of time than Pleisto-

cene or recent. These folds are so slight that

they could never have been detected had it not

been for the discovery of oil on Spindletop Hill,

four miles south of Beaumont, by Captain A.

F. Lucas, in January last.

When this gentleman endeavored to point

out to me this hill, my trained topographic eye

could hardly detect it, for it rises by a gradual

slope only ten feet above the sea of prairie plain

which surrounds it. I was still more incredu-

lous when Captain Lucas insisted that this

mound, only two hundred acres in extent, was
a dome, and that it had been uplifted by the

pressure of gas from the great pool of oil now
proved to be coincident in extent beneath it.

Captain Lucas said that I should be convinced

of the uplift if I could see Damon's Mound in

Brazoria County. I have just returned from

Damon and a second look at Spindletop, and

am convinced that if these hills are not recent

quaquavefsal uplifts no other hypothesis will

explain their existence.

Damon's Mound is an elliptical oval hill a

mile or more in greatest diameter. It rises

ninety feet above the surrounding level plain.

Its profile is everywhere convex instead of

concave, and it is not a hill of erosion or of

volcanic material. Furthermore, a bed of lime-

stone follows the contour of its "surface, show-

ing deformation. The ascent of the plain will

not carry the latter to the height of this mound
for one hundred miles interiorward. The oil

men have insisted on this structure and are

spending $200,000 upon Damon's Mound alone,

merely upon their belief that its structure is

anticlinal. Not only this, but they have seized

upon every hill of this character on the coast

prairie of western Louisiana and Texas, and

are sinking at least 100 wells at an ex-

pense of $10,000 a piece to demonstrate their

theory.

Concerning the stratigraphy of the coastal

plain, it can only be said that at Galveston it is

composed of at least 3,000 feet of unconsolidated

land, derived sands and clays, with occasional

lignite logs and estuai'ine shells. All this is

later than the Eocene Tertiary—the last datum

point we have in the Tertiary and Pleistocene

stratigraphy of Texas. Of this thickness Harris

has shown 2,000 feet to be post Tertiary or not

proved as old as Tertiary. Fossils from the

Beaumont wells, depth 1,030 feet, have been

assigned to the 'Neocene,' but as 'Neocene'

means nothing—being merely a word to con-

ceal our ignorance of all the later Tertiary

strata of the United States—the position of the

oil is still uncertain. It is my opinion that the

oil is in strata which may as well be called

Pleistocene or recent. They are certainly later

than any proved Tertiary strata.

One thing is certain. This oil occurs in un-

derground pools, and another thing is probable,

that these pools underlie dome-shaped anti-
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clines in the new-made recent coast prairies.

Furthermore, these uplifts are most probably

due toisostatic movements rather than to accu-

mulations of gas.

Another interesting fact which is developing

is that these oils are not associated with exten-

sive beds of either plant or animal remains, but

at one place, Saratoga, where they outcrop,

they apparently originate in ferruginous sands,

and this occurrence is strikingly suggestive of

Mendeleef's theory that petroleum is formed

by the action of warm waters on carbide of iron

at considerable depths. But conclusions on

this subject are as yet premature.

Robert T. Hill.

discord and beats.

To THE Editor of Science : In a review of

books on physics in a recent issue of Science, I

find on page 259 the remark that the author

"has defined 'discord' more sharply than the

facts warrant, by failure to recognize Mayer's

law, which expresses the duration of the resid-

ual auditory sensation as a function of vibration

frequency, the equation being expressible in a

curve which Professor Mayer published in 1894

{Am. Jour. Set., Jan., 1894)." That authors of

text-books of physics discuss psychological prob-

lems may be very well ; for it is certainly bet-

ter for the student to learn some psychological

theories in the physical laboratory than to learn

them not at all. But, unfortunately, it is rare

to find a physicist who is sufficiently familiar

with the psychological literature. Permit me
to make these two statements : (1) That a ' dis-

cord ' cannot be defined by ' beats,' the psychol-

ogists have some time since agreed upon. The
physicists—on the authority of Helmholtz,

whose ' Tonempfindungen ' appeared 40 years

ago—still make use of this definition. (2)

Mayer's curve, as recent experiments {Zeit-

schrift f. Psychol, to. Physiol, cl. Sinnesorgane,

20 : 408-424
; reviewed in the Psychological Re-

view, 7 : 88-90, 1900) prove, does not express the

dependency of the duration of an after-sensa-

tion on the frequency of vibration. The dura-

tion of the after-sensation does not seem to

depend upon the pitch at all.

Max Meyer.
Ukiversity of Missouei.

the international catalogue of

scientific literature.

To THE Editor of Science : Can nothing be

done even at this stage to secure a better sys-

tem of classification for the international cata-

logue of scientific literature now under process

of i)reparation under the general supervision of

the Royal Society in London ? In library man-
agement this country is, as probably every one

is aware, in advance of most, if not all, countries,

and the result of this is that the practical ap-

plication of the science of classification to the

cataloguing of books and articles has been

carried farther in this country than elsewhere.

Published systems of classification here are more

complete, there is a larger literature on the

subject, and a greater number of libraries have

been catalogued on a classified system. I do

not think anybody familiar with classification

and its practical application will hesitate in

condemning the classification which has been

adopted by the Royal Society. In botany, it is

ridiculously incomplete. It is impossible, as I

know from experience, to classify material on

this subject, in the shape of papers, without a

system which is at least carried down to fami-

lies ;
and in many cases one extended to genera

is wise.

The classification in geology is equally in-

adequate and makes insufficient- provision for

the great extension which has taken place in

physiographic geology in the last ten years.

If any one wishes to see what can be done in

the line of careful classification for geological

purposes, M. Mourlon's ' Classified Index of

Geological Papers ' on the Dewey Decimal Sys-

tem will oflFer a striking contrast to that pre-

sented by the meager array of classification in

the Royal Society. Mnemonic aids are alto-

gether omitted- in this classification, no com-

mon system of number being used for common
types of classification in diflferent subjects. In

the biological field, no effort has been made to

follow a similar arrangement of homologous

subjects.

In fact, I think, I speak within bounds in

saying that no one versed in this subject can

examine this classification without feeling that

it is prepared by some one who has neglected to

study what has already been done in this field.
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There are two subjects which every one appears

to think can be done by nature. One is editing

a newspaper and the other is classifying. Any
one who has had any experience in either will

feel differently.

Talcott Williams.

SHORTER ARTICLES.

NOTES ON THE LIFE HISTORY OF ANOPHELES
PUNCTIPENNIS AND ON THE EGG-LAYING

OF CULEX PIPIENS.

Some time during the latter part of May, 1901,

a ditch about four feet in depth was dug for

the water main to the new textile building on

the campus. The ditch was dug in sections,

one of which ran down a considerable slope

just at the end of the photographic building.

This section of the ditch soon became partly

full of rain water. At the lower end the water

was two and a half feet deep, but the water

did not extend more than a third of the length

of the ditch up the slope. At the upper and

shallower end of the body of water, it soon be-

came covered with a thin green slime, which

upon examination proved to be wholly of Pro-

tococcus. In this shallow, slimy water on June

4 the writer discovered an abundance of

larvse of Anopheles punctipennis. They were

recognized at a glance as larvse of Anopheles

from Dr. Howard's excellent drawings and de-

scriptions of the larvae of Anopheles maculipen-

nis. Glass jars were immediately called into

requisition, and many larvse were carried to the

laboratory, from a study of which the follow-

ing notes were made. It might be of interest

to say just here that there was also an abun-

dance of larvae oiCulexpipiens in the same water

in' company with Anopheles.

Eggs.—It was with some surprise and a good

deal of pleasure that a number of eggs were

found on the surface of the water in the jars.

Like maculipen7iis, they are laid at random on the

water, but naturally run together and cohere in

loose irregular groups or strings of from three to

a score or more. Some were found floating on

their sides, but the greater number seemed to be

floating with the convex side, or ' back,' up and
the concave side down. They differ some-

what from the eggs of maculipennis in shape.

These eggs resemble an Indian canoe in shape,

hence a cross section would be more or less

triangular in outline. Seen from the side they

are strongly convex above and concave below.

One end is larger and blunter, while the other,

as seen from the side, curves strongly down-
ward, is smaller and more pointed. Above and
on the sides the eggs are marked with a reticu-

late hexagonal sculpturing similar to maculi-

pennis. Below, on the concave side is a dark

wide line or band, extending nearly the length,

of the egg. It widens at each end into a club-

like expansion. The writer could not be svire

whether this was simply a band or a groove.

Near the blunt end of the egg a transparent

line runs from each side of the dark band ob-

liquely down the sides of the egg. When the

egg bursts, it breaks along these lines. At
each end of the band are several dark, circular

spots. The eggs varied from .45 mm. to .47

mm. in length. They hatched in 24 to 48

hours after being brought in, but no record was
obtained as to the actual time of hatching after

being laid, as none of the females laid eggs in

captivity. It is probably safe to say, however,

that they accord in this particular very closely

with maculipennis.

Larvse.—When first hatched the larvse pre-

sent a mottled appearance, owing to alternate

dark and light transverse markings on the

body. This appearance certainly suggests the

spotted wings of the adult, although there per-

haps can be no reason for thinking that the

one in any way foreshadows the other. The
larvse retain this appearance up to the last molt,

although it seems to grow less distinct with age.

They lie in a nearly horizontal position just

beneath the surface film of water, and when

only slightly disturbed wriggle in a horizontal

direction across the water instead of downward

as Culex. When violently disturbed they

wriggle downward. The more mature larvse

are more inclined to wriggle downward than

the young larvse, when disturbed. The feed-

ing habits are almost identical with those of

maculipennis, so fully described by Dr. Howard.

The same rotary motion of the head with the

under side uppermost in feeding was charac-

teristic. There were no such differences be-

tween the larvse of punctipennis and maculi-

pennis as there were between the eggs of the
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two species. Perhaps the mottled, ox- more

properly the streaked, appearance of the larvae

of punctipennis is a distinguishiug feature.

Dr. Howard, we believe, mentions nothing of

the kind in regard to maculipennis.

The duration of the larval stage, under nor-

mal conditions with plenty of food, varied from

twelve to fourteen days.

On June 5 three larvse were placed in a

jar containing very little food. What food

there was lay among some sand at the bottom.

Two of them were very young, vrhile the third

could not have been more than half grown.

These larvae I'emained there until June 29,

when the two younger died. These two did

not go to the bottom after food and x^robably

starved. The third and more mature one did

go to the bottom after food and remained alive

until July 3, when it was transferred to

water containing an abundance of food. In a

few days it transformed to a pupa. In this

case the larval stage was over a month and

could doubtless have been prolonged.

Pupas.—The pupse of Anopheles are not

strikingly different from those of Culex pipiens

to the unaided eye. A close observer, however,

can learn to distinguish the two with the eye

by the diiFerence in length of the respiratory

siphons. Those of J nop/ie/es are much shorter.

Under the microscope they are also seen to be

of quite a different shape from those of Culex.

The thorax and, body of A. punctipennis diflPer

quite markedly in shape from those of C. pip-

iens, when seen from above. Like the larvae,

the pupse tend to wriggle in a horizontal di-

rection when disturbed. They are not as active

as those of C, pipiens, which fact is brought out

very forcibly when one attempts to make a

camera lucida drawing of the living pupse of

both in their natural position in the water.

The pupal stage of both males and females

lasted with great regularity just about two days.

At least it could not have varied more than a

few hours from this, as the adults were found in

every case on the second morning subsequent

to the morning on which the pupse were
found.

Egg-laying of Calex Pijiiens.—On July 17, in

the back yard of a hotel at Magnolia, Missis-

sippi, the writer found a pig trough five feet long,

containing water to the depth ofabout six inches.

On the surface of this water hy actual count

there were 257 masses of eggs of C. pipiens. Since

there were less than five square feet of surface,

one can imagine the density of egg population.

'It was noticed that about a dozen of the egg

masses were white, or yellowish white, in ap-

pearance. This led to a more careful examina-

tion, which resulted in the discovery of a female

about to finish laying a batch of eggs. Time, 6

a.m. She was so busily engaged that we could

watch her with a hand lens. She rested on the

surface with the abdomen at a slight angle, be-

cause the caudal end was nearly touching the

surface. The mosquito stood at one end of the

mass, with her head away from it. As the eggs

were deposited the mass was gradually pushed

away from her. The end of the abdomen was

slowly carried from side to side, so that the eggs

might be placed across the end and the whole

mass filled out and completed as she progressed.

The process may be compared with the action of

the hand as a bobbin is wound with thread. The

eggs always came forth with the small end first.

This end, since the abdomen was held closely

to the mass, would strike the other eggs and

appear to be slipped along the perpendicular

sides of the others, and thus be brought to an

upright position. However, the tip of the ab-

domen was curled slightly upward, so that the

egg was directed upward and vei'y likely would

have been deposited in an upright position in any

case. It would have been interesting to have

seen the first egg deposited. There was an ap-

preciable interval between the deposition of

each egg, iDerhaj^s two seconds, although we
did not time it.

Glenn W. Hereick.
Agricultural College, Mississippi.

RECENT ZOO-PALEONTOLOGY.

A MARSUPIAL EVOLUTION.

In the April Naturalist * is an important paper

by Mr. B. Arthur Bensley upon the origin of

the Australian Marsupialia. The evolution of

the Marsupials is compared with that of the Pla-

*
' A Theory of the Origin and Evolution of the

Australian Marsupialia,' The American Naturalist,

Vol. XXXV., No. 492, pp. 245-269, April, 1901.
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centals after the later Cretaceous, aud tlie con-

clusion is reached that since the Placentals have

radiated from a Creodont prototype beginning

in the later Cretaceous period, it is quite pos-

sible that the Marsupials have during the same

time radiated from a DideJphys prototype ; there

is a striking general resemblance between the

early Creodonts and the opossum which tends to

supi^ort this theory. It is practically the work-

ing out of a hint by Huxley in 1880, and of a

very suggestive paper by Dollo upon the arbo-

real ancestry of the Marsupials. The idea of

Dldelpliys origin, however, is original with Mr.

Bensley, and the detailed comparison of the

evolution of the teeth of Marsupials with that

of Placentals promises to give most important

and interesting results. Mr. Bensley is enjoy-

ing the extensive collections of the British

Museum.

GEOLOGY OF THE JOHN DAY BASIN.*

As a result of the explorations by the Univer-

sity of California, John C. Merriam contributes a

valuable paper upon the geology of this impor-

tant region in Oregon, as preliminary^ to the re-

vision of the vertebrate fauna. Although this

region was first reported in 1861 and explored

by Condon, Marsh, Cope, Scott, Sternberg

and Wortman, this is the first exact description

of its geology, and is therefore most welcome

and important. The author divides the beds

into the Lower (250-300 feet), which is re-

ported to contain Oreodon ; Middle (500-1,000

feet), chiefly distinguished by Diceratherium ;

and Upper, which contained Paracoiylops. The
exact correlation of these beds with those of

the Oligocene White River awaits the precise

comparison and study of the faunae. The mode
of deposition has generally been considered en-

tirely lacustrine, as the series are everywhere

uniformly stratified and bedded, on the other

hand, the author presents strong reasons for an

seolian origin for the finer portions of these beds.

In fact the problem is precisely similar to that

which is now being discussed for the finer beds

of the White River formation.

* ' A Contribution to the Geology of the John Day
Basin,' Bulletin, Dept. of Geology, Univ. of Cali-

fornia, Vol. II., No. 9, pp. 269-314, April, 1901.

DISCOVEEIES OF PLESIOSAURUS AND OF POR-

THEUS.

During the past season Mr. Charles H.

Sternberg, well known for his years of ex-

plorations in the Kansas Chalk, made two dis-

coveries of exceptional importance. The first is

of a new typeof Plesiosaur, the skeleton of which

is preserved in an exceptional manner ; this has

been purchased by the University of Kansas aud
will be described by Professor Williston as part

of his general studies upon Plesiosaurs. The
second is a remarkable skeleton of Poriheus

molossus, of the suborder Acauthopteri,

family Ichthyodectidse—the characteristic pre-

daceous fish of the Niobrara. The specimen

is sixteen feet in length and is in an excep-

tional state of preservation. It has been pur-

chased by the American Museum of Natural

Histoi'y, and will be mounted facing the great

specimen of Tylosaurus from the Kansas Chalk

which has already been described in this

Journal. H. F. O.

BOTANICAL NOTES.

SHORT NOTES ON RECENT BOOKS.

Among botanical books which are likely to

attract attention is Dr. Wettstein's ' Handbuch
der Systematischen Botanik' of which Part 1

(including pages 1 to 202) has been brought out

by the Leipzig publisher Franz Deuticke. Re-

sembling Warming's ' Haandbog i den Syste-

matiske Botanik ' and Schumann's ' Lehr-

buch der Systematischen Botanik,' it promises

to be much fuller and more helpful than either,

and like them is to be a general survey of the

structure and classification of the Vegetable

Kingdom. The attempt is made to treat the

subject from the phylogenetic standpoint, and

whatever of success is attained in the work is

largely due to this fact. In the part now is-

sued forty-four pages are given to a general

discussion of the principles involved, followed

by the special discussion of representatives of

the seven phyla recognized by the author, viz.

:

Myxophyta (including the single class Myxo-

mycetes), Schizophyta (including the classes

Schizophyceae and Schizomycetes), Zygophyta

(including the classes Peridineae, BaciUarieae

and Conjugatae), Euthallophyta (including the

classes Chlorophyceae and Fungi, the latter in-
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eluding the lichens), Phaeophyta, the brown

algae, Rhodophyta, the red algae, and Cormo-

phyta (including liverworts, mosses, ferns and

their allies, and the seed-bearing plants). The

work is admirably illustrated.

The appearance of the first half of the sec-

ond volume of the new edition of PfefFer's

' Pflanzenphysiologie ' (Engelmann, Leipzig) is

gratifying to botanists who have been using the

first volume. This part covers 353 pages, in-

dicating that Volume II. will be considerably

larger than Volume I. The present half-vol-

ume includes ten chapters, as follows : (1)

Growth Movements, (2) Mechanics of Growth,

(3) Growth and Cell- increase, (4) Elasticity

and Cohesion, (5) Tissue Tensions, (6) Influ-

ence of Environment on Growth-activity, (7)

Cause of Specific Form, (8) Variation and He-

redity, (9) Rhythm, (10) Resistance to extreme

Influences. A hasty glance through these chap-

ters indicates that the work maintains the high

standard of the preceding volume. The sec-

ond part of Volume II. is in course of prepara-

tion, and will complete the work.

, Of Engler's ' Pflanzenreich ' (Engelmann,

Leipzig) four parts have already appeared,

dealing with the families Musaceae (by K. Schu-

mann), Typhaceae and Sparganiaceae (by P.

Graebner), Pandanaceae (by O. Warburg), and

Monimiaceae (by Janet Perkins and Ernst Gilg).

The illustrations continue to be more than

unusually, helpful, being clear, well drawn,

and judiciously selected. In the part devoted

to Pandanaceae there are, in addition to the or-

dinary illustrations, four full-page ' half-tone '

plates from photographs showing the gross ap-

peai-ance of different arboreous species with

their natural surroundings.

Thomas Howell's ' Flora of ISTorthwest Amer-
ica' (Howell, Portland, Or.), has reached Fas-

cicle 4 which includes Liguliflorae to Boragina-

ceae (pages 387 to 474). As the author follows

the Benthamian sequence it is easy to estimate

by comparison with Gray's 'Manual ' that the

work is not more than one-half completed.

The work, although marred by typographical

errors (incidental to unprofessional printing) and
an ' inky' page now and then, will be a very

important help to the northwestern botanists.

The last-named work reminds us of a local

northwestern flora, ' The Flora of the Palouse

Region,' by Charles V. Piper and R. Kent
Beattie (Agricultural College, Pullman, Wash.),

which appeared in May of the present year.

The area covered is 70 kilometers in diameter

with the town of Pullman, Wash., as a center,

and includes about 24 townships in eastern

Washington and 11 in western Idaho. In this

region the authors describe 14 Pteridophytes, 9

Gymnosperms, 114 Monocotyledons and 526

Dicotyledons. The work of compilation ap-

pears to have been well done, and it is a pleas-

ure to observe an attempt at a somewhat mod-

ernized terminology, and the use of metric

measurements throughout. Engler and Prantl's

System has been followed, and in nomenclature
' the so-called Kew and Berlin rules.' It must

prove very helpful to students of northwestern

Idaho and eastern Washington far outside of

the limits covered.

The handy little book, 'Grasses,' by Dr. H.

Marshall Ward, of Cambridge University (Uni-

versity Press, London), shows what may be done

by a competent botanist in the way of making

a difficult subject somewhat plain and not too

technical. In less than two hundred small oc-

tavo pages the author gives a great deal of in-

formation, valuable not only to the student of

grasses, but also to the practical man whose

business it is to grow grasses for forage. There

are chapters on the vegetative organs, anatomy,

flowers and ' seeds' of grasses, followed in each

case by a classification based on these charac-

ters alone. The book must be very useful in

England and it suggests the need of a similar

work for the United States.

POPULARIZING THE STUDY OF FERNS.

Whatever tends to increase the popular in-

terest in plants is directly contributoiy to the

advancement of science. Every book and every

organization which stimulates au admiration

and consideration of plants is to be encour-

aged by scientific men. Such a book is Mabel

Osgood Wright's ' Flowers and Ferns in their

Haunts' (Macmillan, New York), with its

charming text, artistic cuts, and wonderfully

accurate ' half-tone ' reproductions of well-

taken, well-selected, gray-mounted photographs

oflandscapes,where plants are shown in all their
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glory. A chapter ou ' The Fantasies of Ferns '

is unequaled anywhere in fern literature. Not
only is the text suited to the person whose mind
' is of the kindergarten order, that needs nice

interesting object lessons,' but it will afford real

pleasure and some instruction to the professional

pteridologist, unless he has lost all sentiment,

and love of the beautiful. It will prove a strong

corrective for the mania which uproots every

pretty, green thing. After reading it none but

a confirmed vandal would wantonly disturb a

colony of these beautiful plants.

Mrs. Wright's book may easily prepare the

amateur for a more particular study of ferns, as

suggested in Willard N. Clute's ' Our Ferns in

their Haunts' (Frederick A. Stokes Co., New
York). This is in fact a popular manual of

the ferns of North America north of the Gulf

States and east of the Eocky Mountains, and by
the aid of an easy non-technical text, good cuts,

and many ' half-tone ' and colored plates, the

subject is made so plain that no one need be

without some knowledge of the ferns. It should

find a place in the library of every amateur

botanist, and it .will do no harm to the profes-

sional botanist, who may well give it room on

his shelves with other helpful books.

Why should not such books as these encour-

age those organizations which have for their

object the cultivation of a love of Nature, and
the protection of the native species ? The Lin-

naean Fern Chapter of the Agassiz Association,

which has recently issued its Eighth Aunual Ee-

port (Miss Margaret Slossen, Secretary, An-
dover, Mass.) is such an organization of mostly

amateur students of ferns. What a help such a

society may become to the thousands of people

who, away from herbaria and museums, desire

to keep in touch with the work of others with

like tastes. What an inspiration must come
'from membership in an organization whose
members are scattered over the territory from

Maine to California, and Canada to Florida and
Texas, with one in England and another in far-

away New Zealand.

A word may be said here in praise of a new
society in Boston and its suburbs, named the

'Society for the Protection of Native Plants.'

Its object is ' to check the wholesale destruction

to which many of our native plants are ex-

posed.' Every botanist will wish this society

the greatest success. Its secretary is Miss Maria
E. Carter, Curator of the Herbarium of the

Boston Society of Natural History. The urgent

need of such a society is apparent not only in

the densely populated Eastern States, but fully

as much in the western summer resorts, where
the hand of the vandal has already extermin-

ated some species.

Charles E. Bessey.

University of Nebraska.

THE PRESERVATION OF COLORADO CLIFF
D WELLING8.

The Colorado Cliff Dwellings Association is

endeavoring without aid from the legislature to

preserve the ruins which lie on the Mesa Verde,

a tableland twenty miles long by eight miles

wide, in the southwest corner of Colorado.

There are from three hundred to four hundred

cliff dwellings including the noted 'Cliff Pal-

ace ' on this mesa. These are all in the Ute
Indian reservation and consequently the state

or national government can not control the

ruins. A ten years' lease has been made by the

Association direct with the Ute Chiefs, by means
of which control is had of the Mesa. The Sec-

retary of the Interior having ratified the lease,

the Association is now in charge of the ruins,

and will open a toll road to them. The money
received as toll will, however, be only part of

the sum paid to the Indians as rent. The ruins

will be kept from weathering and from the

depredations of 'relic hunters.'

Harlan I. Smith.

PRESENTATION BEFORE THE FACULTY OF
CANDIDATES FOR THE DOCTORATE
AT THE UNIVERSITY OF PENN-

SYLVANIA.

The University of Pennsylvania inaugurated

this year what seems to be in many respects an

excellent method of recommending candidates

for the degi-ee of Doctor of Philosophy. The
usual method, borrowed from the German uni-

versities, of examining candidates before the

faculty or letting them defend their theses be-

fore the faculty is not altogether suited to ex-

isting conditions. In Germany it is chiefly a

form and appears to be falling into disuse. The
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plan is scarcely fair to the candidate if the con-

ferring of the degree depends on the result of a

public examination ; it is scarcely fair to the

faculty if it is a mere formality, and, as a matter

of fact, members of the faculty often do not at-

tend. The plan adopted by the University of

Pennsylvania is to let the candidate pass a

written examination and then bring him before

the faculty, where he is presented by the pro-

fessor under whom he has taken his major sub-

ject. The presentor reads a sketch of the can-

didate's academic life and an outline of the scope

and contents of his thesis, after which any mem-
ber of the faculty may make enquiries of the

candidate or the presentor. As an example of

the way in which the candidates are presented

and as the biographies are themselves of in-

terest, we reproduce the credentials of the first

candidate presented in each of the sciences :

Professor Smith, Presentor.

Gilbert Hillhouse Boggs was born at Memphis,

Tenn., October 2, 1875. He received bis early educa-

tion in the public schools of Athens, Ga., and entered

the University of Georgia as a freshman in 1892,

graduating with the degree of Bachelor of Science in

1896. He entered the Department of Philosophy of

the University of Pennsylvania, February 25, 1897

and remained in residence until February 10, 1898.

He reentered October 5, 1898, and has remained in

residence for the past three years. His major has

been in inorganic chemistry, his minors in organic

chemistry and analytic chemistry. He was granted

a university scholarship in chemistry for the years

1897-98 and 1898-99, and was appointed to a Harri-

son Fellowship at Large in the same subject for the

years 1899-1901. He was admitted to candidacy for

the degree of Doctor of Philosophy when appointed

to the Fellowship.

He has completed under the jurisdiction of Group
Committee XI V. thirty three standard lecture courses,

exclusive of the laboratory work which has occupied

the greater part of his time for four academic years.

He has satisfactorily passed written examinations in

inorganic, organic and analytical chemistry on May
28-30, 1901, with Professor Smith, Drs. Lorenz and
Shinn.

Mr. Boggs has presented a thesis entitled ' I. The
Separation of Vanadic Acid from Metals by means
of Hydrochloric Acid Gas. II. The Occurrence of

Molybdenum in the Mineral Endlichite,' of which
the following is an. abstract :

Vanadium is being frequently found present in

traces in rocks and minerals. Its separation from

allied metals is extremely difficult, and in this re-

search the purpose has been to ascertain how com-

pletely hydrochloric acid gas will eliminate the vana-

dium, it being well established that from the alkali

metals the vanadic acid is completely removed by
this reagent. This study shows that with the excep-

tion of the alkali group of metals the new reagent is

inadequate. An additional point of interest is that

the metal molybdenum exists in the mineral end-

lichite, and that its presence there accounts for the

fact that the vanadic acid of endlichite is removed by
hydrochloric acid gas, probably because it exists as a

vanado-molybdate of lead, a form different from that

in which it is observed in vanadinite.

Mr. Boggs' thesis is now in the hands of the printer,

and the required number of copies will be delivered

to the Dean within a few weeks. Mr. Boggs is

unanimously recommended by Groiap Committee

XIV. to the Faculty of Philosophy for the degree of

Doctor of Philosophy.

Professor Macfarlane, Presentor.

Henry Shoemaker Conard was born in Philadelphia,

September 12, 1874. He received his early education

at the Friends' Select School and Westtown Boarding

School. He entered Haverford College as a junior in

1892, and graduated with the degree of Bachelor of

Science in 1894. He was a graduate student at

Haverford 1894-95, receiving the degree of Master of

Arts in 1895. During the four years, 1895 to 1899,

he was teacher of science in the Westtown School.

He entered the Department of Philosophy, of the

University of Pennsylvania, September 26, 1899, as

Harrison Fellow in Biology, being thereby made a

candidate for the degree of Doctor of Philosophy. He
elected his major in botany, his minors in botany and

zoology. He has completed in this University, under

the jurisdiction of Group Committee XV., twenty

standard lecture courses, besides spending practically

all his spare time for two years in the laboratory, and

has also received credit for his work at Haverford to

the extent of four standard courses, making a total of

considerably more than twenty-four. He has satis-

factorily passed written examinations as follows : On
May 28 and 29, 1900, in zoology ; on February 7

and 11, 1901, in botany as a minor, and four further

examinations in botany as a major, running from

May 21 to 22, 1901.

He has presented a thesis entitled ' Water Lilies :

a Monograph on the Genus Nymphxa. ' It will be

published in the next volume of the Series in Botany,

issued by the University of Pennsylvania. A brief

abstract of this thesis is subjoined :

Mr. Conard has described about thirty natural spe-
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cies. A like revision has never appeared in English,

and not in any language since 1853, during which

time many new facts have been brought out. The

classification differs slightly from that of previous

workers, in view of recently discovered facts of hy-

bridization. An attempt is made to arrange the

types as nearly as possible in their evolutionary

relationships. Twelve species, representing all the

natural groups from all parts of the world, and a

number of hybrids and varieties, have been studied

carefully in cultivation in the Botanic Garden of the

University. Others also have been studied in the col-

lection of the Henry A. Dreer Company, at Riverton,

N. J., and elsewhere. Each description takes up :

1. Diagnostic characters.

2. Literature and synonymy.

3. Minute morphological, physiological and, in

some critical cases, histological descriptions of flower,

leaf, stem and root, and the development from seeds

and tubers.

4. Habitat.

5. Eemarks, historical and critical.

6. Varieties similarly described.

The results of a number of observations on the

times of daily opening and closing of the flowers are

incorporated in the descriptions ; these, and the devel-

opmental histories of species are, for the most part,

entirely new records. The paper is illustrated with

photographs and line drawings.

Mr. Conard is unanimously recommended to the

Faculty of Philosophy by Group Committee XV. for

the degree of Doctor of Philosophy.

Professor Craicley, Presentor.

Burton Scott Easton was born in Hartford, Conn.,

December 4, 1877. He received his early education

at the Hamilton School, Philadelphia, and with pri-

vate tutors in Germany. He entered the University

of Pennsylvania as a freshman in 1894, receiving the

degree of Bachelor of Science in 1898. During the

year 1898-99 he was instructor in mathematics and

astronomy in the State University of Iowa, and pur-

sued graduate work in the same institution. He
entered the Department of Philosophy of the Uni-

versity of Pennsylvania, September 27, 1899, electing

his major in mathematics, one minor in mathematics,

and the other minor in astronomy. He was appoint-

ed Harrison Fellow at Large in Mathematics for the

year 1900-01, and was transferred to the regular fel-

lowship in mathematics and astronomy January 11,

1901. He has received credit for the following work :

(1) For graduate work in mathematics pursued before

receiving his Bachelor's degree, and not credited

toward that degree, four standard courses
; (2) for

graduate work in mathematics at the State University

of Iowa, six courses
; (3) for graduate work in this

University since 1899, sixteen courses, a total of twenty-

six standard courses. He has satisfactorily passed

written examinations on March 30, April 4 and May
16, 1901, in mathematics with Professor Crawley,

Assistant Professors Fisher and Schwatt and Dr.

Hallett ; on March 16, 1901, in astronomy with pro-

fessor Doolittle and Mr. Eric Doolittle. He has

presented a thesis entitled ' Substitutions and Sub-

stitution Groups.' He has deposited with the Dean-

a copy of this thesis and the monej' necessary to print

it. The thesis will appear in the spring of 1902. A
brief outline of its contents is as follows :

The group theory is one of the most recent devel-

opments of mathematics. It is far-reaching in its

applications and is a most prolific field of research at

the present day. The literature of the subject is,

however, principally to be found scattered through,

the pages of the mathematical and scientific journals,

and is therefore disjointed and fragmentary not only

in form but also in the manner of its presentation.

Moreover, much of importance is almost useless from

the difficulty of finding it when wanted.

The primary object of the dissertation is to present

the results of the most recent investigations in this

subject in such a manner as to give a coherent view

of what has been done. The way in which this has

been accomplished by the candidate shows good

mathematical judgment, and a thorough appreciation

of the philosophy of recent mathematics. Only a

portion of what has actually been accomplished in

carrying out this work is embodied in the disserta-

tion, which is devoted in the main to a careful con-

sideration of transitive and intransitive groups,

primitive and imprimitive groups, and the isomor-

phism of one group with another. The limits of

transitivity have received special attention. A certain

looseness has been found to exist in the use of some

terms, notably in the expression ' permutable groups.'

Mr. Easton has given precise definitions in all these

cases, and the necessary modifications in the subse-

quent developments have been introduced.

Mr. Easton is unanimously recommended to the

Faculty of Philosophy by Group Committee XL for

the degree of Doctor of Philosophy.

Professor Doolittle, Presentor.

Henry Brown Evans was born in Dayton, Ohio,

July 2, 1871. He was educated in the public schools

of his native town, graduating from the High School

in 1889. He entered the Freshman Class of Lehigh

University the same year, and received the degree of

Mechanical Engineer in 1893. He was instructor in

mathematics and astronomy at Lehigh, 1894-95, and

has been instructor in astronomy in this University
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since 1895. He entered the Department of Phi-

losophy October 23, 1895, electing his major in as-

tronomy, his minors in mathematics and philosophy.

He was admitted to candidacy for the degree of Doc-

tor of Philosophy October 1, 1897. He has completed

twenty-seven standard courses. He has satisfactorily

passed written examinations in astronomy with Pro-

fessor Doolittle on May 4 and 11, 1901 ; in mathe-

matics with Assistant Professors Fisher and Schwatt

on March 7, 1901 ; in philosophy with Dr. Singer on

March 25, 1901. He has presented a thesis entitled

' The Right Ascensions of One Hundred and Eighty

Latitude Stars,' and has deposited with the Dean a

copy of the manuscript and the money necessary to

print it. The scope of this thesis may be described

as follows :

The determination of the latitude of any single

point of the earth's surface, by the zenith telescope

method, depends ultimately on the positions of the

stars observed for that purpose. The object of this

thesis is the determination from all available data of

definitive values of the right ascensions of one hundred

and eighty stars. This material is needed for the

determination of the variations of latitude at the

Sayre Observatory of Lehigh University and at the

Flower Observatory of the University of Pennsyl-

vania. A definitive investigation of the right ascen-

sions has not been undertaken before this. The
necessary data were found in the star catalogues

heretofore published, from 1755 to date. Altogether

positions of these stars were^taken from about one

hundred such sources. The observed positions were

then combined by the method of least squares, and
the definitive values of the right ascensions of the

one hundred and eighty stars in question for 1875.0

were thus determined.

Mr. Evans is unanimously recommended to the

Faculty of Philosophy by Group Committee XII. for

the degree of Doctor of Philosophy.

Professor Fattest, Fresentor.

John Paul Goode was born at High Forest, Minn.

,

November 21, 1862. He received his early education

in the public schools of Olmstead County, Minn., and

in the Eochester Seminary, Eochester, Minn. He
entered the University of Minnesota as a freshman in

1885, and received the degree of Bachelor of Science

in 1889. From 1889 to 1898 he was professor of the

natural sciences in the State Normal School, Moor-

head, Minn. He spent the summer of 1894 in the

Summer School of Harvard University, that of 1895

as a graduate student in geology at the University of

Chicago, that of 1896 as instructor in geology in the

Summer School of the University of Minnesota. Dur-
ing the autumn and winter quarters of the year

1897-98 he was fellow in geology at the University

of Chicago, being absent on leave from his professor-

ship. During the four summers, 1897, '98, '99 and

1900, he was instructor in physiography and meteor-

ology at the University of Chicago. In the year

1898-99 he spent the autumn, winter and spring

quarters as a graduate student of geology and eco-

nomics at the University of Chicago. In 1899 he was

appointed to the professorship of the physical sciences

and geography in the Eastern Illinois State Normal

School, Charleston, 111., which position he still holds,

having been absent on leave during the past academic

year.

He entered the Department of Philosophy of the

University of Pennsylvania October 1, 1900, and re-

mained in residence until April 5, 1901. On March

8, 1901, the Executive Committee decided to consider

this period of residence as satisfying the rule requir-

ing one year of residence. Mr. Goode elected his

major in economics, his minors in geology and

sociology. He completed in the University of Chicago

fifteen standard courses in geology, two in miner-

alogy, and eight in economics. In this University

he has completed in economics nine standard courses,

making a total of thirty-four. He has satisfactorily

passed written examinations on November 16, 1900,

in physiography with Assistant Professor Brown ; on

March 30 and April 4, 1901, in economics with Pro-

fessor Patten and Assistant Professor Seager ; on

March 23, 1901, in economic geology with Assistant

Professor Brown, and on April 1 and 3, 1901, in

sociology with Assistant Professor Lindsay. He has

presented a thesis entitled ' The Influence of Phys-

iographic Factors upon the Occupations and the Eco-

nomic Development of the United States.' He has

deposited with the Dean a letter from Mr. E. M.

Lehnerts, guaranteeing the publication of the thesis

in the BuUetin of the American Bureau of Geography-

The scope of the thesis may be briefly described as

follows :

1. A study of the geographic location of the United

States, showing its relation to other lands and the

effects that this position has on its climate.

2. A sketch of the geographical development of

North America, and its effects on the distribution of

mineral wealth, drainage and the formation of soils.

3. A detailed study of the physiographic provinces

of the United States, showing how the relief of the

land facilitates or obstructs settlement and trade.

With this is given a classification of harbors and

many illustrations of how they are formed and im-

proved or destroyed.

4. A study of climate, of ocean currents and of the

distribution of the rainfall.

5. The influence of forests on man ;
his debt to
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wood as a material in the constructive arts. Future

possibilities of forests when coal is gone.

6. A study of the common cereals and the condi-

tions of soils and climate demanded by each species.

Mr. Goode is unanimously recommended to the

Faculty of Philosophy by Group Committee X. for the

degree of Doctor of Philosophy.

Professor ConJclin, Presentor.

John Eaymond Murlin was born in Auglaize

County, Ohio, April 30, 1874. He received his early

education in the public schools of Mercer County,

Ohio, at the Ohio Normal University, and in the Pre-

paratory Department of Ohio Wesleyan University.

He entered the Ohio Wesleyan University as a fresh-

man in March, 1 894, and received the degree of Bache-

lor of Science in June, 1897. During his senior year

he was instructor in physiology and histology, and

the following year was instructor in physiology and

zoology in the same institution. He entered the De-

partment of Philosophy of this University, September

24, 1898, electing his major and one minor in zoology,

and one minor in botany. In 1899 he was granted a

Harrison Fellowship at Large in zoology, this ap-

pointment carrying with it candidacy for the degree

of Doctor of Philosophy. He was reappointed to the

same Fellowship for the current year.

He has completed in this University twenty and

one-fourth standard courses, and has in addition de-

voted practically his entire time for three years to

laboratory work, the summers of these years being

spent in the Marine Biological Laboratbry at Wood's

Holl, Mass. The laboratory work which Mr. Murlin

has done would probably be equivalent to sixty stand-

ard courses. He has satisfactorily passed written

examinations in zoology on May 28 and June 2, 1900,

with Professor Conklin and Dr. Moore ; on May 28

and 29, 1901, with Professor Conklin and Assistant

Professor Montgomery, and in botany on May 30,

1900, with Professor Macfarlane.

Mr. Murlin has presented a thesis entitled, 'The

Digestive System of the Land Isopods, with special

reference to the Morphology of Absorption and Secre-

tion,' and has deposited with the Dean a copy of it,

together with the money necessary to print it. Its

scope may be outlined as follows :

Structural and functional changes in the intestine

of two common genera of land Isopods have been

followed during (1) growth
; (2) the process of shed-

ding the chitinous lining ; and (3) the stages of food

absorption. The intestine might be described as a

cylindrical conduit, the wall made up of a single

layer of cubical elements of the same size, and lined

with a homogeneous but porous intima. These ele-

ments, the cells, are very large, being visible in adult

specimens even to the naked eye. The minute struc-

ture of both cell-body and nucleus is seen with high

powers of the microscope to be alveolar, /. e., the

protoplasm is composed of very small semi-fluid

vesicles, between which is a homogeneous interalve-

olar substance and supporting fibers, running from

the inner to the outer side of the cells. During growth

of the animal the intestine increases in size both by

multiplication (direct cell-division) and by enlarge-

ment of the cells. When the lining (chitin) is shed,

the fibers on the side of the cells next the lumen
disappear, and in their place is seen a fluid substance,

hy the hardening of which the new lining is laid down.

In the digestion of proteids, as is well known, sev-

eral stages intervene between the insoluble condition

in which the food enters the stomach, and the readily

soluble condition which it must reach before it can

be assimilated. Hitherto the food has been traced 1o

the absorbing cells, and has been identified in differ-

ent form in the blood of many animals after having

traversed the cells. The purpose of this study was

to follow the food through the cells. Albumose, the

first soluble stage in the digestion of albuminous

foods, is recognized in the cells eight hours after feed-

ing. The food in this form traverses the interalveolar

spaces, and may accumulate in the outer side of the

cell from sixteen hours after feeding, onward. The

course of the food through the wall of the intestine

is not visibly influenced by the cell-structure except

in a purely mechanical manner. Albumose is not

found in the blood of the animal, which bathes the

outer side of the intestinal wall ; the inverse change

back to albumen must therefore be effected before the

food reaches the circulation. A finely granular sub-

stance comes from the nucleus and is associated with

albumose in its passage through the cell ; it probably

acts on the albumose either to carry the digestive

process farther, or to begin the inverse process (syn-

thesis toward albumen), or both.

Carbohydrates are readily digested in the intestine,

dextrose, the soluble form of starch, being found

twenty-four hours after feeding. In the absorption

of fats the indications are that splitting-up by ferment

action into fatty acid and glycerine takes place in the

lumen of the intestine, and synthesis by ferment action

takes place within the cell.

The digestive secretion is first recognized in imma-

ture cells of the ' liver' in the form of (zymogen)

granules. During the growth of these cells the

granules increase in size, become looser in structure,

more soluble in certain reagents, and more stainable.

The secretion is set free into the lumen of the gland

in the form of a proteid fluid by mere evacuation of

the cells, or by fragmentation and dissolution of

their luminal ends. Discharging cells are found from
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twelve to ninety hours after feeding with proteids.

The secretion is poured into the intestine, where it

acts by means of its ferments on the three classes of

foods : proteids, carbohydrates and fats.

Mr. Murlin is unanimously recommended by Group

Committee XV. as a candidate for the degree of Doctor

of Philosophy.

Professor Crawley, Presentor.

Roxana Hayward Vivian was born at Hyde Park,

Mass., December 9, 1871. She received her early

education in the public schools of Hyde Park, gradu-

ating from the High School in 1890. She entered the

freshman class of Wellesley College the same year,

receiving the degree of Bachelor of Arts in 1894.

From 1895 to 1898 she taught Greek and mathemat-

ics in a preparatory school, and from 1896 to 1898

pursued graduate work in the same subjects at "Wel-

lesley college. She entered the Department of Phi-

losophy of this University October 10, 1898, as

alumnse fellow in mathematics. This appointment

carried with it candidacy for the degree of Doctor of

Philosophy. She was twice reappointed to her fel-

lowship, holding it for three successive years. She

elected her major and one minor in mathematics, and

the other minor in astronomy. She has completed

thirty standard courses, and has satisfactorily passed

written examinations in astronomy with Professor

Doolittle and Mr. Eric Doolittle, February 14, 1901
;

in mathematics with Professor Crawley, Assistant

Professors Fisher and Schwatt and Dr. Hallett, on

April 4 and 13, and May 11, 1901 . She has presented

a thesis entitled ' The Poles of a Eight Line with

Respect to a Curve of Order n.' The thesis will be

printed at once. Pending its appearance Miss Vivian

has deposited with the Dean a copy of the manuscript

and the money necessary to print it. The scope of

the thesis may briefly be outlined as follows :

The general subject of poles and polars with respect

to Higher Plane Curves has been studied by numer-

ous mathematicians, notably by Steiner, Cremona

and Clebsch. Steiner gave in Crelh^s Journal, Vol.

XLVII., a large number of theorems relating to this

subject, but he omitted the proofs. They were all

proved subsequently by Cremona. Cremona's method

was peculiar to himself, that is, he adapted a some-

what more general theory, that of the loci of har-

monic means, to the theory of poles and polars. In

discussing these problems Miss Vivian uses the ana-

lytic method. The particular line of discussion which

she has taken up is one which has not been treated in

any detail by any former writer. She has handled

the subject ably, and has arrived at some very inter-

esting results. In one or two instances her results

show that the statements of former writers must be

taken with certain limitations, which do not appear

to have been considered. Her principal object is to

establish the ways in which the poles of a line are

limited when the line has certain prescribed relations

to the fundamental curve of the »th order, and to its

allied curves, the Hessian and Steinerian. Under

particular conditions certain points in the plane will

be poles for all lines in the plane, while the other

poles, called by the candidate ' free poles,' vary with

the line. Many writers do not class the first as poles

at all, but it seems more reasonable to class them

with the other poles, since they have all the required

properties of such points ; and, besides, it is more in

keeping with the present tendency of thought on

these subjects to do so. The subdivisions of the

paper are as follows :

1. The pencil of curves of which the poles are base

points.

2. The related curves.

3. Poles when the curve u-o has no singularities.

4. The inflection locus.

5. Poles when the curve u-o has double points and

cusps.

6. Intersections of higher order with the Steinerian.

7. u-o with triple points and higher multiple points.

Miss Vivian is unanimously recommended to the

Faculty of Philosophy, by Group Committee XI. for

the degree of Doctor of Philosophy.

SCIENTIFIC NOTES AND NEWS.

We publish in this issue of Science the ad-

mirable presidential address given before the

American Association, at Denver, on Tuesday,

by Professor Woodward, and the vice-presiden-

tial address given by Professor Davenport be-

fore the Zoological Section, which is also a

model of what such an address should be. We
hope to publish next week an account of the

meeting and one or two further addresses by

the vice-presidents.

Professor Theodore Wm. Richards, of

Harvard University, has been invited to fill the

newly established professorship of inorganic

chemistry in the University at Gottiugen. The

position is entirely free from routine teaching,

being confined to research work with the as-

sistance of such advanced students as may be

selected. It will be remembered that Professor

J. H. van't Hoflf was called from Holland to

fill a similar position at the University of Berlin.

The fact that Germany should invite two for-
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eigners to such important positions demon-

strates the broad-mindedness and freedom from

prejudice which in part accounts for the high

positions that its universities maintain. The
creation of chairs devoted to research is also a

forward movement in Germany, which it will

be necessary for this country to follow. It is

certainly a great compliment to the United

States that Germany should seek here a pro-

fessor for such a chair, more especially when
we remember the very great number of chem-

ists that are being trained in Germany. We
are glad to learn that the president and fellows

of Harvard College have taken action leading

Professor Richards to remain in this country.

The Veitch silver medal has been awarded to

Mr. Thomas Meehan, of Philadelphia, ' for dis-

tinguished services in botany and horticulture.'

Mr. Meehan is the third American on whom
this medal has been conferred, the others being

Professor Charles S. Sargent, of the Arnold

Arboretum, and Professor Liberty H. Bailey,

of Cornell University.

President Lotjbet of France has conferred

upon President W. E. Harper, of the University

of Chicago, the decoration of the Legion of

Honor.

Mr. Marshall H. SAviLLEhad been named
Officier d'Academic by the French Govern-

ment in recognition of his archeological re-

searches in Mexico for the American Museum.

On the recommendation of the Council of the

Royal Collegeof Physicians, England, it has been

unanimously resolved " that the Baly Medal
be awarded to Frederick William Pavy, M.D.,

F.R.S., F.R.C.P,, for his researches on 'The
Physiology of the Carbohydrates

;
their Appli-

cation as Food, and Relation to Diabetes,' 1894
;

but more especially for his original investiga-

tions on sugar formation in the liver, which he

has carried on during the last forty years, and
with unabated enthusiasm during the last two
years."

' Dr. Vincent Czerny, the eminent pro-

fessor of surgery at the University at Heidel-

berg, is on his way to the United States, in

order to visit our medical schools.

We noted recently that a monument to

Chevreul had been unveiled in the Court of the

Museum of Natural History, Paris. We learn

from French exchanges that addresses were
made on the occasion by M. Edmond Perrier,

director of the Museum, by M, Armand Gautier,

representing the Acadamy of Sciences and the

Academy of Medicine, by M. Arnaud, who in

1890 succeeded Chevreul in the chair of organic

chemistry at the Museum, by M. David, director

of the chemical laboratory of the Gobelin's

Manufactory, and by M. Puglier-Conti, vice-

president of the Paris municipal council. The
marble statue is by M. Fagel, and is erected on

a pedestal bearing the inscription :

CHEVREUL
MICHEL-EUGENE

NE A ANGERS LE 31 AOUT 1786

MORT A PARIS LE 7 AVRIL 1889

PROFESSEUR DE CHIMIE ORGANIQUE
1830-1889

DIRECTEUR DU MUSEUM D'HISTOIRE NATURELLE
1863-1884

It is proposed to erect a statue of Pasteur at

Marnes, near Saint Cloud, where Pasteur spent

the last years of his life. M. Duparquet,

mayor of Marnes, is chairman of the executive

committee.

Dr. Henry Benner, professor of mathe-

matics at Albion College, was drowned on

August 14, in Lake Orion.

The death is announced of Dr. Domenico

Stefanini, professor of bacteriology at the Uni-

versity of Pavia, at the age ofeighty years ; and

of General Venukoff, a Russian geographer and

geodesist living at Paris, at the age of seventy-

one years.

The Vienna Academy of Sciences announces

that the prize founded by Freiherr von Baum-
gartner, will be awarded at the end of 1903 for

a research enlarging our knowledge of the in-

visible radiations. The value of the prize is

2,000 crowns.

At the meeting of the International Congress

of Botanists which opened at Geneva, on

August 7, it was voted to establish a Societe

Internationale de Botanique, and a series of

laws was formulated which will be sent in

print to botanists interested. It was decided

to purchase the Botanisches Centr-alblatt, includ-
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ing all back numbers, index and Beihefte, of the

present publishers, Gebrueder Gotthelft, of

Cassel. The journal is to be registered and a

limited company formed in Holland. Shares

will be sold to cover the purchase. Beginning

with January, 1902, it will be published by E.

J. Brill, of Leyden, with Dr. Uhlworm as

editor and Dr. Kohl as assistant. Annual

subscribers are to have equal rights with the

stockholders in conducting the business. The

Society elected Professor Karl Goebel of Mu-
nich, president, Professor F. O. Bower, of

Glasgow, vice-president and Dr. J. P. Lotsy,

Tjebodas, Java, secretary. The next meeting

is to be held in Vienna, three years hence.

Switzerland and France were most largely rep-

resented among the delegates present. The

United States were represented by Professor J.

C. Arthur, Dr. D. S. Johnson, Dr. F. E. Lloyd,

Mr. W. Murrill and Dr. H. von Schrenk as dele-

gates. The delegates were very hospitably re-

ceived in Geneva, and a banquet was given in

their honor. After the meeting some of the dele-

gates, under the direction of Professor Chodat,

of Geneva, made an excursion among the

Swiss Alps.

According to a cablegram to the daily papers

the most important question of the meeting of

the Zoological Congress came up on August

14, in the Committee on Nomenclature. Two
propositions were presented. The French dele-

gation proposed to make the existing nomen-

clature conform with the classic Latin, gram-

matically and etymologically. The American

delegates proposed to make no changes, except

in the case of obvious typographical errors. The
Germans made a compromise proposition, which

did not find favor. After a warm discussion

the French proposition was accepted, the Swiss

delegates giving the deciding Vote for the pro-

posal. The Dutch delegates and part of the

German delegation voted with the Americans.

The British delegates voted with France.

The French Surgical Congress will hold its

fourteenth annual meeting in Paris on October

21 and following days.

We learn from the British Medical Journal

that an Egyptian Medical Congress is to be

held under the patronage of the Khedive at

Cairo from December 10 to 14, 1902, under

the presidency of Dr. Abbate Pacha. The
honorary presidents are Dr. Ibrahim Pacha

Hassan, Dr. Pinching, and Dr. Ruflfer. The
general secretary is Dr. VoronofF. The work
of the Congress will be divided among three

sections, as follows : (1) Medical Sciences, pre-

sided over by Dr. Comanos Pacha
; (2) Surgi-

cal Sciences, presided over by Dr. H. Milton
;

and (3) Ophthalmology, presided over by

Dr. Mohammed Bey Eloui. The program of

the Congress will include discussions on affec-

tions especially rife in Egypt, such as bilharzia,"

ankylostomiasis, bilious fever, abscess of the

liver, etc. Special attention will be given to

questions relative to the epidemics which for

some years past have regularly visited Egypt,

and the prophylactic measures to be taken

against them.' The following papers among
others have been promised :

' Alcoholism and

its Increase in Egypt,' by Dr. de Becker ;
' The

Frequency of Hydrocele in Egypt and its

Treatment,' by Dr. Colloridi ;
' Myxcedema in

Egypt,' by Dr. Brossard ; 'Plague,' by Dr.

Gotschlich ; and 'Tuberculosis in Egypt,' by

Drs. Ibrahim Pacha Hassan, Eid. and Sand-

with.

The twelfth annual general meeting of the

Institution of Mining Engineers will be held at

Glasgow on September 3-6, under the presidency

of Sir W. T. Lewis, Bart.

Following the Congress on Petroleum, held

in Paris in 1900, a second congress will be held

in Paris in 1902. A permanent committee has

been formed in Paris under the presidency of

M, Ed. Lippmann, the secretary ofthe congress,

and M. Dvorkovitz has recently established in

Londoii an institute for the scientific study of

petroleum.

A MEETING of the Board of Visitors of the

National Bureau of Standards was called in

Washington, for August 23d, for the purpose of

passing on proposed sites for the laboratory of

the bureau. It will be remembered that thS

five members of the Board of Visitors were ap-

pointed by Secretary Gage, and are as follows

:

Dr. H. S. Pritchett, president of the Massachu-

setts School of Technology ; Dr. Ira Remsen,

president of the Johns Hopkins University; Dr-
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Elihu Thomson
;
Professor Edward L. Nichols,

of Cornell University, and Albert L. Colby, of

Pennsylvania.

According to Nature the Paris correspondent

of the Chemist and Druggist states that with a

view to giving an impetus to the study of ap-

plied chemistry in Paris, it has been decided to

build additional laboratories at the Conserva-

toire des Arts et Metiers. The initial expense

is estimated at 500,000f. (20,000?.), and the

annual upkeep at something over 3,000Z. The
laboratories will also be used for experiments

in physics and mechanics.

The German Government has sent an expe-

dition to German East Africa for the purpose of

organizing a systematic effort for the prevention

of malaria. The expedition is under the com-

mand of Dr. Ollwig, Staff-Surgeon a la suite

serving with the Imperial forces in East Africa.

A North German Lloyd steamer has been

chartered to leave Sydney, N. S. W., on Octo-

ber 11 for Kerguelen Land, conveying pro-

visions and dogs for the German Antarctic ex-

pedition on board the steamer Gauss.

The book on ' Mosquitoes ' by Dr. L. O.

Howard, recently reviewed in this journal by

Professor Packard, is being translated into

Spanish.

The Station of the U. S. Fish Commission

on the Great Lakes, with headquarters at pres-

ent at Put-in-Bay, Ohio, is collecting the liter-

ature of fresh-water fauna and flora, and Pro-

fessor H. S. Jennings, who has charge of the

Station, will be glad to receive from authors

and others publications in these subjects.

M. Marey, the president of the International

Committee on Physiological Instruments, will

be glad to have sent to him at Boulevard Deles-

sert, No. II., Paris, new physiological apparatus

for presentation at the International Congress

of Physiology to be held at Turin next month.

For the last week for which the report is at

hand, the deaths from the plague in India num-
bered 1,125. At the same period last year

there were only 200 deaths.

We learn from Nature that the annual awards
of prizes by the Reale Accademia dei Lincei, of

Rome, are as follows : The Royal prize for

chemistry has been adjudged to the late Pro-

fessor Amerigo Andreocci for his researches on
heterocyclic compounds and on the santonine

group, and other papers. The Royal prize for

philosophy and moral science has been ad-

judged to the late Professor Carlo Giussani. In

political science and jurisprudence no award
has been made, and the same is true of the

Santoro prize relating to agricultural zoology.

The two prizes instituted by the Minister of

Public Instruction in favor of teachers in

secondary schools for work in natural science

have been divided, awards being given to Pro-

fessors Liberto Fantappie (Viterbo), Antonio
Neviani (Rome), De Toni (Venice), and Gia-

como Trabucco (Florence). Two ' Ministerial

'

prizes ofa similar character for philosophical and
social sciences are awarded to Professors Luigi

Einaudi (Turin) and Aurelio Covotti (Palermo).

The annual meeting of the Fellows of the

Royal Botanic Society, according to the report

in the London Times, was held on August 10,

in the museum in the society's gardens at

Regent's Park. Mr. C. Brinsley Marlay pre-

sided. The Duke of Teck was elected presi-

dent, Mr. G, J. Marjoribanks treasurer, and
the Marquis of Breadalbane, Earl Howe, the

Earl of Aberdeen, Sir Henry Oakley, Sir J,

Blundell Maple, M.P., Mr. J. Fletcher, Dr. R.

C. A. Prior and Mr. W. Sowerby were re-

elected members of the council. The 62d an-

nual report stated that the negotiations with

the Department of Woods and Forests had

been concluded and a new lease of the gardens

had been granted for 31 years. The accounts

showed that the year's working had resulted

in a profit of £285, being nearly double that of

the previous year. The number of fellows on

the books was 2,124, which showed a steady

increase in number, 88 new fellows having

joined the society during the year. The gar-

den's club continued to form one of the attrac-

tions of the society, 41 fellows of the society

having joined the club during the year ; and

the past season had been a very successful one.

The chairman, in moving the adoption of the

report, said that the prospects of the society

were decidedly better than they had been for

some years past. Their lease had been re-

newed and a large number of their debentures

—viz., £5,700—had been taken up. The so-
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ciety was in a transition state. Mr. Austen

Chamberlain, as representing the Treasury,

had insisted that the society should open its

gates to the public a certain number of

days in the year ; in fact the public had

rights there which had to be recognized.

Therefore the old character of the gardens

had almost completely disappeared. The

Society still retained its scientific char-

acter, however, and whatever facilities they

could give to promote science, particularly

botany, they would give. They had been un-

able to obtain a grant from the Government,

and the scientific part of the gardens was,

therefore, carried on with great diiEculty.

The subscriptions of the fellows were not

sufficient to keep up the gardens as they should

be kept up, and the council had to rely,

therefore, in some measure upon the enter-

tainments. Towards the end of the meeting

the chairman called attention to the skill and

beauty of a large number of Japanese drawings

of flowers and birds, of which he had a very

fine collection.

At the last meeting of the Berlin Medical

Society, held on July 25, Professor Virchow is

reported by the Lancet to have alluded to the re-

cently-enunciated views of Professor Koch as

to the non-identity of tuberculosis in cattle

with that affecting the human subject. In his

sarcastic style he remarked that he was happy

to find that Professor Koch's views had under-

gone a change and were now in accordance

with his own, for he had maintained that the

mere presence of the Koch bacillus was not the

essential thing in tuberculosis ; a tubercle was,

in his opinion, a growth with a distinct ana-

tomical structure, and he had always protested

against the bacteriologists terming anything a

tubercle simply because a Koch bacillus hap-

pened to be present. He said that the adher-

ents to Koch's theory had believed his view to

be rather old-fashioned, but it did not annoy him

to recall to mind that he had sometimes been

superciliously treated by the younger bacteri-

ologists. Professor Virchow's ironical words

produced a great impression on the meeting.

According to the Comptes Bendus, as trans-

lated in the Scientific American, H. Becquerel

has confirmed, by an unpleasant experience,

the fact first noted by Walkofli'and Giesel, that

the rays of radium have an energetic and

peculiar action on the skin. Having carried in

his waistcoat pocket for several periods, equal

in all to about six hours, a cardboard box en-

closing a small sealed tube containing a few

decigrammes of intensely active radiferous

barium chloride, in ten days' time a red mark
corresponding to this tube was apparent on the

skin ; inflammation followed, the skin peeled

off and left a suppurating sore, which did not

heal for a month. A second burn subsequently

appeared in a place corresponding to the oppo-

site corner of the pocket where the tube had

been carried on another occasion. P. Curie has

had the same experience after exposing his arm

for a longer period to a less active specimen.

The reddening of the skin at first apparent

gradually assumed the character of a burn
;

after desquamation a persistent suppurating

sore was left which was not healed fifty-six days

after the exposure. In addition to these severe

' burns ' the experimenters find that their

hands, exposed to the rays in the course of their

investigations, have a tendency to desquamate;

the tips of the fingers which have held tubes or

capsules containing very active radiferous ma-

terial often become hard and painful ; in one

case the inflammation lasted for fifteen days

and ended h-^^ the loss of the skin ; and the pain-

ful sensation has not yet disappeared, after the

lapse of two months.

According to a notice in Nature, the annual

report of the Kussian Geographical Society for

1900 notes the growing activity of the young

branches of the society at Vladivostok, Kiakhta,

Tomsk and Orenburg—their work being not

limited to pure geography, but being mainly

directed to the exploration of the geology, bot-

any, zoology and prehistoric anthropology of

the respective regions. A new local museum
has consequently been opened at Troitskosavsk,

near Kiakhta, in addition to those of Minusinsk

and Yeniseisk. The chief medal of the Geo-

graphical Society, the Constantine medal, was

awarded this year to V. Obrucheff", the explorer

of the Nan-shan and Mongolia, who has also

explored very large portions of Transbaikalia

and the Pacific littoral, and whose preliminary
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reports are always of the deepest interest for

both the geologist and the orographer. The

Count Llitke medal was awarded to M. E.

Zhdanko for his extensive geodetical and hy-

drographical works in the far North, the Sem-

enoff medal to J. A. Kersnovsky for work in

meteorology, and the Prjevalski medal to the

Tomsk professor, V. V. Sapozhnikoff, whose

explorations of the Altai highlands revealed

hundreds of unknown glaciers, as well as

widely-spread traces of glaciation, and threw

much new light on the geography of the whole

region. These researches are now embodied in

a work, ' The Katun, and its Sources ' (with

maps and a summary in French).

The Society of Chemical Industry held its

annual meeting at Glasgow at the end of July.

The secretary reported that the society was in

the most prosperous condition, there being now
3,632 members. The president, Mr. J. Wilson

Swan, chose as the subject of his address 'Elec-

tro-chemical Industry.' According to the ab-

stract in the London Times he traced the prog-

ress of this branch of applied science from the

early laboratory researches of Davy and Fara-

day down to the position it occupied at the pres-

ent time. He gave particulars of the power

at present utilized and products made in the

150 works using electricity for chemical and

metallurgical purposes in Europe, and described

the methods employed in the several branches

of manufacture. In several instances the new
methods of manufacture had already supplanted

the old, while in others there was keen compe-

tition between the chemical and the electrolytic

processes. Turning to the future, Mr. Swan
pointed out that the united kingdom was
severely handicapped as regards these new de-

velopments by her lack of water-power. In

spite of this, however, many of the new electro-

chemical industries could be carried on prof-

itably with steam-power. The utilization of

the waste gases of blast furnaces in large gas-

engines for the generation of electrical energy

would also become a realized fact, and would
supply large quantities of cheap power for the

industries under discussion. While, therefore,

admitting that the position of the staple chem-
ical and allied industries in England had
been undermined to some extent by the rapid

growth of electro-chemical industries abroad,

and that protective tariffs were being em-

ployed to shut out British products, Mr.

Swan believed the future might be faced

with some degree of confidence and hope.

Speaking in one of the lecture theaters of a

great university, whose long and splendid ser-

vices to education has lately been commemo-
rated, he could not but congratulate Scotland

and the Scottish section of the society on the

very advantageous position it occupied in that

respect. In England and Ireland they were
suffering acutely from dire educational neglect

and destitution. They were giving to the classes

at the bottom of the industrial ladder a dis-

jointed smattering of miscellaneous science of

no great value, though probably good so far as

it went, while they were neglecting to thor-

oughly educate those upon whose shoulders

would soon rest the weight of the management
of the great manufacturing industries. A sci-

entific training of university standard for our

manufacturers and for our technical chiefs was

an absolute necessity. One of the most press-

ing requirements of the moment, demanded
not only in the interest of chemical industry,

but in that of the manufacturing industries gen-

erally, was the adequate endowment and en-

couragement of research. The advances in

knowledge, and the consequent revolutionary

changes that had taken place in almost every

branch of chemical industry during the last 100

years were probably not greater than those

further changes that would be seen at the end

of the present century, for change brought

about by scientific discovery grew ever swifter

and more sweeping. Change was the natural

order of things ; but, to take advantage of it,

the fullest measure of assistance was demanded

that education and energy could give.

Mr. W. H. Maw recently delivered his

presidential address before the members of the

British Institution of Mechanical Engine 3rs.

Dealing with the question of the education of

young mechanical engineers, he said, according

to the London Times, that nothing was more

disheartening to a student than to find at some

stage in his career that he had been devoting

time to learning things which were not only

useless to him, but which it was desirable he
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should unlearn, while, on the other hand, he

had failed to acquire knowledge of which he

stood badly in need. Yet this was a far too

frequent experience with boys entering tech-

nical colleges from the public schools. The

remedial changes which had so far been made

in this direction were limited in extent com-

pared with those really required, and there was

still left to be done at the technical college

much educational work which ought to have

been done at school, the result being a waste of

valuable time. The matter was one which

merited the most careful attention of all inter-

ested in technical education. There caooe a

time when every engineer must specialize if he

really wanted to attain anything more than a

subordinate position. This specialization should

be at least commenced during the college career

rather than subsequently, the student devoting

the latter part of his course at college to the

acquirement of a knowledge of the special prin-

ciples which underlay practice in the particular

branch of the profession to which he was about to

devote himself. This meant that the college au-

thorities must take a wider view of their respon-

sibilities than many of them did at present. It

would also probably mean in the future that cer-

tain colleges would acquire a reputation for cer-

tain branches of work. One of the chief aims of

technical college training should be to develop

independent thought and action in a student.

It could not be too thoroughly appreciated that

the vast development of mechanical engineer-

ing work which had been going on in the past

half-century, and which was still going on at

an ever-increasing rate, was prodjicing a most

important change in the conditions which se-

cured both professional and commercial success.

In the old days the leading firms of mechanical

engineers had comparatively few customers,

and they had, as a rule, to meet the great va-

riety of requirements of those customers to the

best of their ability. Repetition work was
comparatively rare, and success depended
largely on resourcefulness and the power of

entering thoroughly into the conditions to be

fulfilled. Nowadays the successful mechanical

engineer was not he who made a great variety

of things for the few, but a small variety of

things for the many, at the same time pro-

ducing those few things in the most perfect

way. Experience showed clearly that mere
lowness of price was not in itself an inducement

to purchasers, and the maker of an engine of

exceptional economy or of a machine too,

which excelled its competitors in the quantity

or quality of the work it turned out would

never find difficulty in obtaining proportion-

ately good prices for his productions.

UNIVERSITY AND EDUCATIONAL NEWS.

Berea College, Ky., receives $50,000 by

the will of Stephen Ballard, of Brooklyn.

The Department of Agriculture has received

a communication from the University of Cali-

fornia announcing that a dairy school is to be

established at that institution and requesting

that a butter and cheese expert of the depart-

ment be permitted to go to California to assist

in establishing the school. Mr. W. E. Griffith,

one of the experts of the department, will be

assigned to this work August 20.

President James Whitford Bashford, of

Ohio Wesleyan University, has been oflFered the

presidency of Northwestern University.

Dr. T. D. Wood, professor of hygiene and

organic training at Stanford University, has ac-

cepted a similar position at Teachers College,

Columbia University.

Elliot E. Downing, Ph.D. (Chicago), who
has been during the summer assistant in zoology

at Chicago University, will in the autumn take

charge of the biological department at the

Northern State Normal School at Marquette,

Mich.

Dr. Charles F. Hottes has been appointed

instructor in botany in the University of Illi-

nois. Mr. Hottes was formerly assistant in

the botanical laboratory of the University, but

has spent the last three years at the University

at Bonn, studying plant physiology and cytol-

ogy. Mr. H. Hasselbring, of the New York

Agricultural Experiment Station at Geneva,

has been appointed assistant in the Agricultural

Experiment Station of the same University.

Dr. Florence M. Lyon, of Smith College,

has been appointed associate in botany in the

University of Chicago and dean of Beecher

Hall.
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THE AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF
SCIENCE.

The Denver meeting was notable in several particulars. It w^as feared that a meeting

so far west would be poorly attended, but the registration reached 311, being larger

than that of the second Detroit and Madison meetings, and nearly as large as that of the

Columbus and fourth Buffalo meetings. The number of representative men of science

was proportionally very large, so that the sectional meetings were well attended and

were as full of interest as at larger meetings of the Association, more than 200 papers

having been presented. In the registration Colorado led with 79 members, while the

number of members residing west of the Mississippi reached 162.

The attitude of the citizens of Denver and of Colorado, as indicated by the press and

by arrangements for the convenience and entertainment of members, was most happy.

This is well indicated by the following extract from an editorial which appeared in

the Denver Post of August 30 :
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It is believed that the visit of the scientists has

been one of pleasure, as v^ell as profit, and that if the

people of Denver have taken a thorough satisfaction

in their presence, they, on the other hand, have found

equal satisfaction in their sojourn here. The public

is too apt to think that because men devote their lives

to the pursuit of scientific inquiries they are apt to

be dry, self-absorbed and technical.. To such as these

actual contact with the members showed them to be

surprisingly genial, kindly and sympathetic, while in

many of them was found a fine flow of humor flavored

with a wit which was none the less attractive because

it carried with it no sting. In the nature of things it

will be some years before Denver may again hope to

entertain them as a body, but every one concerned

will feel for them a regard amounting to affection,

and when their next session is held here they will get

a reception such as no other city could accord them.

The Denver meeting was also notable for

several important changes in policy, either

adopted or presented for future action.

Perhaps the most radical measure under

discussion was that which contemplates a

change in the time of the annual meetings.

The summer meeting has become so fixed a

part of the annual program of many mem-

bers that a change to midwinter will call

for considerable readjustment. The move-

ment for a general convocation week follow-

ing the holiday week has commended itself

so generally to universities, however, that

the Association has concluded that the ex-

periment deserves a trial. Accordingly, the

general committee of the Denver meeting

has suggested to its successor at Pittsburg

that the annual meeting of 1903 be held in

Washington during the week in which

January 1 falls. This action simply sug-

gests the experiment of a winter meeting,

without any recommendation as to the dis-

continuance of summer meetings. It may

be that the Association will conclude to

hold two meetings a year, which could well

be of somewhat different character.

An important amendment, which was

adopted, provides for representation in the

council from the afiiliated societies. By

this action, each afiiliated society is entitled

to elect one member, who is a fellow of the

Association, as its representative in the

council ; and if the society contains more

than twenty-five m,embers who are fellows

of the Association, it is entitled to two rep-

resentatives in the council. It seems cer-

tain that this representation in the ruling

body of the Association will lead to a more

compact and efficient organization of the

scientific interests of the country.

Another amendment was adopted, which

provides that the council shall have power

to change either the time or place of meet-

ing. Heretofore, after the adjournment of

the general committee, there has been no

authority to make such changes upon any

contingency. It is understood that this

power will be exercised only in such ex-

treme cases that the action will commend

itself to all members. For example, the

time set for the Denver meeting narrowly

escaped a conflict with a national meeting

of such magnitude that the Association

could not have been accommodated.

Three amendments were presented to be

acted upon at the Pittsburg meeting, which

look to much greater efficiency in the con-

duct of the affairs of the Association. One

provides for the election by the council

each year of three councillors at large,

who shall serve for a term of three years.

This will add to the council nine members
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wlio have been chosen for their experience

and interest in the Association, and who

will give greater permanence and efficiency

to this very important body.

With the idea of increasing the efficiency

of sectional organizations, another amend-

ment proposes that secretaries of sections be

elected for a term of five years. Under the

present method a secretary serves only long

enough to learn his duties. This makes it

impossible to obtain that continuity of ex-

perienced service which is necessary to de-

velop the interests of the sections. There

is no reason why such service is not as es-

sential to a section as it is to the Association

in the person of the permanent secretary.

The same desire to increase the efficiency

of the sectional organizations also prompted

the proposed amendment providing that

each section shall elect, annually, one fel-

low as a member of the sectional committee

and that he shall serve five years.

Several reports of committees seem to call

for comment. The committee on the policy

of the Association made three recommenda-

tions which were adopted. One was that Sec-

tion D (Mechanical Science and Engineer-

ing) be not discontinued, as had been sug-

gested, since the recent entrance of a large

body of engineers into the Association gives

promise of a strong section. A second was

the organization of the new Section (K)

of Physiology and Experimental Medicine,

which promises to be one of the strongest

sections of the Association. A third was

that all abstracts be restricted to 400 words,

that they be published in Science and that

the titles only shall appear in the published

volumes of the Proceedings.

The report of the committee on the rela-

tionship of the Association and Science

was full of interest, since it involved the

first official statement of the results of this

relationship. It was reported that the fees

of new members have paid the expense of

sending Science to all members. In this

connection it may be well to state that ac-

cording to the contract with The Macmillan

Company the Association pays two dollars

a year for each member to whom Science

is mailed. These publishers certainly de-

serve honorable mention for their interest

in promoting this movement, for it is esti-

mated that Science will not be in the same

financial condition as before the arrange-

ment until the Association contains 4,000

members. There seems to be no question

in the minds of members that the relation-

ship with Science has been of very great

advantage to the Association.

This leads to a mention of the noteworthy

increase in the number of members during

the last year, an increase which bears the

strongest testimony to the efficiency of the

permanent secretary and his immediate as-

sociates. For a few years the published

lists of members showed a gradual decrease

in number, until at the beginning of the

last New York meeting there were 1,721

actual members. At the close of the Den-

ver meeting, about a year later, the number

of members is approximately 2,800, over

1,150 members having joined within the

last year. Such a record is remarkable,

but its chief importance lies in the fact that

it shows what can be done with proper

effort. Conservative members are now put-

ting the number to be expected at 5,000,
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while a prominent officer at the Denver

meeting thought it should be 10,000. How-

ever this may be, the work of the past year

has demonstrated clearly that an effort to

increase membership, when wisely directed

and persistently followed up, is sure to be

successful.

The financial side of the Association is

also becoming impressive. The report of

the permanent secretary for 1900, which

does not include the still larger income

accruing thus far during 1901, shows re-

ceipts amounting to $12,321.60. Of this

amount the sum of $1,300 was paid over to

the treasurer for endowment, and a balance

of $4,741.60 carried over to the next year.

To meet the numerous expenses of so large

an organization, and also to set aside more

than $1,000 towards the permanent endow-

ment for grants is an achievement for which

the administration of the Association is to be

congratulated. The same outcome will ap-

pear in the next report, for the Council has

already set aside $1,000 from the receipts of

1901 for the permanent fund.

In regard to this permanent fund the

treasurer's report showed that it now

amounts to over $11,000, having doubled

in seven years. This is gratifying because

the income is used for grants to special

committees to aid in the prosecution of re-

search. The reports of these committees

form an interesting part of the proceedings.

With an organized effort for an increase in

the number of members, and with the fre-

quent communication among members

secured by the relationship with this

Journal, there seems to be no reason why
the Association should not include in its

membership all those who are engaged or

interested in scientific work in this country

and thus represent completely the organi-

zation of science in America.

The steady progress toward this end is

demonstrated by the signal success of the

Denver meeting. Heretofore the Associ-

ation has been an organization expressing

chiefly the scientific activities of the eastern

states, no previous meeting having been

held west of the immediate banks of the

Mississippi river. Henceforth the Associa-

tion is in fact as well as in name an organi-

zation expressing the scientific activities of

the entire continent. This first Denver

meeting, therefore, must be regarded as a

noteworthy event in the history of Ameri-

can science.

PROCEEDINGS OF THE FIFTIETH ANNUAL
MEETING OF THE AMERICAN ASSO-

CIATION FOR THE ADVANCE-
MENT OF SCIENCE.

The first general session of the Denver

meeting was called to order in the audi-

torium of the High School Building at 10

o'clock in the morning of August 26 by the

retiring president of the Association, Pro-

fessor E. S. Woodward, of Columbia Uni-

versity, who introduced the president-elect,

Professor Charles S. Minot, of Harvard

University. President Minot introduced

the Hon. J. B. Grant, president of the local

committee, who, after some remarks wel-

coming the Association to Denver and to

Colorado and the reading of a letter from

the Governor of the State, introduced the

Hon. R. E. Wright, Jr., Mayor of Den-

ver ; Mr. Charles F. Wilson, President of

the Chamber of Commerce ; General Irving

Hale and Professor Aaron Gove, Super-

intendent of Schools, all of whom made
addresses of welcome. To these addresses
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President Minot replied in the words pub-

lished below.

At the closing session the permanent

secretary read the following report

:

The fiftieth annual meeting of the A. A.

A. S., which will be known in the future

as the ' Denver Meeting,' or possibly, and

let us hope, as the 'first Denver Meeting,'

has been a most successful one. There

have been in attendance 306 members and

associates, making the meeting in this re-

gard rank as the 22d largest meeting.

What may be termed the geographic dis-

tribution of the members in attendance has

been interesting. From the Atlantic Coast

region there have been 92, or nearly one-

third, from the Pacific Coast 11, and from

foreign countries 6, leaving two-thirds from

the great interior of the country.

The distribution by States has been as

follows

:

Colorado heads the list with 79

New York 30

District of Columbia 28

Iowa 15

Missouri 14

Massachusetts 13

Penn'a., Illinois 12 ea.

Kansas 17

California 10

Nebraska 9

Indiana 8

"Wisconsin 7

Minnesota, Ohio, Connecticut, N. Mexico 5 ea.

Wyoming, Canada, Michigan 4 ea.

Texas 3

West Virginia, Montana, Arizona 2 ea.

Georgia, North Dakota, South Dakota,

Oregon, Nevada, Oklahoma, New
Hampshire, Tennessee, New Jersey,

North Carolina, Arkansas, Louisiana,

England, Ireland 1 ea.

It must be borne in mind, however, that

the number registered, 306, includes only

the actual members and associates of the

A. A. A. S., and that the great national

affiliated societies of specific aim which have

met with us have drawn many more sci-

entific men and women to Denver within

the past week, so that it has really been a

scientific congress of much importance.

The papers which have been read before

the Association proper and in joint sessions

with the more closely affiliated societies

have been numerous and of a high order.

About 220 in all have been presented.

A number of important measures con-

cerning the future of the Association have

been considered. An amendment to the con-

stitution providing for the representation

in the Council of the affiliated societies

seems one of the most important steps

taken by the Association of recent years,

while other amendments looking towards a

more stable membership in the Council

have been introduced and will be consid-

ered later.

About 50 new members have been elect-

ed during the meeting ; and 186 members
have been made fellows.

Denver and its vicinity have provided

visiting points of great scientific interest,

and the facts just stated, together with the

great courtesy and warm-hearted hospital-

ity of the citizens of Denver, have combined

to make the meeting now coming to a close

a memorable one in the annals of the old

Association.

The members of the Council in attendance

were :

Past President—K. S. Woodward, New York.

Vice-President of the Colmnbus 3Ieeting—Marcus

Benjamin, Washington.

Vice-Presidents of the New York Bleeting—Wm.
Trelease, St. Louis ; Amos W. Butler, Indianapolis

;

Calvin M. Woodward, St. Louis.

Officers for the Denver Meeting—Charles Sedgwick

Minot, Boston ; James McMahon, Ithaca ; D. B-

Brace, Lincoln ; John H. Long, Chicago ; H. S.

Jacoby, Ithaca ; C. E. Van Hise, Madison ; D. S.

Jordan, Leland Stanford Jr. University ; B. T. Gallow-

way, Washington ; J. Walter Fewkes, Washington
;

John Hyde, Washington ; L. 0. Howard, Washing-

ton ; J. M. Coulter, Chicago ; D. T. MacDougal,

New York ; G. A. Miller, Ithaca ; John Zeleny,
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Minneapolis ; Wm. McPherson, Columbus ; C. W.
Comstock, Golden ; H. B. Ward, Lincoln ; Ernst

Bessey, Washington ; G. G. MacCurdy, New Haven
;

K. A. Pearson, Washington ; E. S. Woodward, New
York.

From the Association at Large—A fellow from each

section : G. B. Halsted, Austin ; E. L. Nichols,

Ithaca ; C. S. Palmer, Boulder ; C. A. Waldo, Lafay-

ette ; T. C. Chamberlin, Chicago ; F. M. Webster,

Wooster ; D. H. Campbell, Stanford ; L. M. Under-

wood, New York ; W J MoGee, Washington ; E.

T. Peters, Washington ; J. McK. Cattell, New York.

From the Affiliated Societies—American Chemical

Society : F. W. Clarke, A. C. Hale. Geological

Society of America : N. H. Winch ell, H. L. Fair-

child. Botanical Society of America: C. E. Bessey,

B. D. Halsted. Society for the Promotion of Agri-

cultural Science : W. J. Beal, Agricultural College.

The address of the retiring president

was published in the last issue of this jour-

nal and the addresses of the vice-presidents

and abstracts of the papers read before the

sections are in course of publication. The
more important business transacted by the

Association was as follows :

An amendment to Article 18 of the consti-

tion, submitted at the New York meeting

in 1900, was reported at general session

from the council for favorable action and

adopted. The amendment is as follows :

In Art. 18, after the words ' The Treasurer of the

current meeting,' omit 'with the addition,' and

after the words ' by ballot on the first day of its

meeting ' insert ' of one fellow elected by each

affiliated society and one additional fellow from each

affiliated society having more than twenty-five mem-
bers who are fellows of the Association.'

The following amendment to Article 20

of the Constitution was also adopted :

Add to the end of Art. 20 the words, ' But if

suitable preliminary arrangements cannot be made,

the council may afterward change the time and
place appointed by the general committee, if such

change is believed advisable by two-thirds of the

members present.'

The following amendments to the consti-

tution were read before the council and at

the general session and will be acted on at

the next meeting

:

In Article 9, after the words ' with the exception of

the Permanent Secretory' omit 'and,' and after the

words ' the Treasurer ' insert ' and the Secretaries of

the Sections ; and after the words ' The term of office

of the Permanent Secretary' omit ' and, ' and after

the words ' the Treasurer ' insert ' and of the Secre-

taries of the Sections.'

In Article 18, after the words ' who are fellows of

the Association,' insert 'and of nine fellows elected

by the Council, three being annually elected for a

term of three years.'

In Article 23, after the words ' of a Section there

shall be ' omit ' three members or fellows ' and insert

' a member or fellow,' and after the words 'Vice-

President and Secretary of the preceding meeting '

insert ' and the members or fellows elected by ballot

at the four preceding meetings.'

Eeports of standing and special commit-

tees were presented and their recommenda-

tions adopted as follows :

COMMITTEE ON THE POLICY OF THE ASSOCIA-

TION.

The Committee on the Policy of the Association

presents the following recommendations to the coun-

cil in regard to certain matters which have been re-

ferred to it for consideration :

1. The Committee recommends that owing to the

great increase of engineers in the membership of the

Association, it would be inexpedient to consider the

question of the discontinuance of Section D.

2. The Committee recommends that the proceedings

of the annual meetings, including the addresses of

the Vice-Presidents, the reports of committees and

officers, and abstracts of all papers, be published im-

mediately in Science, and further that the addresses

of the Vice-Presidents, titles of all papers and reports

of officers and committees, the constitution and lists

of officers, members and fellows, be published by the

Permanent Secretary in a volume as soon thereafter

as possible. The Committee further recommends that

authors wishing to make alterations in abstracts of

their papers shall do so before the close of the meeting

and that abstracts shall not exceed 400 words in

length. It further recommends that the Secretaries

of Sections shall forward these abstracts with an ac-

count of the work of the meeting to the responsible

editor of Science within a week after the close of the

meeting.

3. The Committee recommends that Section K
organize at the present meeting by the formation of a

Sectional Committee and that papers submitted for
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this Section at this meeting be referred in accordance

-with their character to Sections H or F.

[Signed.] Charles S. Minot.

E. S. Woodward.
L. O. Howard.

COMMITTEE ON THE RELATIONS OF THE

JOURNAL, SCIENCE, WITH THE

ASSOCIATION.*

This committee is able to report that the arrange-

ment by which Science has this year been sent to

the members of the Association has been satisfactory

in every respect. It has been generally approved and

has apparently strengthened the Association and the

organization of science in America. The membership

of the Association has greatly increased, the fees of

new members sufficing to pay the entire expense of

sending Science to all members of the Association.

"We recommend that we be authorized to renew for

the year 1902 the present contract with The Mac-

millan Company. We also recommend that the

treasurer of the Association be added to this com-

mittee.

[Signed] Simon Newcomb, Chairman,

E. S. Woodward,
L. O. Howard,
J. McK. Cattell, Secretary.

COMMITTEE ON CONVOCATION WEEK.

The plan of setting aside the week in which New
Year's Day falls as a convocation week for the meet-

ings of scientific and learned societies has met with

almost universal approval on the part both of socie-

ties and of institutions of learning. At the instance

of this committee, the Association of American Uni-

versities passed unanimously a resolution recom-

mending the establishment of a convocation week,

and the thirteen universities composing the Associa-

tion have with one exception either left the week en-

tirely free from academic exercises, or will give all

officers leave of absence. We have now begun cor-

respondence with about fifty additional universities,

colleges and technical schools.

In view of the favorable reception of the plan for

a convocation week we recommend :

1. That this Association and its affiliated societies

meet in Washington in the week in which New
Year's Day of 1903 falls, without, however, commit-
ting ourselves at present to the abandonment of sum-
mer meetings.

* Mr. G. K. Gilbert, the remaining member of this

committee, was absent in the field and unable to sign

this report, but it is known that he concurs in its

recommendations.

2. That the Council meet in Chicago during the

Convocation Week of 1901-2, and that the Sectional

Committees may organize meetings of their respec-

tive Sections, the expenses of each of which shall not

exceed $25, to be paid from funds in the hands of the

Permanent Secretary.

3. That this Committee be continued.

[Signed] Charles S. Minot,
E. S. Woodward,
Edw. L. Nichols,
L. O. Howard,
J. McK. Cattell.

NINETEENTH ANNUAL REPORT OF THE COM-

MITTEE ON INDEXING CHEMICAL

LITERATURE.

The Committee on Indexing Chemical

Literature, appointed by your body in 1882,

respectfully presents its Nineteenth Annual

Report, embracing the fourteen months

from June 1, 1900, to August 1, 1901.

WORKS PUBLISHED.

A Select Bihliograpliy of Chemistry, 149'2-1897. By
Henry Carrington Bolton. Section VIII.,

A cademic Dissertations. City of Washington, pub-

lished by the Smithsonian Institution. 1901. 8vo.

Pp. vi -i- 534.

This forms No. 1253 of the Smithsonian Miscel-

laneous Collections, Vol. XLI.

This Bibliography of Academic Dissertations is a

second part of the work published in 1893, and with

the 'First Supplement,' issued in 1899, completes

(if the term can be applied to bibliography) the

undertaking begun by Dr. Bolton in 1888. The three

volumes comprise about 25,000 titles. The disserta-

tions found in the libraries of the Smithsonian Insti-

tution and of the U. S. Geological Survey are in-

dicated by appropriate initials. There is a full

subject-index.

The completed manuscript of a ' Bibliography of

the Analytical Chemistry of Manganese, ' by Professor

Henry P. Talbot and John W. Brown, has been care-

fully examined by your Committee, and they have

recommended it for printing to the Smithsonian In-

stitution to which it has been presented.

works in progress.

Mr. Frank E. Fraprie reports progress on his manu-

script ' Index to the Literature of Caesium, Eubidium
and Lithium,' which is to be completed within a

twelve-month.

Mr. G. A. Smith, of Cornell University, reports

that his 'Index to the Literature of Selenium and

Tellurium ' will be completed by the close of the

lemic year.
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Dr. M. D. Sohon is preparing for the press a ' Sub-

ject-Index to the Journal of the American Chemical

Society.'

Dr. H. Carrington Bolton has in preparation

another ' Supplement to the Select Bibliography of

Chemistry,' intended to cover the period beginning

with 1897, and to include omissions.

Dr. Alfred Tuckerman has revised and prepared for

the press the continuation of his ' Index to the Litera-

ture of the Spectroscope ' ; the MS. has been presented

to the Smithsonian Institution.

NOTES.

During the last twelve months there have been

published the following bibliographical works on

chemical subjects

:

BibliograpMa Ladaria. Bibliographie generale des

travaux parus sur le lait et I'allaitement jusqu'en

1899. Paris, 1900. 600 pp. 8vo.

Bulletin de la Societe cJiimique de Paris. Tables des

annees 1889 h 1898, dressees par Th. Schneider.

Paris, 1900. Two Parts.

Zeitschrift fiir physiJcalisehe Chemie, Sidchiometrie, und

VerwandscJiafislehre. Namen und Sach-Eegister

iiber Band I.-XXV., bearbeitet von T. Paul. Leip-

zig, 1900. 8vo.

And Professor A. K. Krupsky, of St. Petersburg,

announces a 62-page ' Bibliography of Chemistry ' in

Eussian, which your committee is as yet unable to

describe more accurately.

H. Cakeington Bolton (in Europe),

F. W. Claeke,

A. E. Leeds,

A. B. Peescott,

Alfeed Tuckeeman,
H. W. Wiley,

Commiiiee.

COMMITTEE ON ANTHROPOMETRIC MEAS-

UREMENTS.

At the New York meeting of the Association phys-

ical and mental measurements were made of about

forty fellows of the Association, under the auspices

of this committee. The number is not sufiflcient to

permit of the publication of the results, but some
points of interest were disclosed. We are anxious to

continue these measurements, but cannot do so at

Denver owing to the difficulty of transporting instru-

ments and securing skilled assistance. We hope to

overcome the former difficulty in future by the con-

struction of instruments that can be packed in a

dress-suit traveling case. The sum of $50 appropri-

ated last year for the committee has been used in

constructing instruments with this object in view, a

balance and measuring rod having been made that

can be readily transported. A traveling set of in-

struments of this character would be of value in

anthropological expeditions.

The members of the committee resident in New
York have continued anthropometric work, measuring

the mental and physical traits of students of Colum-

bia and Barnard Colleges, and of children in the

schools. A thesis has been accepted for the degree of

doctor of philosophy in Columbia University by Mr.

Clark Wissler on 'The correlation of mental and

physical traits.' This thesis, which has been pub-

lished as a supplement to the Psychological Review, is

the iirst full treatment by quantitative methods of

the interrelation of mental and physical traits. Pro-

fessor E. W. Thorndike has also at Columbia Univer-

sity carried on experiments on the correlation of

mental ability, which will shortly be published.

For the completion of the traveling set of anthropo-

metric instruments referred to, the committee asks a

further grant of fifty dollars.

[Signed] J. McK. Cattell,

Feanz Boas,

W J McGee.

REPORT OF THE COMMITTEE ON THE QUAN-

TITATIVE STUDY OF VARIATION.

The grant of one hundred dollars to this Com-

mittee was used to help defray the expenses of Mr. C.

C. Adams, incurred in collecting for study molluscs

of the genus lo, found in the headwaters of the Ten-

nessee Eiver. A preliminary report has been made

by Mr. Adams, and this was printed in the Proceed-

ings of the Association for 1900. Mr. Adams submits at

this time a second report covering the results of study

on the material collected last summer, but prefers to

postpone further publication until after his final ex-

pedition, which he is making this summer. The main

results so far are that he has shown by the a'd of an

elaborate series of measurements that the numerous

species of lo run into each other in a very complete

way, and that the differences between the shells are

associated with their position up or down stream.

Nevertheless there is in most streams a more or less

marked discontinuity between the smooth, globular,

up-stream shells and the spiny, elongated down-

stream shells. The meaning of the discontinuity

(which justifies, in a way, a division of the she! Is into

two species) is still not perfectly clear. To test cer-

tain hypotheses in respect to this discontinuity, Mr.

Adams has returned to the field this summer. This

piece of work is, we believe, the largest and most

thoroughgoing quantitative study of the variation

of a species in nature that has yet been reported upon.

The committee requests the Council to grant it one
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hundred dollars additional, to aid Mr. Adams in

this his final summer's work on this topic.

The Committee is glad to report an increasing

interest in the quantitative study of variation, and

especially the establishment by Professors Pearson

and Weldon of a new journal

—

Biometrica—devoted

to the results of such study.

[Signed] Feanz Boas, Chairman,

Charles S. Minot,

J. McK. Cattell,

C. H. ElGENMANN,
C. B. Davenport, Secretary.

REPORT OF THE COMMITTEE ON THE RELA-

TION OF PLANTS TO CLIMATE.

The investigations conducted under the guidance

of the committee have been directed toward a study

of the thermal relations of vegetation ; an examination

of the prevailing methods of meteorological observa-

tion in obtaining thermometric data has been made,

and it is found that the data so obtained are incapable

of direct application in the consideration of the sea-

sonal development and distribution of plants.

As the result of two seasons of thermographic ob-

servation in the New York Botanical Garden and in

the field in Montana and Idaho, a new method of

calibration of the temperature exposures of plants has

been formulated. This method is based upon a pro-

posed hour degree-unit of temperature. Such unit of

temperature may be defined as consisting in a de-

parture of one degree Centigrade above or below zero

for the period of one hour. The estimation of the

number of such units affecting a plant in any given

locality is obtained by the measurement of the areas

enclosed by the thermographic curve above and below

the zero line.

The number of such units of exposure to which the

plants of two localities are subjected have already

been estimated, and with incidental results will be

presented to this Section at an early session. Thus,

for instance, a meadow carpet in the New York

Botanical Garden received 78,836 hour-degrees of

heat during the year ending April 1, 1901, while the

carpet in an adjacent hemlock forest received 68,596

hour-degrees of heat during the same period.

It is believed that the method of procedure out-

lined above will afford an exact method of dealing

with the relation of plants to the temperatures of

their environment, but it will be necessary to extend

the observations over a number of years in the same
locality in order to establish its usefulness and define

incidental amendments.

The work involved in such observation entails con-

stant observation by means of thermograph and
much time in the calibration of thermographic curves.

Your committee asks a further grant of $50 for the

furtherance of this work, it being proposed that the

sum named shoukl be expended in clerical and me-

chanical assistance. A further sum of ^10 is asked

for the repair of a thermograph wrecked in some recent

field work in this connection, making a request for a

total grant of $60.

The following items of expenditure are presented

against the grant of $50 made by the Association to

this committee at the meeting of 1900.

To freight charges on outfit from New York to

Priest River, Idaho $24.86
To hauling same to camp on Priest River, to

Priest Lake and return 25.00
To making temporary instrument shelters

(partial account) H
Total $50.00

[Signed] Wm. Trelease,
John M. Coulter,
D. T. MacDougal,

Committee.

REPORT OF THE COMMITTEE ON THE TEACHING

OF ANTHROPOLOGY IN AMERICA.

To the Council of the A. A. A. S. : Your com-

mittee beg to report careful consideration of the

matter committed to them. Two meetings have been

held since the last report, and one of the committee

(Dr. George Grant MacCurdy)has, by authority, pre-

pared an account of anthropologic teaching in

America during the past year to be presented as a

paper before Section H. It is recommended that the

committee be continued and empowered to issue

circulars relating to the introduction of anthropology

in American universities and colleges, provided such

circulars have the approval of the Permanent Secre-

tary and be issued without cost to the Association.

[Signed] W J McGee, Chairman,

George Grant MacCurdy,
Frank Russell.

August 27, 1901.

COMMITTEE ON THE ' EMMONS HOUSE

MEMORIAL.

'

The American Association for the Advancement of

Science was organized in 1847. It was the organic

descendant and enlarged outgrowth from the Associa-

tion of American Geologists and Naturalists. The

latter body was created in 1842 by the incorporation

of the Naturalists within the Association of American

Geologists. The Association of American Geologists

is therefore to be looked upon as the legitimate or-

ganic ancestor of the American Association for the

Advancement of Science.

The circumstances which led up to the organization

of the Association of American Geologists are as

follows :
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During the prosecution of the Geological Survey of

the State of New York the need of the geologists for

consultation and interchange of view with others en-

gaged in official geologic work led to the suggestion

of an organization of a body of American Geologists.

It appears that Lieutenant W. W. Mather, one of the

New York geologistp, suggested the subject of such a

meeting to the Board of Geologists in November,

1838. He wrote

:

Would it not be well to suggest the propriety

of a meeting of the geologists and other scientific

men of our country at some central point next fall,

say in New York or Philadelphia? There are many
questions in our geology that will receive new light

from friendly discussion and the combined observa-

tion of various individuals who have noted them in

different parts of our country. Such a meeting has

been suggested by Professor Hitchcock and to me it

seems desirable. It would undoubtedly be an advan-
tage not only to science, but to the several surveys

that are now in progress and that may in future be
organized. It would tend to make known our scien-

tific men to each other personally, give them more
confidence in each other and cause them to concen-
trate their observations on those questions that are of

interest either in a scientific or economical point of

view. More questions may be satisfactorily settled

in a day by oral discussion in such a body than in a

year by writing and publication. (Letter from W.
W. Mather to the Geological Board of New York,
dated November 9, 1838, and addressed to Professor

Emmons.)

It appears herein that the suggestion of this meet-

ing was originally made by President Edward Hitch-

cock, of Massachusetts, who was the first to receive

the appointment as geologist of the First District

of New York from Governor Marcy. President

Hitchcock has said in regard to the suggestion made
by Lieutenant Mather :

" As to the credit he has here

given me of having previously suggested the subject

I can say only that I had been in the habit for several

years of making this meeting of scientific men a sort

of hobby in my correspondence with such." (Ad-

dress of President Edward Hitchcock at the inaugu-

ration of Geological Hall, at Albany, August 27, 1856.

Tenth annual report New York State Cabinet of

Natural History, 1857, page 23.

)

Lieutenant Mather's letter to the Board of Geolo-

gists was taken up for consideration at a meeting

held November 20, 1838, at the house of Dr. Ebenezer

Emmons, corner of High street and Hudson avenue,

Albany. (See documents herewith appended being

A, a statement dictated by Professor James Hall,

August 24, 1896, and B, a statement dictated by
Ebenezer Emmons, Jr., February, 1900.) The action

taken by the geologists was one of unanimous ap-

proval of the proposition, and Lardner Vanuxem of

the Third District was commissioned to open com-

munication with other geologists, especially with

President Hitchcock, with reference to carrying this

project into effect.

The undertaking was not immediately successful

and at a meeting held in the autumn of 1839 the pur-

poses of the geological board were reiterated. This

meeting was also held at Dr. Emmons' house, the four

geologists and the paleontologist being present, and

also Ebenezer Emmons, Jr., who still survives. As a

result of the second undertaking on the part of the

New York geologists a meeting was called in Phila-

delphia for April, 1840, where and when the organiza-

tion of the Association of American Geologists was

carried into effect. The following year the Association

again met in Philadelphia, at which time the mem-
bership of the body was largely increased, and in 1842

the place of meeting was Boston and then, as already

rehearsed, the name and the scope of the Association

were, at the solicitation of the naturalists, both en-

larged. President Hitchcock, addressing the New
York public interested in the outcome of the work of

their geologists, makes the following statement in the

address already quoted :

It may be thought that the New York geologists in

their invitation and the members of that first Phila-
delphia meeting had no thought of extending their

Association beyond geologists ; but Professor Mather's
language just quoted speaks of ' a meeting of the
geologists and other scientific men of our country,

'

thus showing what were his aspirations, and they
were shared by all of us who had anything to do with
that first meeting. But we knew that only a short

time previous the American Academy of Arts and
Sciences at Boston had directed a request to the Ameri-
can Philosophical Society as the oldest of the kind in

the country, that it would invite the scientific men of

the laud to such-a meeting as the one we are now en-

joying ; but the distinguished men of that Society de-

cline through fear that the effort would prove a failure.

Surely then it did not become us to announce any
such intentions or expectations

;
yet we did talk of

them and could not but hope that what might fail if

attempted on a large scale at first might be ac-

complished step by step. Had not the New York geol-

ogists issued that modest invitation and confined it at first

to the State surveyors probably even yet we might have been

without an Association for the Advancement of Science.

(President Hitchcock's address, ut. cit.

)

The committee appointed by this Association to

consider the matter of placing a memorial tablet

upon the Emmons' house in Albany, N. Y., begs to

submit the foregoing as evidence of the prenatal his-

tory of the American Association and to recommend

that this house, the home of the late Ebenezer Em-
mons, a man of eminence in his profession, of untir-

ing diligence and enduring patience, be permanently

marked by a tablet setting forth the interest of that

spot to the history of the Association. It is suggested

that such tablet bear the following inscription :
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In this house, the home of

Dr. EBENEZER EMMONS
the first formal efforts were made, in

1838 and 1839, toward the organization of the

ASSOCIATION OF AMERICAN GEOLOGISTS
the parent body of the

American Association for the Advancement of

Science

by "whose authority this tablet is erected

1901

field work and making drawings and sketches. Mr.
Conrad, the paleontologist, was also present. I recol-

lect that the board of geologists then authorized Mr.
Vanuxem to open correspondence with others for

the purpose of effecting an organization.

COMMITTEE ON GRANTS.

The following grants are recommended :

1. To Committee on Quantitative Study of Biolog-

ical Variation, $100.

2. To Committee on Relation of Plants to Climate,

The committee further reports that the cost of this

tablet will constitute no claim upon the treasury of

the Association, but will be borne individually by one

of its members, Dr. T. Guilford Smith.

John M. Clakke,

C. H. Hitchcock,

J. McK. Cattell,

W J McGee.

A. Statement dictated to John M. Clarke, by Pro-

fessor James Hall, August 24, 1896.

The organization of a body of American Geolo-

gists was proposed by the four geologists at Dr.

Emmons' house at the corner of Hudson ave-

nue and High street. It was during the fall of

1838. Vanuxem was asked to see or communicate
with the Rogerses concerning it, but nothing came of

it that year. The next year we reiterated our pur-

pose as the intention was to get some means of com-
paring our results with those of other geologists in

other States, especially in Pennsylvania. This meet-
ing was held at Dr. Emmous' house, the four geolo-

gists being present and perhaps also Conrad. Ebe-
nezer Emmons, Jr., was also there. We then decided
to communicate again with the Rogerses and others

for the end already suggested and to organize a So-
ciety of Geologists for this especial purpose. "We
wanted to compare our results with those of others

and make up our nomenclature, and we had to do it

soon, as we were required to publish. As a result of

this unanimously expressed purpose a meeting was
called for April, 1840, in Philadelphia. I was present
then but not at the second Philadelphia meeting in

1841, as that year I was off in May and June with
D. D. Owen on a flat boat sailing down the Ohio,
sleeping on a box and collecting fossils all along from
Louisville to New Harmony. As far as Rogers was
concerned the meeting came to naught. He was not
ready with his results and gave them only at the
third meeting at Boston in 1842. It was here that
the Naturalists proposed to join us and we agreed
thereto, but the Boston meeting was called as the
meeting of tht? Association of American Geologists
and in the course of that meeting the name was
changed to that of Association of American Geolo-
gists and Naturalists.

B. Statement dictated to John M. Clarke by

Ebenezer Emmons, Jr. , February, 1900.

I was present at the meeting of the four geolo-
gists at my father's house, in 1838. I was then
about 16 years old, and had assisted my father in his

3. To Committee on Anthropometric Measure-

ments, $50.

4. To Committee on Determination of Atomic

Weight of Thorium, $50.

[Signed] E. S. Woodwaed,
Chairman.

The report of the treasurer and the fi-

nancial statement of the permanent secre-

tary were as follows :

REPORT OP THE TREASURER.

In compliance with Article 15 of the Constitution,

and by direction of the Council, I have the honor to

submit the following report, showing receipts, dis-

bursements, and disposition of funds of the Associa-

tion for the year ending December 31, 1900.

Receipts have come into the keeping of the Treas-

urer from four sources, namely : First, from com-

mutations of fees of life-members of the Association
;

secondly, from excess of receipts over expenditures of

the Permanent Secretary ; thirdly, from a contri-

bution to the Association by Mrs. Phoebe Thorne, of

New York City ; and fourthly, from interest on funds

deposited in savings banks. The aggregate of these

receipts is $1,805.07.

Disbursements made in accordance with the direc-

tions of the Council amount to $283.00.

The total amount of funds of the Association de-

posited in banks and subject to the order of the

Treasurer, December 31, 1900, is $10,189.18.

The details of receipts, disbursements, and disposi-

tion of funds are shown in the following itemized

statement.

Dated June 1, 1901.

THE TREASURER IN ACCOUNT WITH THE

AMERICAN ASSOCIATION FOR THE AD-

VANCEMENT OF SCIENCE.

1900. Dr.

Jan. 1, to balance from last account $ 8667.11

Oct. 20, to amount received from L. O.

Howard for 5 life-membership

commutations 250.00
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Oct. 20, to amount transferred from funds

of L. O. Howard, Permanent Sec-

retary 1000.00

Dec. 14, to contribution to the Association

received from Mrs. Phoebe Thorne 250.00

Dec. 31, to interest on funds of the

Association deposited in

Savings banks, as follows:

From Cambridge Savings

Bank, Cambridge, Mass...$35.70

From Emigrant Industrial

Savings Bank, New York,

N. Y 82.88

From Institution for the

Savings of Merchants'

Clerks, New York, N. Y. 99.55

From Metropolitan Savings

Bank, New York, N. Y. 86.94

305.07

Total $10472.18

1900. Cr.

Feb. 6, by cash paid Professor C. H. Eigen-

mann of Committee on study of

blind vertebrates $ 100.00

June 29, by cash paid Dr. D. T. MacDou-

gal of Committee on study of the

relations of plants to climate 33.00

Aug. 6, by cash paid Professor Chas. B.

Davenport of Committee on quan-

titative study of biological vari-

ation 150.00

Dec. 31, by cash on deposit in banks as

follows

:

In Cambridge Savings

Bank, Cambridge,
Mass $ 1047.36

In Emigrant Industrial

Savings Bank, New
York, N. Y 3030.85

In Institution for the

Savings of Merchants'

Clerks, New York,

N. Y 2818.97

In Metropolitan Savings

Bank, New York,

N. Y 2889.80

In the Fifth Avenue

Bank of New York,

N. Y 402.20
10,189.18

Total $10,472.18

I have examined the foregoing account and certify

that it is correctly cast and properly vouched.

Emory McClintock,
Auditor.

L. O. Howard, Peemanent Secretary, in Ac-

count WITH The American Association for

the Advancement of Science, from Jan-

uary 1, 1900, TO December 31, 1900.

Dr.

To balance from last account. $4228.33

Admission fees previous to

New York meeting..... $15.00

Admission fees New York

meeting : 1275.00

Assessments for 1901 76.00

Assessments for 1900 4730.00

Assessmentsforpreviousyears 1244.00

Associate fees 84.00

Life membership fees 300.00

Fellowship fees 134.00 7858.00

Publications and binding 194.80

Interest 30.61

Miscellaneous receipts 9 86 235.27

$12,321.60

Cr.

By publications.

Vol.48 $1131.45

Binding 94.55

Separates of addresses 74.01

Columbus pamphlet 109.85

Illustrations, Vols. 48 and 49. 58. 01

Index, Vols. 48 and 49 24.25 1492.12

By expenses New York meeting.

Daily program 600.00

Preliminary announcements,

sectional programs, etc.... 101.78

Messengers, typewriters, pla-

cards, blanks, badges, etc. 94.16

Accounts of Secretaries of

sections, and Gen. Sec 322.05

General expenses 107.11 1225.10

By general office expenses.

Circulars, tickets,blank forms,

letterheads, etc 155.75

Postage 350.93

Express 318.41

Extra clerical help, typewrit-

ing, etc 26.37

Telegrams, check book and

miscellaneoussmall expenses. 29.65 881.11

By salaries.

Permanent Secretary 1250.00

Assistant Secretary 720.00 1970.00

By spreading information in order

to increase membership

{by order of Council).

Postage 105.90

Circulars and blank forms.... 82.23
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Typewriting, addressing en-

velopes, etc 110.50 298.63

By miscellaneous expenses.

Storage on back volumes 154.50
Moving same to N. Y. for

free storage 204.15
Moving office effects, North
Andover to Washington ... 27.73

Grant to committee (order of

council) 17.00
Overpaid dues returned 9. 50
Cash paid Treasurer 1300.00 1712.88

By balance to new account 4741.76

$12321.60

I hereby certify that I have examined this account

and that it is correctly cast and properly vouched for,

and that the balance was on deposit in Washington

banks as follows : Citizens National (as per statement

Jan. 8, 1901), $3229.62 ; National Safe Deposit (inch

interest credited Jan. 1, 1901 ), $519^.43 ; American

Security and Trust (incl. interest credited Jan. 7,

1901), $1034.58 ; in all, $4783.63.

G. K. Gilbert, Auditor.

The following is a list of the of&cers elec-

ted to serve at the next meeting, including

also the permanent secretary and treasurer

previously elected for a term of five years

:

President—Asaph Hall, U. S. N., retired.

Permanent Secretary—L. O. Howard, chief ento-

mologist, Agricultural Department, Washington.

Assistant Permane7it Secretary—Richard Clifton,

Agricultural Department, Washington.

General Secretary—D. T. MacDougal, director of the

laboratories. New York Botanical Gardens.

Secretary of Council—Professor H. B. Ward, of the

University of Nebraska.

jTreaswrer— Professor E. S. Woodward, Columbia

University.

OFFICERS OF SECTIONS.

A (Mathematics and Astronomy)

—

Vice-president,

G. W. Hough, Northwestern University ; secretary,

E. S. Crawley, University of Pennsylvania.

B( Physics)

—

Vice-president, W. S. Franklin, Lehigh

University
; secretary, E. F. Nichols, Ohio State Uni-

versity.

C (Chemistry)

—

Vice-president, H. A. Weber, Ohio

State University ; secretary, F. C. Phillips, Western

University.

D ( Mechanical Science and Engineering)— Vice-pres-

ident, J. J. Flather, University of Minnesota ; secre-

tary, C. A. Waldo, Purdue University.

E. (Geology and Geography)

—

Vice-president, O. A.

Derby, San Paulo, Brazil ; secretary, F. P. Gulliver,

Southboro, Mass.

F (Zoology)

—

Vice-president, C. C. Nutting, Iowa
State University ; secretary, C. W. Stiles, Department
of Agriculture, Washington.

G (Botany)

—

Vice-president, D. H. Campbell, Le-

land Stanford University ; secretary, H. Von Schrenk,

Shaw School of Botany, St. Louis.

H (Anthropology)—Stewart Culin, University of

Pennsylvania ; secretary, H. I. Smith, American
Museum of Natural History, New York.

IX Social and Economic Science)—Carroll D.

Wright, commissioner of labor, Washington jsecretary,

W. F. Wilcox, Cornell University.

K (Experimental Medicine and Physiology)

—

Vice-

president, Dr. W. H. Welch, Johns Hopkins Uni-

versity
; secretary, Dr. F. S. Lee, Columbia University.

The recommendation of the general com-
mittee of last year that the Association meet
at Pittsburg in .the summer of 1902, was
supplemented by Dr. W. J. Holland, Di-

rector of the Carnegie Institute, and it was
decided to meet at Pittsburg from June 28.

to July 3, inclusive, 1902.

The general committee recommended also

that a meeting be held in Washington, D.

C, during ' Convocation Week,' or the week
in which the first of January falls, in 1903.

Professor Wm. Trelease and C. M. Wood-
ward presented an invitation to the Associ-

ation to meet in St, Louis during the time

of the Louisiana Purchase Exposition in

1903. This invitation was referred, without

formal recommendation, to the general com-

mittee of 1902.

John M. Coulter,

General Secretary.

REMARKS OF PRESIDENT 3IIN0T.*

I WAS impressed on my way here with the-

somewhat unexpected arrangements I found

for securing my services as a visitor at.

Denver. We found it easy to get here be-

cause we paid for a night's journey upon

the road and owing to the delay of the train

we got two nights' journey instead of one,

showing how attractive it is here and how
liberally one is treated coming to Denver.

But when I went to your ticket office to in-

* Made at the opening general session, and reported

stenographically

.
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quire about going away I found we had

to pay the price of two nights in order to

pass one when leaving your city. So there

seems to be every inducement to prolong

our stay. I could not but think, as I

iread in the newspaper that this Associa-

tion had fallen upon Denver, of an anec-

'dote related to me a few days ago in the

Yellowstone, when I was told a German
visitor had been there and seen the gey-

sers, and afterwards had gone to Niagara.

When asked how he liked it, he said, "Oh,

'dat is very fine, but you shall see the gey-

sers, they fall oop." That is the way we
have ' fallen upon ' Denver. "We are all

wonderfully impressed by the extraordinary

endowments of nature in this state. It is

almost incredible to a visitor coming here

for the first time that any tract of land

should be so richly provided with all the

raw resources which man needs for the con-

struction of civilization. We, like you, are

laboring in this process of building up

civilization. As you have been working in

your state, so we work in every territory of

nature seeking to bring forth her hidden

treasures and render them available for the

service of mankind and for establishing a

higher life in humanity than has yet been.

It is not so in the east with us at home.

There civilization has been going on longer.

The resources which nature provides are

known. The work of civilization proceeds

there in established channels, and I felt at

once in coming here that the newness and

creative character of your work in Colorado

made a sympathetic atmosphere for us who
are striving to create what is new and get

from nature her unused treasures which we
can employ hereafter. Everything there-

fore speaks of sympathy and understanding

between the practical life of Colorado and

i;he scientific life of this Association. And
we are, too, nearly co-temporaries. The
Association was before Denver was, but not

foymanj years. We have, as it were, grown

up together and have lived through the same
period of our country's history. Therein,

too, lies the power of appreciation—mutual,

I believe—between you and us who are here

playing a double role of both guests and, in

our meetings, of your hosts—for hosts we
would gladly be, inviting you to our meet-

ings, for we are a kind of intellectual Salva-

tion Army. We do not profess to do much
for the saving of souls as our direct work,

though we believe that all good work tends

to that end, but we do believe that we can

do a great deal to save brains, they being the

only things in nature which in being used

are best saved and made better. So if we
stimulate you to use your brains more we
shall have done some service, we shall have

done something to save your intellectual

life, to broaden it and make character. If

as a biologist I survey the realm of nature

and seek to make out what is the distin-

guishing characteristic of man, I have to

recognize that it is the value of the indi-

vidual which distinguishes the human
species from every other living species in

the world. Man alone is able to profit by

the superiority of the individual members

of his species. Animals may learn a little

from one another. Man alone can learn

much. It is owing to this peculiarity in

nature of the human species that science

exists, that civilization exists, and I believe

the recognition of that fact should have a

profound influence upon all our political

and social questions whenever we have in

mind the promotion of human welfare ; be-

cause, it being a true fact in nature that the

average civilization of a community is not

correspondent to the average intellectual

and moral calibre of its members, but very

nearly to the intellectual and moral calibre

of its best members, that fact imposes upon

us a special duty, that of promoting the

development and the education of the best

members in the community. And if I were

asked to say what in the west seemed to me

f
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the very best thing you had to show, I

should say without a moment's hesitation

it is the high school buildings here and the

high school buildings we have seen in the

other cities as we have passed along

—

emblems, as they are, of the educational

system which in the very establishment of

its high schools recognizes the fact that

there are superior individuals who are

worthy a better education than is oifered

by primary and grammar schools below.

But it does not do to stop there. And I

am glad to see that the State of Colorado

has started already the development of a

university which by its prosperity shows

the earnestness with which it has been

founded, the devotion which has been spent

upon fostering it and which stands as one

of the highest marks to the credit of the

State. I believe that the very best that

we could do for you would be to contribute

something to the public recognition of the

value of the State University. It seems to

me that no citizen of Colorado who has the

highest ideal for the future of the state can

feel that the state has done its full duty

until it has developed its university, not

only as it has begun, but farther in the

same direction, until it shall have become

one of the great universities of the coun-

try—I would even say one of the great

universities of the world. It is not enough

for you to work here for the development

of your material resources. ' It is not

enough for you to apply science. We who
are carrying on our investigations supply

the power, we generate the steam pressure,

and the practical man—if I may be par-

doned for the innuendo—is the crank which

transmits the power to a practical purpose.

Unless a state is doing its quota towards

the increase of knowledge, it is fulfilling

only a part of its duty. If, therefore, our

coming here can have such an influence

upon any of you as to increase the belief in

the value of your university and to spread

that belief among you, making it deeper

rooted in the innermost convictions of your

great community that the university is the

greatest thing in the state, we shall have
done a service to you which will show we
are grateful for all the magnificent hospi-

tality which has been proffered us, for the

perfection of the arrangements made here

for our comfort, and that we appreciate

your words of welcome, those which have
come to us from the Governor, from the

Mayor of the city, from the representatives

of the business interests of your community
and of your educational system. All this

we take to heart and we beg to thank you
for it with all the sincerity with which we
appreciate it. And in return we would
offer you this thought which is the inspira-

tion of the professor—that the country is

governed by universities, because what is

done in the country is done by the men
who think, who come out into the world

with thoughts which were never there be-

fore ; and the men who do that, with very

rare exceptions, are men who have had
their minds severely disciplined by univer-

sity training. If you look back through

the history of the United States and recall

men who as statesmen, as inventors, as

authors, were creators of any kind of new
intellectual product, you will find that

there is but a trifling number among those

great men who have not come from the

universities. And, therefore, it is true as

a historical fact that this country is gov-

erned by the universities, and there is not

a complete government in any state, in the

opinion of the members of this Associa-

tion—I am sure in the opinion of all of

them—until there is a great, well-equipped,

richly endowed and largely attended uni-

versity. It is therefore to me the greatest

pleasure to say that Colorado has begun

with this ambition, and I hope with all my
heart that you will carry it through to a

fulfilment corresponding to the extraordi-
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nary fulfilment which you have achieved

in all the other work you have undertaken

in the development of your state, and with

that wish and with thanks on behalf of our

Association I would close with an invita-

tion to you all to attend our meetings ; and

I would express particularly the hope that

all of you who are interested in broad dis-

cussions and deep-thought views of scientific

problems will take advantage of the oppor-

tunity to hear the address of our retiring

President, which will be the central and

most interesting event of our proceedings.

With thanks, therefore, for your courtesy

and kindness, and expression of pleasure

on behalf of all the members of the Asso-

ciation who are here, I will now close my
reply to the hospitable welcomes which

have been made us.

SOME POINTS IN THE EARLY HISTORY AND
PRESENT CONDITION OF THE TEACHING

OF CHEMISTRY IN THE MEDICAL
SCHOOLS OF THE UNITED

STATES.*

In the scientific awakening of the latter

part of the eighteenth century medicine was

not the last of the great departments of

human learning to take on new vigor. As
in earlier years it drew largely from alchem-

ical philosophy for the enrichment of its

materia medica, and for the justification of

a crude therapy, so now the great teachers

of physic stood ready to accept the rapidly

developing facts and generalizations of the

new chemistry, and to apply them in the

noble task of elevating a dogmatic empir-

icism to the plane of a scientific system.

From the time of Paracelsus, alchemy, and

its offspring, chemistry, had been but the

handmaids of medicine, and much of the

skill of the workers in these fields was de-

voted to the preparation of remedies for

* Address of the Vice-president and Chairman of

Section C, Chemistry, at the Denver meeting of the

American Association for the Advancement of Science.

various diseases. But, from the labors of

Priestley, Scheele, Watt, Cavendish and

Lavoisier, the relations were reversed, and

the chemists and the apothecaries, the

cooks in the kitchen of the doctor, seemed

ready to usurp the proud positions of their

former masters. The nature of oxidation

and the phenomena of respiration changes

explained, it was clear that medicine must

now depend largely on the development of

chemistry for its rational groundwork.

After the downfall of the old iatro-chemis-

try with its empiricism and evident hollow-

ness, our science had fallen into disrepute

in the great European centers of medical

learning, and physicians were somewhat

slow in taking up the new ideas. But, the

way once opened, the development spread

rapidly, almost too rapidly in fact, because

of the danger always attending hasty

generalization.

The educational influences at work in the

American colonies in those days were al-

most wholly English, and the earliest medi-

cal schools established here were modeled

after those of Great Britain. We find,

therefore, that in each one of the medical

schools founded in the pioneer days of

attempt in professional education a chair of

chemistry was provided for as furnishing a

necessary part of the medical student's

education. Indeed, the first chair of

chemistry of any kind to be filled in this

country was that in the medical school of

the University of Pennsylvania, and the oc-

cupant was Dr. Benjamin Rush, a man
justly famous in the early history of Amer-

ican medicine, but not known on account

of any chemical writings. This was in 1769,

and the position was held by him until

1789. In the autumn of that year Dr.

Eush was transferred to another depart-

ment, and Dr. James Hutchinson was

elected to fill the place. The latter died in

1793, and Dr. John Carson was appointed

his successor in January, 1794, but died
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without serving. In this year Priestley

came to America, and lived for a short

time in Philadelphia. He was offered the

chair, but after some delay declined it on

account of poor health and the desire to

lead a quiet life in a rural country, which

he found later on the banks of the Susque-

hanna at JSTorthumberland.

In July, 1795, the place was again filled

by Dr. James Woodhouse, who served until

1809. His successor was John Eedman
Coxe, who was among the earliest .writers

on chemistry in this country, since he pub-

lished in 1811 a small work entitled, ' Ob-

servations on Combustion and Acidification;

with a Theory of these Processes founded

on the Conjunction of the Phlogistic and

Antiphlogistic Doctrines.' Dr. Coxe was fol-

lowed by Eobert Hare, who was a man of

great ability and a credit to the new coun-

try. Hare made numerous discoveries

himself, some of them of permanent impor-

tance, and besides rendered a service to

students by bringing out an American
edition of Henry's chemistry. Some years

later he published a text-book on chemistry

himself for the use of the medical students

of the University of Pennsylvania. As
Hare's position was unquestionably the

most important one of the kind in the

country, it may be well to give a few

moments' attention to his work as typical

of the best of the period.

Hare began his career at a time which,

from one point of view, might be considered

as very unfavorable for the development of

chemistry in America. The early aspirations

of the founders of the Philadelphia College

had failed of realization because, as must be

recognized, they were beyond the practical

sympathies or comprehension of the masses.

The requirements for the attainment of the

degree of Doctor of Physic were relatively,

and in some respects, perhaps, absolutely,

far in advance of those of the present time,

and this the colonies were not ready for.

Then came the Eevolution, followed by a

long period of political discussion and rapid

internal development, and finally another

bloody war. This left the country poor and
yet farther behind again in the sphere of in-

tellectual development. The great Euro-
pean wars of the same period had not

hindered scientific discovery or cultivation

in France and England, at least. Through
these years of turmoil, the beginning which
had been made in the few American centers

where chemistry was taught had come al-

most to a standstill, and Hare entered upon
what might appear a field of little promise.

But the man was an independent thinker,

and the example of Berthollet, Dalton,

Davy, Berzelius, Gay Lussac, Humboldt
and others was not lost on him. He began

his work as a private student and partly in

conjunction with the elder Silliman, who
came to him before beginning at Yale, and
while yet a young man attracted consider-

able attention by the discovery of the oxy-

hydrogen blowpipe, a description of which

was published in 1802. Later he con-

structed a new form of galvanic cell with

very large plates which was known as the

calorimotor or deflagrator, and this gave

him no small reputation abroad as well as

at home.

Hare's theoretical explanations of phe-

nomena observed were not always correct,

and in some of the many polemics in which

he took part he certainly defended the

weaker side of the argument, but in looking

through his writings one cannot but be im-

pressed with the ingenuit}'^ he displayed in

contriving experiments to illustrate simple

principles.

One of the best known works of chem-

istry of this time was that of Dr. Henry, of

Manchester. The last American edition of

this was brought out by Hare, and was

used in his own classes and elsewhere in

the United States. Later he brought out a

book of his own with the title, ' A Com-
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pendium of the Course of Chemical Instruc-

tion in the Medical Department of the

University of Pennsylvania, by E-obert

Hare, M.D. For the use of his Pupils.'

There were four editions of this. The last

appeared in 1840-43. In the preface of this

book I find this curious passage, which

reads as if it might have been written

yesterday : "A chemical class in a medical

school usually consists of individuals who
differ widely with respect to their taste for

chemistry, and in opinion as to the extent

to which it may be practicable or expedient

for them to learn it," etc.

With this idea of the difficulty of the

subject and of the slight inclination on the

part of many medical students to master it.

Hare prepared a work in simple style con-

taining an unusually large number of ex-

perimental illustrations and practical sug-

gestions for the pupil. How successful he

was with students it is now impossible to

say, but that he impressed himself as a

powerful teacher I have been assured by

one who remembered him in his later years.

He remained with the University until 1847,

and died in 1858. He continued actively

engaged in scientific work to the time of

his death, and contributed numerous articles

to the journals. No less than 150 were pub-

lished in Silliman's Journal. That his work
was respected abroad as well as at home is

shown by the fact that he maintained an

active correspondence with Faraday, Liebig

and other great men of the day, and that

we find frequent reference to his articles in

contemporary writers and in the earlier

volumes of the Jahresbericht.

While Hare was prominent in Philadel-

phia, Silliman, Gorham and Mitchill were

developing the departments ofmedical chem-

istry in Yale, Harvard Medical School and

Columbia. In the last two medical schools

chemistry was taught almost as early as

in Philadelphia, but apparently with less

vigor, while at Yale it was taken up later.

In 1802 Benjamin Silliman, then a young
man, was appointed to the chair of chemis-

try at Yale, and before beginning work he

visited other schools in search of ideas.

Prior to 1800 there seems to have been but

a single chair of chemistry in the country

outside of the medical schools, and this was
held by Dr. John MacLean at Princeton.

Silliman went there first and profited by

what he saw. Later he went to Philadel-

phia, where he met Woodhouse, Priestley,

Hare and others. Hare seems to have made
the greatest impression on him, and they

worked often together. In the next few

years Silliman visited Europe, and on his

return to New Haven aroused much enthu-

siasm among the scientific and medical

men. It was largely through his influence

that a medical school was established at

Yale, and of this he became the first pro-

fessor of chemistry and pharmacy. The
Medical Institution of Yale College, as it

was called, was chartered October, 1810,

and four professorships were provided for,

' the first of chemistry and pharmacy ; the

second of the theory and practice of medi-

cine ; the third of anatomy, surgery and

midwifery ; the fourth of materia medica

and botany.' It will be noticed that the

chair of chemistry is here mentioned first,

doubtless a tribute to Silliman's reputation

and influence. He continued to give in-

struction to medical as well as to general

students for many years, and through his

writings and the journal he established he

became the best known scientific man of

the day in America. Silliman's interests,

however, were in lines remote from medi-

cine, and he therefore failed to exert here

the influence enjoyed by his friend Hare.

The Medical School of Harvard College

was established in 1782, and in 1783 Dr.

Aaron Dexter was made the professor of

chemistry and materia medica, his time be-

ing devoted to teaching general and medical

chemistry. It does not appear that he
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published any researches or did much to

advance his science, but he was a man of

personal popularity, and it was through his

influence that the Erving professorship was

founded by Major Erving, who was one of

his patients. Dexter served until 1816 and

was followed by Dr. John Gorham, a man
of marked ability, who published a number

of researches showing skill and understand-

ing, and who must be given credit for

bringing out the first original book on

chemistry published in this country. The

two large volumes compare very favorably

with the work of his European contempo-

raries. Gorham, who was recognized as a

power in the medical school, now moved to

Boston, and his reputation was of the first

order among his colleagues. He laid the

foundation for the excellence in a depart-

ment which has steadily grown in im-

portance to the present time. Gorham was

followed by Dr. John White Webster in

1827, an alumnus of Harvard, and a man
of promise who increased the reputation of

the university, and especially of the medical

school by his original scientific contribu-

tions and by editing several well-known

foreign works. His text-book on chemistry

on the plan of the work of Brandes has con-

siderable merit. The fate of Webster in

connection with the Webster-Parkman
tragedy of 1850 is probably known to all

here.

In New York the old King's College had

become Columbia College, and in 1792 es-

tablished its first professorship of chemis-

try. This was in the medical school, and

Dr. Samuel Lathan Mitchill was given the

chair. It was this man who introduced

the Lavoisier nomenclature in the United

States, and in consequence was engaged in

many controversies with Priestley. In 1798

he established the New York Medical Re-

pository, and managed it for many years.

It was the first medical journal started in

this country, and exerted no little influence,

receiving contributions in general science

as well as in medicine.

In 1807 a charter was granted to the

College of Physicians and Surgeons in New
York, and in 1811 Dr. William James
Macnevin was made professor of chemistry.

He was a man of marked ability, having

taken the medical degree at the age of

twenty in Vienna. Several scientific con-

tributions from his pen are found in the

journals of the time, and among other

things he wrote ' An Exposition of the

Atomic Theory,' which attracted much
attention.

It will not be necessary to trace the his-

tory of chemical teaching in the other early

medical institutions, as practically nothing

of consequence is found recorded. The
schools referred to were far in advance of

those established elsewhere, and have in a

large measure maintained their superiority

to the present time.

For many years chemistry was taught to

medical students by lectures only, and the

introduction of even simple laboratory

work is of comparatively recent date. In

Harvard Medical School, for example, lab-

oratory courses were not given until 1872.

It would be a discouraging task to try to

follow the development of chemical teach-

ing in medical colleges down to the present

time. Few institutions were blessed with

such men as Hare, Silliman or Gorham, who
exerted an influence of priceless value on

medical men now rapidly passing away.

Owing to peculiar causes which I need not

try to explain here, medical schools multi-

plied very rapidly in the United States, and

in most of them the chair of chemistry was

considered in the light of a necessary evil.

As a matter of form chemistry had to be

taught, but how it was taught and how it was

followed by the students, were questions of

wholly secondary importance. It has long

been th e custom in the medical schools ofthis

country to divide the chairs into the theoret-
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ical and the practical. The American boy

has been taught to hold practical things in

the highest esteem, and chemistry was not

practical. Professors and students alike

felt it, and it is hard to tell who was the

most to blame for the warped and stunted

conception of chemistry held even at the

present time by the great majority of medi-

cal men of this country. It is likely that

much of the fault lay in the weak and

wholly unsatisfactory manner in which

chemistry was presented for fifty years in

most of our medical schools. The professor

of chemistry was usually a physician who,

as a rule, was not considered sufficiently

strong to fill the chair of practice, obstetrics

or surgery, but v/ho might teach acceptably

the less important branch of chemistry.

For the convenience of such teachers a

peculiar system of chemistrj^ called ' medi-

cal chemistry ' was developed, and in some

places persists to the present time. The idea

thatamantrainedoutsideof a medical school

could teach the kind of chemistry which

medical students really needed was of slow

development in the United States, and in

some quarters fails yet of recognition. But,

for part of the trouble we must go farther

back. While students in general courses

were taught the elements of the sciences,

languages and mathematics by recitations

and quizzes, medical students, with far

weaker preliminary training, were supposed

to be able* to absorb the essential facts of a

great department ofhuman knowledge from

lectures alone. The lecture system is re-

sponsible for much of the superficiality in

the old-fashioned medical schools, and no

real progress was made until it began to be

recognized that a medical student must be

taught as other students are. With the

gradual dawn of this notion it became

finally possible to introduce into medical col-

leges rational chemical instruction, and the

laughable farce of presenting the so-called

medical chemistry to students ignorant of

general chemistry will in time be a thing of

the past.

This medical chemistry to which I call

your attention was often a curious combi-

nation of the good and the absurd. Ad-
mitting that the student should know
something about the chemistry of the blood,

the bile and the urine, something about

the nature of food stuffs and the processes

of digestion, it was thought sufficient to

present all these matters to him in con-

densed, so-called 'practical' form, and

without first requiring a solid preliminary

training in general and inorganic chemistry.

It was considered the correct thing to

memorize a lot of definitions, and to learn

to recite in parrot fashion a number of em-

pirical organic formulas. It must be ad-

mitted, however, that the fault was not

confined to medical schools alone.

Chemistry in general may be studied

from two standpoints. First, as in the

college of liberal arts, as a fundamental

discipline, regardless of the possible appli-

cation which one may make of it. On the

other hand, it may be pursued as a neces-

sary preliminary to the understanding of

something else, and in this case its mastery

becomes all-important. One would natu-

rally suppose that in the latter case the

science would be much more thoroughly

cultivated than in the former, but this is

not always true. The discrepancy is per-

haps most glaringly apparent in the chemi-

cal work of the medical schools. It cannot

be expected of course that the chemistry

offered to the medical student of to-day

should be, as in the time of Hare, Gorham
and the elder Silliman, more complete than

that given to other students ; this would be

impossible and wholly unnecessary, as

chemistry is now a great specialty with

numerous departments branching in all

directions and a literature as voluminous as

that of scientific medicine itself. But this

much should be reasonably expected, that
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the medical student's elementary chemistry

should be at least as thorough as that of

the student in liberal arts. It seems absurd

to think that a man preparing, possibly,

for law or theology or commerce, or study-

ing without thought of any specialty should

be made to acquire a fuller, more accurate

knowledge of chemistry than that expected

of the future medical man. If chemistry is

of value at all, it certainly is to the doctor,

rather than to the preacher, lawyer or man
of business, yet in the United States in the

last fifty years, the doctor's training in

chemistry has been, on the average, less

exacting than that of the other classes

mentioned. If any one is disposed to doubt

what I say let him compare the numerous

'Essentials of chemistry for the medical

student ' with the text-books used in other

schools in the same science. It is anoma-

lous that the doctor's chemistry should be

usually the weakest of all.

But we are gradually emerging from this

"discouraging situation, and the improved

condition is mainly due to the recognition

of this fundamental truth, that there is not

one kind of elementary chemistry for the

doctor, another for the lawyer and a third

for the preacher. There is no royal road

to the acquisition of the necessary ground-

work, and the medical man's elements

must be learned through the same kind of

patient effort that is required of other men.
In the best of the medical schools of the

country to-day chemistry is no longer

taught by practitioners of medicine, and an
honest effort is being made to present the

subject as it is presented to beginners in

schools of science. Such a course of labora-

tory and recitation work should require at

least ten hours each week through a year of

eight months to cover the work preliminary

to the proper study of medical or physiolog-

ical chemistry in the second year.

This leads me to explain what I consider

the minimum work in preparatory chem-

istry for the medical student, and the char-

acter of this work. First, he should have

the usual lecture or recitation course of

about seventy-five lessons in general and

inorganic chemistry, with especial attention

paid to the theoretical groundwork. A
discussion of the common inorganic salts is

of less importance. This work should be

followed or accompanied hy a laboratory

course in experiments, including the prepa-

ration of a few pure substances. In most

of our schools the value of preparation

work has not been sufiiciently recognized,

the time which might be spent there going

usually to qualitative analysis which I

believe is correspondingly overestimated.

Inorganic qualitative analysis for most stu-

dents becomes a mechanical routine in

which the important element of discipline

is wanting. As in the future work of the

physician this branch of analysis finds little

or no application, I believe the time given

to it in preparatory medical work may be

greatly curtailed. During the past twenty

years, in which I have given instruction to

medical students, I have had abundant op-

portunity to observe this fact, that men
who have entered with training in experi-

ments and preparations and no qualitative

analysis make as a rule far better progress

than do those whose laboratory work has

been wholly analytical. Many of our col-

leges still begin their laboratory work

with qualitative analysis, which, perhaps,

is a relic of concession to the old utili-

tarian notion, and I am convinced that

for the average student the time so spent

is largely wasted. On the other hand,

volumetric analysis may be made a

medium of imparting important knowl-

edge in fundamental principles, and I be-

lieve it should find early presentation in

all our courses, general as well as medi-

cal, that it should precede rather than fol-

low gravimetric analj'sis as is customary.

In the case of the medical student the im-
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portance of volumetric analysis is twofold.

Not only is it a valuable discipline in itself,

and discipline is above all what is needed

in preparatory medical training, but it also

becomes an instrument of practical applica-

tion in the physician's subsequent work.

In his practical routine labor of a clinical

nature the physician is constantly called

upon to make a few qualitative tests which

are soon learned and easily followed. He
should be in a position to make a wider

range of quantitative tests, and these, al-

most of necessity, must be volumetric. The
preparatory medical course should provide

this skill, not merely in a mechanical way,

but by giving a thoroughly rigorous drill in

the few fundamental principles of volu-

metric analysis. The statement I have

just made may provoke a smile, inasmuch

as I may appear to be giving advice on a

matter which everyone well understands,

and suggesting a course which is commonly
already everywhere in practice. But it has

been my experience that the matter is by
no means as simple as it looks. The ap-

parently elementary relations in volumetric

analysis are not fully grasped by the gen-

eral class of students, even by those who
devote far more time to laboratory chem-
istry than is the case with the medical

students of our best schools. In support

of this I must state that in the last fifteen

or twenty years it has been my fortune to

instruct hundreds of medical students who
had already had laboratory training in

chemistry in excellent schools, well-known

state universities among the number.

While these men have often brought suffi-

cient knowledge of facts, they have as often

been very deficient in acquaintance with

principles, leaving them unable to deal

with cases presenting slight variation in

conditions from those of their former prac-

tice. Our methods of instruction fail as

long as they allow the memorization of

facts and isolated methods to take the place

of a study of principles. I am often asked

what the value of this or that inorganic

volumetric process is to the medical stu-

dent, and my answer is that it illustrates a

principle not readily learned in any other

way. And it is safe to say that almost any

one of these illustrative methods may find

practical application in the physician's own
Work. The titration of weak acids, for

example, is now a common operation in

connection with the examination of stomach

contents, and the permanganate titration

has come into common use in the most ac-

curate process we have for the estimation

of uric acid.

I trust that I have made myself under-

stood in insisting that the groundwork of

the medical man's education in chemistry

should be in the group of topics usually

classed as inorganic, and this largely be-

cause of the superior advantages of this

branch of the science in the presentation of

general principles. I feel, therefore, like

combating strongly the notion often ex-

pressed by medical men that students in

medicine should not be required to ' waste

'

time on inorganic chemistry.

A few words as to the place of general

organic chemistry in the preparatory or

first year course. The subject is one of

such large proportions that at best only an

outline can be attempted in the first year

course, but that much should at least be

given. Leaving the major portion of the

discussion of the sugars and other carbohy-

drates, the fats and the products of fer-

mentation to be taken up with physiological

chemistry proper in the second year, I be-

lieve that a fairly satisfactory outline may
be given in about thirty lessons in the first

year course. Eemember, I am not writing

this for men who expect to be chemists,

and I am describing the minimum require-

ment which I should insist upon. In a

short course of the kind it will be necessary

to omit many things often supposed to be
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of prime importance in the so-called medi-

cal chemistry. I have seen text-books for

medical students abounding in descriptions

of processes for making many of the modern

synthetic remedies along with discussions

of the supposed structural formulas of these

compounds. This knowledge is interesting,

but it is far from essential, as few principles

are cleared up by it which cannot be pre-

sented to the student in more tangible form.

It should be further remembered that there

is a distinction between chemistry and

materia medica, and much matter pre-

sented to students as chemistry properly

belongs in the other field. The time spent

in memorizing the empirical formulas of

the medicinal alkaloids and of the host of

antipyretics, hypnotics, etc., might better

be given to a study of principles. Of course

I would not be understood as urging that

the medical student need not be taught the

constitution of any organic compounds, but

I merely claim that there is a limit to the

amount of this knowledge which may be

considered practical or profitable.

I have spoken of the work just described

as first year medical work, as it may be

taken before entering the medical school or

in the first year of the course in medicine.

The time is not far distant when all the

courses I have described, and doubtless

more, will be required for admission to the

best schools. At present Harvard Medical

School has such a requirement, and other

institutions have it under consideration.

Many colleges of liberal arts and technical

schools offer now a so-called preparatory

medical year in which chemistry is the

principal topic. Certificates for such a year's

work admit to the second year of many of

the medical schools of the country. In my
experience the plan is not yet a satisfactory

one, as the chemistry courses taken under

these conditions seems to be lacking in

rigor and discipline. They seem to be fol-

lowed under the notion that medical school

chemistry is so completely lacking in thor-

oughness that anything may be pursued as

its equivalent.

In the last few years students have begun

to present high school certificates for chem-

istry work as equivalent to that in the first

year of the medical school. The courses

taken in the high school at first sight may
appear to be more than equivalent to those

in the beginning year of the medical course,

but a careful consideration of many cases

has convinced me that in general it would

be very unwise to grant credit in the med-

ical school for work apparently done in the

high school in chemistry. At the age at

which boys and girls now do their chem-

istry work in most of the high schools it is

quite impossible that the subject can be

properly mastered. In my opinion the

superficial courses now given in science in

hundreds, perhaps thousands, of high

schools throughout the country constitute

one of the weakest spots in our system of

public education. The attempt is often

made to cram more chemistry into the high

school boy at sixteen than many of our

smaller colleges find possible at twenty.

In much of this work the glorification of

the teacher, not the true edification of the

pupil, seems to be the prime object in mind,

and the result is deplorable. With these

facts in view, I always feel justified in re-

jecting the application of the student for

advanced standing on account of high

school work in chemistry. I am therefore

inclined to the opinion that under existing

conditions the medical student's work in

general and inorganic chemistry can be best

done either as a part of a thorough and re-

quired college course, or after entering the

medical school itself, and that wherever

done it should be characterized by a much
more systematic and painstaking drill in

fundamental principles than seems now to

be the case in many institutions.

It is not my intention to enter upon a
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discussion of what the course in physio-

logical chemistry should be in medical

schools. At present this often consists of

a laboratory course in urine analysis only,

along with a few lectures on subjects be-

longing to materia medica, pathology or

practice rather than to chemistry. In

many of the larger and more progressive

schools this work is broadened out so as to

include experimental studies in the sugars,

the fats, the albumins, the processes and
products of digestion and the examination

of milk, blood, the gastric juice, bile, etc.

There is a great diversity of opinion as to

how much of this work may profitably be

taught in the medical school. It is my own
view that it is all out of place if it is not pre-

ceded by the proper drill in general chem-

istry to enable the student to really under-

stand what he is doing. Without this

clear understanding the laboratory course

in physiological chemistry, which looks so

well on paper, and which fills a good

amount of space in the college announce-

ment, degenerates into a mere mechanical

routine, and becomes as valueless from the

standpoint of discipline as is the justly con-

demned ' test-tube drill ' in qualitative

analysis. If the student is so illy pre-

pared for his work that the operation of

stirring a heated mixture of alkali solution

and fat means simply ' making soap,' he

might just as well spend his time in turning

a grind-stone, as far as intellectual benefit

is concerned. Unless he can connect this

operation with many similar ones, and with

the other processes of splitting fats, the ex-

periment fails of its object. I am firmly of

the opinion that the explanation of the low

value placed on chemistry by many medical

men may be found in the fact that in their

own student days they have been forced

through this kind of a routine course lack-

ing the preliminary knowledge that would
enable them to comprehend it. I maintain

then that unless the student has been

properly and systematically prepared in the

elements of organic and inorganic chemis-

try, much of the matter presented to him
in physiology and physiological chemistry

must remain practically meaningless. As
Professor Eemsen well says :

" It is diffi-

cult to see how, without some such general

introductory study, the technical chemist

and the student of medicine can compre-

hend what is usually put before them under

the heads of applied organic chemistry and

medical chemistry." (Preface to ' Organic

Chemistry.') But, on the other hand, sup-

posing that the medical student has been

successfully prepared in an elementary pre-

liminary course such as I outlined above,

there is much indeed that he can really

master in physiological chemistry proper.

It is not necessary that he should be able

to make many elaborate quantitative ex-

periments. Most of the really important

reactions in the study of the fats, the sugars

and the proteids may be mastered with the

aid of comparatively simple qualitative and

a few volumetric tests. He will be able to

demonstrate understandingly the essential

facts connected with most of the diges-

tive and other ferment changes, and to fol-

low variations in excretion corresponding

to variations in food consumption, or de-

pending on pathological conditions. This

carries the medical student as far as he is

ordinarily called upon to go. Anything

beyond this naturally belongs to the spe-

cialist, and besides would consume more

time than can be usually spared from the

medical course.

From a perusal of many of our text-

books on physiology and physiological

chemistry, the student is very apt to draw

erroneous conclusions as to the nature of

some of the reactions in this department of

science. For simplicity in didactic presen-

tation the teacher or writer is too apt to

show everything in an ideal way. A great

many dogmatic assertions are made, for
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example, concerning the digestion of the

starches and the proteids, and the student

almost expects to separate and recognize

the half dozen or more beautiful products

lying between corn starch and malt sugar,

or the different hemis and antis, pros and

paras in the still more complicated proteid

family. " The teacher who is not himself an

investigator is but too ready to become an

idealist, and to present all these intri-

cate details in systematic tables and dia-

grams as he thinks they ought to be, and

perhaps are, rather than as the original ex-

perimenters have actually been able to find

them. The student must be warned against

this, and not the least valuable function of

the laboratory work in physiological chem-

istry in my judgment is to show him the

inherent difficulties in much of our research

work. An honest recognition of limitations

will guard him against many future mis-

takes, against the preposterous analyses,

lor example, made by many young medical

men while serving as hospital internes or

in other capacity. I said a moment ago

that there is much which may be easily

and accurately learned in physiological

chemistry by the medical student. It is

evident that there is much more which in

the ordinary college course cannot be mas-

tered, and against pretended knowledge
,

here the student cannot be too earnestly

warned.

Physiological chemistry is in some insti-

tutions recognized as a distinct discipline,

independent of medicine. This is true of

the chair in several of the great European

universities, and of at least one of the

older American schools. Physiological

chemistry is thus presented as is general

biology or comparative anatomy. But in

the great majority of cases it is looked upon

as forming a part of medical rather than of

general discipline, and doubtless for years

to come the medical school will have many
advantages in properly presenting the work.

Inasmuch as no small part of the material

employed in the laboratory demonstrations

in the later parts of the course must be

drawn from hospitals and clinics, it would

seem that the effort sometimes made by

other schools to give the equivalent of the

medical school's work in this field must be

in part futile. I am forced to the conclu-

sion, from several practical considerations,

that the student of medicine should not as

a rule attempt to take physiological chem-

istry as a preliminary study outside the

medical college. There is generally some-

thing lacking in such courses which the

student recognizes often only after it is too

late to recover lost ground.

Occasionally the work in physiological

chemistry is given as a part of the course

in physiology, but this, I believe, is a mis-

take, as the study is often curtailed to a

consideration of a few physiological prob-

lems instead of being treated as an inde-

pendent science of broad dimensions. With
the present rapid expansion of this field of

effort, the w^ork calls for the attention of the

specialist in chemistry rather than in physi-

ology. This is necessarily true with respect

to research study, and it is becoming equally

true as regards the matter of proper di-

dactic presentation. Much of the valuable

pioneer investigation in physiological chem-

istry was done by physiologists, but in its

later development the chemist alone can

be expected to follow the accumulating

mass of detail, and to sift out that which i§

of permanent value. It requires often rare

judgment to decide how much of the newer

knowledge is suitable for laboratory or class

study, for no one wants to burden the al-

ready overtaxed student with a load of pre-

mature generalizations. While much of

the latest work is always interesting to the

specialist, it may often be quite unimpor-

tant to the student, and where to draw the

proper line of separation between the new
and the old calls for the teacher's maturest
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judgment. This same idea should be kept

in mind in estimating the value of research

work for the average professional student.

The training of medical students in the

United States is a vastly different thing in

theory and in practice both from what it is

in Germany, from which land we draw so

many of our ideals. We give the title of

* Doctor ' to the product of our schools, but

in reality we are producing practitioners of

medicine and in the shortest possible time.

The man really learned in medicine should

be able to present an original research, as

the German idea assumes, but the prac-

titioner may be just as successful in

actual contact with disease without this

skill. I would not be understood as un-

derestimating the value of high scien-

tific training for medical men. Indeed

in certain specialties the medical man's

success depends almost wholly on his

preeminent scientific knowledge acquired

by long and minute study. But there is

still room for the general practitioner in

medicine, and in my judgment he is, and
should still remain, the most useful member
of the profession. The American medical

school is mainly concerned in the training

of meil of this class rather than of those

with more special knowledge, and broad

culture is of more importance here than

minute acquaintance with bacteriology,

physiological chemistry or histology. This

is an age in which we are constantly called

upon to do something new, regardless of

whether the new thing is really needed or

not. This criticism applies to research

problems in physiological chemistry given

to medical students as well as it applies in

any other field. It will often be found that

the teacher's interests rather than those of

the student receive the first consideration,

and this is certainly without justification

in view of what I have said about the true

field of work in American schools.

The teacher who attempts the proper

presentation of general and physiological

chemistry in a medieal school has indeed

no easy task. His work is made doubly

hard by the fact alluded to above, that

chemistry among the older medical men is

still looked upon as a comparatively useless

study, and from his preceptor's office the

embrj'O doctor often brings this notion to

the medical school. To combat this idea

honestly, and to put his science before the

medical student as it would be presented in

a scientific or general course to freshmen or

sophomores, requires the full time and

energy of any man, and often little room
will be left for research investigation, or,

what is to some more alluring, the emolu-

ments of commercial or expert work. But

the sacrifice, if indeed it may be called

such, is worth the effort. There are about

25,000 medieal students in the United States,

and the number graduated each year is not

far from 5,000, in all schools. The number
of registered physicians is about 1 to 636

for the whole population. It is no small

matter to be able to make the proper im-

pression on the minds of these men, and

positions as teachers in the growing medi-

cal schools of the country have been per-

haps too long overlooked by the better class

of chemical graduates in search of academic

openings. There is a field here which is

worthy of fuller cultivation.

While I have intimated above that the

possibilities for research work in chemistry

for the average medical student or teacher

are limited, and necessarily so, I am far

from underestimating such work. While

it is indeed true that in many quarters a

trifling research on some trivial point of

wholly artificial interest may be more

highly prized than is the most painstaking

and successful effort in class-work, and

while it is also true that the layman, or

professional man of little experience as

well, may often be deceived as to the real

value of such efforts, it is likewise a fact
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that there is always a proper appreciation

of original investigation in lines of human
interest. There is no more inviting field

for labor of this kind than is found in the

chemistry of life. The greatest problems in

the scientific medicine of the future are un-

doubtedly chemical problems. Indeed there

are no more important or inviting problems

to be found in any line of study than are here

presented, and the investigator will find in

them enough to tax the skill and ingenuity

of the most learned for years to come. This

work naturally and properly belongs to the

physiological chemist, and that it must be

done before much further advance can be

made in scientific medicine is already rec-

ognized by leading medical men. The idea

was clearly presented by the Dean of the

Northwestern University Medical School in

the address on Medicine at the recent meet-

ing of the American Medical Association at

St. Paul, and we find it brought forward

more or less emphatically elsewhere.

The chemical difference between certain

of the tissues in health and disease may be

very minute in some instances, but in other

cases it is certainly more pronounced and

capable of demonstration. This problem

will unquestionably prove one of the most

interesting for future investigators. We
have long had considerable acquaintance

with the products of renal excretion, some-

what less with the products formed or

active in the stomach, and very much less

with the complex reactions taking place in

the lower stretches of the intestines. In-

vestigation here is probably fully as im-

portant as in either of the other cases, but

from its inherent difiiculties has been but

little developed. As the analysis of the

urine gives us our most certain data for

the diagnosis of diabetes and various renal

disorders, so, it may be expected, will the

rational chemical examination of the in-

testinal excretion prove of equal value in

the exact diagnosis of other bodily ail-

ments. There is certainly as close a con-

nection in the one case as in the other.

These questions are purely practical, and
will some day claim the attention of skilled

and accurate analysts.

In the field of theoretical investigations

the possibilities are even greater. Almost
nothing, for example, is known of the steps

in nitrogenous metabolism. Between the

ingested albumin and the excreted urea and
uric acid is a long distance yet to be trav-

eled by the chemical investigator
; a few of

the possible resting places on the way are

known, but the relations of one to the other

are yet extremely obscure.

Scarcely less obscure in its fundamental

bearings, although seemingly less intricate,

is the question of the nature and mode of

action of the soluble ferments or enzymes.

This is the problem of chemistry rather

than of biology, as the question of the pro-

duction of these substances is merely an in-

cidental one. The epoch-marking work of

Buchner in separating the active enzyme
from the cells of yeast has gone far to

break down the old and artificial distinction

between the soluble and insoluble ferments,

and to show that all these so-called vital

processes are accomplished through what
are essentially chemical means. It has

long been supposed that in their mode of

action the work of the enzyme is purely

analytical, but since the interesting obser-

vations of Croft Hill on the formation of

maltose from dextrose have been confirmed

by O. Emmerling, who found, however, that

it was isomaltose that was produced, we
have opened up a new line of possible in-

vestigation which may throw light on some

of the processes taking place within the ani-

mal body, where it was assumed by Liebig

and others that syntheses do not take place.

Lately a fruitful line of investigation has

been suggested by Bredig in his work on

the ' inorganic ferments,' where he shows

that colloidal platinum in its oxidation-
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assisting behavior presents the closest

analogy to some of the common organic

enzymes. The colloidal metallic solutions

seem to be affected by the same kinds of

poisons which are known to impede the

action of the soluble ferments, and to re-

cover finally in about the same way. All

these matters become of the greatest interest

to the physiological chemist when we

recollect that nearly all the body processes

are doubtless enzymic in their character,

and that the toxines or disease producers are

probably chemical agents of the same class.

But it was not my intention to discuss

new discoveries in chemistry. I merely

wished to emphasize the fact that the fields

of physical chemistry and synthetic organic

chemistry are not the only ones to claim

the serious thought of active investigators.

I wished to suggest that the chemistry bear-

ing on the problems of life itself presents

no less interesting possibilities, and that it

is worthy of more enthusiastic cultivation

in our American schools. While it is

doubtless true that the elementary practi-

cal instruction given in chemistry to Ameri-

can medical students is now equal to or

possibly more systematic and thorough

than that given in the majority of European

schools, I wish to express the hope that in

the further development of our medical

colleges research work may find fuller

recognition, and that in the solution of the

great problems hinted at our American

scholars may contribute their rightful share

of efibrt, and in the end reap the corre-

sponding measure of reward.

NOETHWESTERN UNIVERSITY. J. H. LoNG.

SCIENTIFIC BOOKS.
^'''

Research Papers from the Kent Chemical Labora-

tory of Yale University . Vols. I. and II.

Edited by Professor Frank Austin Gooch.

New York, Charles Scribner & Sons.

The present occasion of the collected publi-

cation of these valuable papers is the coming

of the two-hundredth anniversary of the found-

ing of Yale University. The two volumes un-

der consideration, containing an aggregate of

108 papers and 804 pages, form part of a series

of Yale Bicentennial PubHcations. They form

also a highly creditable evidence of the chemi-

cal activity in Yale College and a worthy tribute

to the memory of Albert Emmet Kent, who en-

dowed the laboratory. They cover a period of

only thirteen years, the time which has elapsed

since the completion of the building.

All except three of the papers included in

the volume have already appeared elsewhere,

chiefly in the American Journal of Science and

the American Chemical Journal; and many of

them have been translated into German and

have been published in the Zeitschrift filr anor-

ganische Chemie. Hence the contents of the

volume will be no surprise to chemists ;
the

papers consist primarily either of proposals of

new analytical methods or else of careful am-

plifications and revisions of old methods. In

every case series of test-analyses are given,

performed under varying conditions ; hence a

clear idea is afforded of the chemical error of

each process. The papers cover too wide a

variety of subjects to admit of detailed men-

tion here ; iodometry receives more extensive

treatment than any other one subject. The

value of the collection is much increased by

admirably copious classified indexes.

Besides the names of the eminent director,

Dr. Gooch, and his chief assistant. Dr. Brown-

ing, those of students too numerous to men-

tion, including four ladies, are to be found at

the headings of the separate papers.

The chief lack which some will feel on

studying this work is the absence of frequent

appeal to modern theory for assistance. As Dr.

van't Hoflf has pointed out, inorganic chem-

istry attains its greatest significance when

viewed from the standpoint of modern physical

chemistry. But in spite of this lack, the care-

ful empirical investigations are so full of essen-

tial facts that no student of analytical chemistry

can afford to be unfamiliar with them. The

present bringing together of the scattered arti-

cles will facilitate access to these facts.

Theodore Wm. Eichards.

Harvard University.
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The Insect Book. A popular account of the

bees, wasps, ants, grasshoppers, flies and

other North American insects, exclusive of

the butterflies, moths and beetles, with full

life histories, tables and bibliographies. By
Leland O. Howard, Ph.D., Chief of the

Division of Entomology, U. S. Department of

Agriculture. New York, Doubleday, Page

& Company. 1901.

The very complete subtitle indicates the

scope of the work, and if we add that ' where

possible a typical life history has been given

in each family treated,' we have the leading

characteristic which distinguishes it from other

American works which are nominally ' popular.'

Another feature of importance is that these

life histories, while interestingly and entertain-

ingly presented, are nevertheless strictly correct

and scientifically accurate, in strong contrast

to some other ' popular ' works where vague

and extravagant statements to attract the

wonder-loving are relied upon to win public

favor.

Dr. Howard's book, then, in its plan and in

its performance stands by itself in that it

makes interesting reading for him who reads

merely for general information, and helps the

amateur who wishes to go a little further and

learn something of the classification.

But it is in this latter feature that the only

notable defect in the work is found ; there is no

introductory chapter that familiarizes the young

student with the characters referred to in the

tables, nor is there any explanation of how the

tables are to be used. At the bottom of page 2

the last two lines read :

" 1.—Pronotum not extending back to the tegulse

2

Pronotum extending back to tegulte, or the

latter are absent 3"

But what a pronotum is, or what are tegulse,

has not been previously indicated and is no-

where clearly explained.

Of course there are other books that explain

all this
; but it is a question whether in a book

of this expressed scope these tables in such

form are of any real assistance to the owner.

They could have been omitted without any
loss whatever.

On the other hand, the chapter on collecting

and preserving insects is in all respects ad-

mirable and exactly what is needed by the

tyro whom the book may interest in the sub-

ject. The ground covered by the book is so

great and the general treatment is so concise

and to the point that, aside from the statement

that it could scarcely be better done, little re-

mains to be said.

A book of this kind, put out in attractive

form, liberally illustrated and at a really low

price ($3), will do much to create an interest

in a series of insects concei-ning which little is

generally known.

The illustrations ai-e deserving of separate

commendation. There are 264 text figures

and almost without exception these are admir-

able. There are 48 half-tone plates, of which

a fair proportion are colored, and these illus-

trate interestingly the limitations of this pro-

cess where detail is required for identification.

Nothing better has ever been done by this pro-

cess and perhaps nothing better can be done.

Some plates, like I. and II., are eminently satis-

factory ; in others, like XIV. in the same order,

the majority of figures are useless for specific

identification.

The book is well printed, small 4to, with

xxvi + 429 pages. It contains a very complete

index and a well-arranged bibliography cover-

ing the orders treated.

John B Smith.

SCIENTIFIC JOURNAIS AND ARTICIES.

The Journal of Comparative Neurology for

September (Vol. XL, No. 2) contains, in addi-

tion to the usual reviews of literature, but one

paper, entitled, ' The Neurones and Support-

ing Elements of the Brain of a Selachian,' by

Dr. Gilbert L. Houser, of the University of

Iowa, a monograph of 110 pages, with eight

plates. The entire central nervous system of

the common dog shark, Mustelus, has been ex-

amined by a variety of the best neurological

methods, both new and old, and the attempt is

made to give a picture of the complete neurones

characteristic of each important region of the

brain. So far as this can be attained by the

methods of Weigert, Golgi, Nissl and Haiden-

hain, among others, it has been quite success-

fully accomplished, and thus an important ad-
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dition is made to our knowledge of a critical

phylogenetic stage of the vertebrate nervous

system. The supporting elements have been

subjected to the same careful study. The phy-

logenetic point of view has been before the

author throughout, and interesting general

conclusions are suggested in connection with

the various encephalic regions, notably, the

problems of nerve components, the phylogeny

of the cerebelltim, Reissner's fiber and its asso-

ciated mechanism for direct motor reflexes be-

tween the optic tectum and the body muscula-

ture, and the forebrain.

The Popular Science Monthly for September

has for frontispiece a portrait of Charles Sedg-

wick Minot, President of the American Asso-

ciation, and a brief sketch of his life is to be

found in 'The Progress of Science.' In the

first article, ' The Greatest Biological Station

in the World,' W. A. Herdman describes the

Naples Station and its work in a most inter-

esting manner, and no one could be found

better capable of speaking authoritatively on

the subject of zoological stations. C. K. Ed-

munds gives a sketch of 'Henry Cavendish,'

that remarkable character known as the New-
ton of Chemistry, and Havelock Ellis gives the

summary and conclusions of the ' Study of

British Genius,' leaning towards Aristotle's dic-

tum that ' no great genius is without some
mixture of insanity.' C. B. Davenport pre-

sents a paper on the ' Statistical Study of Evo-
lution,' the quantitative method in scientific

study being one to which he has given marked
attention. Robert Koch's address before the

British Congress on Tuberculosis on ' The
Combating of Tuberculosis ' is not only very

interesting but very encouraging in exhibiting

the methods by which consumption may be

checked. John T. DuflBeld describes the various

steps in ' The Discovery of the Law of Gravita-

tion,' and Byron D. Halstead discusses ' Plants

as Water Carriei's ' and, .after noting the

mechanism by which this is performed, con-

cludes that back of this is a vital force that has

not been reduced to a physical or chemical

basis. Edwin O. Jordan considers ' The Sol-

uble Ferments or Enzymes,' stating that they

simply iofluence the rate of change in any sub-

stance and do not cause the change itself. In

' The Progress of Science ' is a most interesting

note on Vitrified Silica.

The American Naturalist for August begins

with a detailed description of ' The Texan
KcEnenia,' by Augusta Rucker, who shows this

peculiar arachnid to be distinct from the

Sicilian species and names it K. wheeleri. Out-

ram Bangs gives an account of ' Mammals Col-

lected in San Miguel Island, Panama, by W. W.
Brown, Jr.,' giving a list of twelve species, six

of which are new and here named and described.

Gary N. Calkins tells of ' Some Protozoa of

especial Interest from Van Cortlandt Park,'

giving a considerable amount of information re-

garding their habits, and Fi'ank C. Baker dis-

cusses ' The.Molluscan Fauna of the Genesee

River,' showing the influence upon this of the

falls of the Genesee at Rochester. Harold S.

Conant describes 'The Conchometer,' a simple

instrument for measuring the apical angle and

length of gasteropod shells. The sixteenth part

of ' Synopses of North American Invertebrates '

treats of the Phalangidee and is by Nathan

Banks, and H. L. Osborn presents some 'Varia-

tion Notes.'

The Plant World for July contains, besides a

number of notes and short articles, ' The Drag-

on Tree of Orotava,' by Alice Carter Cook,

with a fine plate of one of these curious trees,

supposed to be 4,000 years old, at Teneriffe

;

'Our Pufi"balls,' by C. L. Shear; 'A March

Day's Flowers,' by Charles E. Jenney, and a

biographical sketch of ' Thomas Conrad Porter,*

by A. A. Heller. The supplement, ' The Fam-
ilies of Flowering Plants,' by Charles Louis

Pollard, discusses various families of the Ger-

minales.

The Museum Journal (of Great Britain) for Aug-

ust contains a report of the Edinburgh meeting

of the Museums Association and prints one of

the papers read there, on ' The Smallest

Museum,' by Kate M. Hall. The other papers

presented will appear later. The announcement

is made of ' The Gift of the Horniman Museum
to the London County Council.' The balance of

the number is occupied with notes from various

museums.

A NEW journal, entitled Beitrdge zur Chem-

ischen Physiologie u. PatholOgie, has been estab-

{
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lished in Strassburg under the editorship of

Professor F. Hofmeister. It is to be published

by F. Vieweg & Son, of Braunschweig. Twelve
numbers will form a volume, to cost fifteen

marks.

ACADEMIES AND SOCIETIES.

THE SUMMER MEETING AND COLLOQUIUM OF

THE AMERICAN MATHEMATICAL SOCIETY.

The Eighth Summer Meeting of the Ameri-

can Mathematical Society was held at Cornell

University, Ithaca, N, Y., on Monday and

Tuesday, August 19-20, 1901. The Third Col-

loquium of the Society opened on Wednesday,

August 20, and extended through the re-

mainder of the week.

About sixty persons, including forty-five

members of the Society, were in attendance

during the four sessions of the summer meet-

ing. The president of the society. Professor

Eliakim Hastings Moore, occupied the chair.

An address ofwelcome by Professor L. A. Wait,

representing the University, was the forerunner

of a most generous hospitality extended by the

University and its individual oflScers. Formal

resolutions adopted by the Society at the close

of the meeting express in part its sense of ap-

preciation of this cordial reception.

At the meeting of the council, Dr. E. R.

Hedrick, of Yale University, and Mr. S. W.
Reaves, of Michigan Military Academy, were

elected to membership in the Society. Twelve

applications for membership were received. A
committee was appointed to prepare a list of

nominations of officers for the coming year.

The entire time of the four sessions barely

sufficed for the presentation and brief discussion

of the long list of papers. Owing to various

circumstances, only two days could be devoted

to the meeting, while three would not have been

excessive. At future summer meetings more
time must be provided. Probably the annual

meeting in December will also be extended to

cover two days.

The following papers were presented :

1. Professor Maxime BocHER :
' On certain pairs

of transcendental functions whose roots separate each

other.'

2. Dr. J. I. Hutchinson : 'On a class of auto-

morphic functions.

'

3. Professor A. Peingsheibi :
' Ueber den Gour-

sat'schen Beweis des Cauchy'scheu Integralsatzes.'

4. Professor A. Pringsheim :
' Ueber die An-

wendung der Cauchy'schen Multiplicationsregel auf

bedingt convergente oder divergente Reihen.'

5. Mr. W. B. Fobd :
' On the expression of Bessel

functions in terms of the trigonometric functions.'

6. Professor E. H. Moore :
' On the theory of

improper definite integrals.'

7. Professor Oskar Bolza :
' New proof of a

theorem of Osgood in the calculus of variations.'

8. Dr. G. a. Bliss :
' The problem of the calculus

of variations when the end point is variable.'

9. Dr. J. C. Fields :
' On certain relations existing

between the branch points and the double points of

an algebraic curve.

'

10. Dr. J. C. Fields: 'The Riemann-Roch theorem,

and the independence of the conditions of adjointness

in the case of a curve for which the tangents at the

multiple points are distinct from one another.'

11. Professor E. B. Van Vleck : 'A proof of

the convergence of the Gaussian continued fraction

F{a, 13+ 1,7+1, x)'

F{a,l3,j,X)

12. Professor T. E. McKinney : 'Some new
kinds of continued fractions.

'

13. Professor E. D. Roe: 'Note on symmetric

functions.'

14. Db. G. A. Miller :
' Groups defined by the

orders of two generators and the order of their product.

'

15. Dr. H. F. Stecker :
' On the determination of

surfaces capable of conformal representation upon the

plane so that the geodetic lines shall be represented

by a prescribed system of plane curves.'

16. Mr. C. N. Haskins :
' On the invariants of

quadratic differential forms.'

17. Dr. Edward Kasner :
' The cogredient and

digredient theories of double binary'forms.

'

18. Professor Maxime Bccher : 'On Wrons-

kians of functions of a real variable.

'

19. Mr. F. G. Radelfingee :
' The analytical

representation of a multiform function in the domain

of an isolated singular point.

'

20. Dr. Virgil Snyder :
' On the forms of unicur-

sal sextic scrolls with a multiple linear directrix and

one double line.'

21. Dr. H. F. Stecker: ' Concerning the osculat-

ing plane of jn-fold space filling curves of the Hilbert-

Moore type.

'

22. De. H. F. Steckee : 'On non-euclidean prop-

erties of plane cubics and of their first and second

polars.

'

23. Peofessou L. E. Dickson :
' Theory of linear

groups in an arbitrary field.'



376 SCIENCE. [N. S. Vol. XIV. No. 349

,

24. Mr. H. L. Eietz :
' Ou primitive groups of odcl

composite order.'

25. Miss I. M. Schottenfels :
' On the non-iso-

morphism of two simple groups of order 8!/2.

'

26. Peofessor L. W. Dowling :
' On the genera-

tion of plane curves, of any order higher than four,

with four double points.

'

27. Professor L. E. Dickson :
' The configura-

tion of the 27 lines on a cubic surface and the 28 bi-

tangents to a quartic curve.'

28. Professor E. H. Moore :
' Concerning the

second mean value theorem of the integral calculus.'

29. Dr. I. E. Kabinovitsch :
' The application of

circulants to the solution of algebraic equations.'

30. M. Ebiile Lemoine :
' Note sur la construction

approchee de tt de Mr. George Peirce.

'

31. Dr. C. W. McG. Black :

32. Professor Alexander Pell :
' Some remarks

on surfaces where first and second fundamental forms

are the second and first respectively of another sur-

face.'

At the Colloquium, which was attended by

twenty-three persons, two courses of four

lectures each were presented :

Professor Oskar Bolza :
' The simplest types

of problems in the calculus of variations.'

Professor E. W. Brown :
' Modern methods of

treating dynamical problems, and in particular the

problem of three bodies.

It is hoped that these lectures may be pub-

lished in complete form. A summary of them
will appear in the Bulletin.

The next meeting of the Society will be held

in New York, on Saturday, October 26.

F. N. Cole,

Secretary.

PALEONTOLOGICAL NOTES.

VERTEBRATES FROM THE TRIAS OF ARIZONA.

As recently noted in Science, Mr. Barnum
Brown was engaged during May and June of

this year in making collections for the U. S.

National Museum from the Trias of Arizona.

The exploration was undertaken in the hope of

obtaining ancestral forms of the Stegosaurs, and

while unfortunately this hope was not realized

much interesting material was obtained, al-

though, like most Triassic specimens, in a very

fragmentary condition. A large share of this

represents the large Belodont from the Trias of

Utah, described by the writer under the name
of Heterodontosuchus ganei, and comprises frag-

ments of the skull, numerous dermal plates,

many vertebrae, all badly broken, and portions

of the pelvis and limbs, besides an absolutely

complete humerus, ulna and scapula. That
this last bone should have escaped destruction,

while others far more solid were shattered and

scattered beyond redemption, is one of the

many puzzling facts that come under the notice

of paleontologists. Associated with the Belo-

dont are some bones of a Dinosaur, and as a

few teeth referable to the genus Palseoctonus of

Cope are present they also probably belong to

that genus. A humerus has the deltoid and

other muscular ridges remarkably well devel-

oped, indicating a reptile of the strength and

agility that one might expect from the owner

of such teeth ; it is nearly solid and smaller

than might have been expected from the size of

the teeth.

In a bed of conglomerate Mr. Brown ob-

tained a number of more or less fragmentary

bones, which from the shape of some associated

scutes apparently belong to Cope's Episcopo-

saurus. These specimens, and the clayey ma-

trix containing them, are unluckily thoroughly

permeated with alkali, which will make their

preparation, or even preservation, a matter of

difficulty.

Perhaps the most interesting of the speci-

mens are the deeply sculptured ventral plates

of some extremely large Labyrinthodont. The

interclavicle, which is complete, is 40 cm. long,

and, 30 cm. broad, 16 by 12 inches, about the

size of the corresponding bone in the European

Mastodonsaurus. It may be of interest to note

that when in Washington this spring Dr. Eber-

hard Fraas identified a fragment of a cranial

plate from the same locality as the above as be-

longing to this genus.

It will be seen that all the species obtained

are typically Triassic, the Belodont and Masto-

donsaurus preeminently so.

F. A. Lucas.

THE APPROACHING 3IEETING OF THE
BRITISH ASSOCIATION.

The British Association—for so it is univer-

sally called in Great Britain without any further

specification, a testimony to its supremacy

among associations—meets at Glasgow on Sep-
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tember 11, and a comparison of its work with

that of our own Association may be of use.

As a rule the addresses of the president and of

the presidents of the sections are better suited

to their purpose than those of our own officers,

although this year there is no reason to avoid a

comparison. Indeed it seems evident that in

recent years the general addresses before our

Association have improved both in substance

and in form, being addressed to a wide audience

rather than to a few specialists. In regard to

the proceedings of the sections, the American

Association is on the whole the leader. There

are usually at the British Association several

eminent men of science, who take a prominent

part in the proceedings, but the average num-

ber and average importance of the papers pre-

sented are probably less than in the case of the

American Association. Thus at Denver over

two hundred papers were presented ;
and their

. quality will compare favorably with those that

will be presented at Glasgow. The social enter-

tainments and excursions of the British Associa-

tion are usually superior to ours. Owing to

the interest taken in science by the upper

classes in Great Britain, it receives a more

marked social recognition than is the case in

this country. This, however, is not a matter

of great importance ; and the British As-

sociation has doubtless never been entertained

more generously than was the American As-

sociation at Denver. The British' Association is

certainly fortunate in securing the support of a

large body of members, especially of annual

members. Thus three previous meetings have

been held at Glasgow. In 1840, there were in

attendance 1,393 members ; in 1855, 2,159, and

in 1876, 2,800. These members were, how-

ever, chiefly local citizens who took an interest

in science, attended the meetings and sub-

scribed $5 to support the Association. On the

other hand, the American Association has a

much larger proportion of scientific men in at-

tendance
; and the British Association has cer-

tainly never had an accession of nearly 1,200

permanent members, chiefly scientific men, in

the course of a year, as has occurred with the

American Association during the past year.

At the meeting of the British Association

that opens next week, Professor A. W. Riicker,

the eminent physicist, recentlj^ elected to the

presidency of the University of London, will

preside and will deliver the inaugural address.

The public lectures will be by Professor W.
Ramsay, who has chosen as his subject ' The
Inert Constituents of the Atmosphere,' and by

Professor Francis Darwin on the ' Movements
of Plants.'

The addresses of the presidents of the sec-

tions, for the preliminary announcement of

which we are indebted to a forecast printed in

the London Times, are as follows : In Section

A (Mathematical and Physical Science), the

president. Major P. A. MacMahon, will first

give an account of the Mathematical Society of

Spitalfields, 1717-1845; and, after some remarks

upon the present state of mathematics and

physics in Great Britain and the teaching of

those subjects, will conclude by considering the

work of a specialist in science and especially

of a mathematical specialist, in relation to the

general advance of scientific knowledge. The
title of the address which will be delivered

by Professor Percy Frankland, F.R.S., presi-

dent of Section B (Chemistry), is 'The position

of British chemistry at the dawn of the twentieth

century.' He proposes drawing attention to

the factors which have been instrumental in

promoting the growing activity in original

investigation during the past 20 years. Com-

ing to the present time he will point out the

disadvantages uiider which students of chem-

istry labor at the universities, and will indi-

cate some of the more important reforms which

he considers desirable in the immediate future.

The president of Section C (Geology) is Mr.

John Home, of the Geological Survey Ofiice,

Edinburgh, who has chosen as the subject of

his address, ' Recent advances in Scottish geol-

ogy.' He proposes to review the progress of

Scottish geological work since the last meeting

of the Association in Glasgow. In Section D
(Zoology), Professor J. Cossar Ewart will prob-

ably take the opportunity afforded him in his

presidential address of summarizing the results

of the long series of experiments he has been

carrying out at Pennycuik in connection with

the subject of inheritance and telegony. Dr.

Hugh Robert Mill is the president of Section

E (Geography), and in his address will deal
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with research in geographic science. He will

argue that geography deals with the forms of

the crust of the earth and the influence which

these forms exert on everything free to move
on the surface. In his presidential address to

Section F (Economic Science and Statistics) Sir

Robert Giflfen proposes to discuss the increase

in population during the last 100 years in the

chief European countries, in the United States,

and in the English-speaking colonies. Among
the topics referred to will be the changes in the

relative position of European States to each

other and to the United States in consequence

af the differences in the increase of their pop-

ulation ; the increasing dependence of other

European countries besides the United Kingdom

on supplies of food imported over sea, and the

question whether changes in the rate of growth

of population in recent years are likely to

modify in a material degree the present rela-

tive development of the countries in question.

Section G (Engineering) will be presided over

by Colonel R. E. Crompton, who will first deal

with the probable future development of pas-

senger and goods transport as affecting rail-

ways, tramways and ordinary roads, and will

then touch on the standardizing of parts of

machines to facilitate manufacture, concluding

with a consideration of the National Physical

Laboratory.

In Section H (Anthropology) Professor D. J.

Cunningham, F.R.S., of Trinity College, Dub-

lin, will devote his address to a consideration of

the part which the brain has played in the evo-

lution of man, especially the structural

changes in the brain which have rendered the

associated movements required for articulate

speech possible, and to arguing that the ac-

quisition of speech has afforded the chief stim-

ulus to the general development of the brain.

In his presidential address to Section I (Physi-

ology), Professor McKendrick will briefly pass

in review the advance in our knowledge in this

branch of science during the past quarter of a

century ; and he then proposes to discuss some
of the problems of what may be called molec-

ular physiology, more especially the question

of how many organic molecules may be con-

tained in the smallest particle of living matter,

and whether in the ovum, for example, there

is a suflBcient number of molecules to account

for the facts of hereditary transmission. Pro-

fessor I. Bayley Balfour is president of Section

K (Botany). He will deal in his address with

the construction of flowering plants, with the

intention of showing that they owe their posi-

tion as the dominant vegetation of the present

epoch to their having solved best the problem

of adequate water-carriage. The new Section

L (Educational Science) is under the presidency

of Sir John Gorst. The subject of his address

has not been announced.

SCIENTIFIC NOTES AND NEWS.

The Peale Accademia de Lincei of Rome has

elected the following foreign members : Emile

Picard, professor of higher algebra at the Sor-

bonne ; Edward C. Pickering, director of the

Harvard College Observatory ; Samuel P. Lang-

ley, secretary of the Smithsonian Institution
;

J. H. Van't Hoff, professor of general chem-

istry in the University of Berlin ; Heinrich Karl

Rosenbusch, director of the Mineralogical and

Geological Institute of the University of Heidel-

burg ; Charles D. Walcott, director of the U. S.

Geological Survey ; Theodor Engelmann, of the

Imperial Board of Health at Berlin ; and Charles

Richet, professor of physiology at the Univer-

sity of Paris.

On the application of the Government of Vic-

toria, Australia, for a director of agriculture,

officers of the U. S. Department of Agriculture

have recommended Professor B. T. Galloway,

chief of the Bureau of Plant Industry, and Pro-

fessor Willett M. Hays, agriculturist of the

Minnesota Experiment Station,

Dr. Santos Fernandez, president of the

third Pan American Congress held recently at

Havana, has been presented by the members of

the medical profession in that city with a gold

medal in recognition of his efforts to advance

medical science in Cuba.

The Alverenga prize of the College of Physi-

cians and Surgeons of Philadelphia has been

awarded to Dr. George W. Crile, of Cleveland,

Ohio, for his essay entitled ' an experimental

and clinical research into certain problems re-

lating to surgical operations.

The Belgian government has awarded its an-
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nvial prize of 5,000 francs for the best work in

the province of medical research to Dr, A. van

Gehuchten, professor of systematic anatomy in

the University of Lowen, for his researches on

the human brain and spinal cord.

Dr. William Hunter has been appointed

assistant director of the Pathological Institute

of the London Hospital.

As we have already announced Dr, David

Starr Jordan, president of Stanford University,

Dr, Barton W. Evermann, ichthyologist of

the U. S. Fish Commission, and Dr. W. H,

Ashmead, of the U. S. National Museum, who
spent the summer in the Hawaiian Islands in-

vestigating on behalf of the U. S. Government

the fishes and other aquatic resources of the

Islands, returned to the United States early in

August, The other members of the party will

return in September, except Messrs. L. E,

Goldsborough and George Sindo, who will go

to Pago Pago in the Samoan Islands to make a

collection of the fishes found there. The in-

vestigations proved very successful. The fish-

ery methods, laws and statistics were carefully

studied and large and important collections of

the fishes were made. Upwards of 300 species

were obtained, among which are many species

new to science. Drs. Jordan and Evermann
will soon submit a preliminary report to the

Commissioner of Fish and Fisheries. The final

report will not be made until more deep-sea

work has been done about the islands.

Mr. John Hyde, statistician of the Depart-

ment of Agriculture, has returned from Europe
where he went to arrange with the agricultural

bureaus of the leading countries for an inter-

change of crop reports by cable. His negotia-

tions were successful and the plan will be in

working order next year. He also investigated

European methods of crop reporting, but found

that they were less advanced than our own,

Mr. Percy Wilson, attached to Professor

Todd's Eclipse Expedition to the East Indies,

returned to the New York Botanical Garden
on August 18, bringing a large collection of

vegetable products for permanent exhibition

from Singkep, Eiouw, Malacca, Siam, Batavia,

and the botanical gardens of Buitenzorg and

Singapore. Mr. Wilson has been absent with

the expedition since March 2.

Reuter's Agency states that a cablegram

has been received by the Liverpool School of

Tropical Medicine from Sierra Leone announc-

ing that Major Ronald Ross is returning to Eng-

land by the steamship Phillippeville, which was
due to leave Sierra Leone on August 18. He
is returning temporarily for the purpose of ar-

ranging for the despatch of an expedition,

similar to that now under his charge, to the

Gambia and the Gold Coast. In Major Ross's

absence the work of the expedition in Sierra

Leone is proceeding under the charge of the

other medical men. During his present visit

to the West Coast, Major Ross has been to the

Gambia, Sierra Leone, the Gold Coast and

Lagos.

M. A. TouRNOUER has undertaken an expe-

dition to Patagonia, under the auspices of the

French minister of public instruction, with the

purpose of continuing his researches on the

tertiary mammals of South America,

A MEETING in memory of the late Professor

Joseph Le Conte was held by the faculty and
students of the University of California on

August 21. The exercises were opened by
President Wheeler, and speeches were made on

behalf of the alumni by Dr. William E, Ritter,

professor of zoology, and on behalf of the stu-

dents by Ralph T. Fisher, former president of

the Associated Students of the University of

California, The College of Social Science was
represented by Professor Irving Stringham, and
Professor J, M. Stillman, of Stanford Univer-

sity, spoke as a former pupil of Professor

Le Conte's. The closing address was by the

Hon. Horace Davis, former president of the

University of California, whose concluding

words were :

The power of such a life is hard to estimate. For

thirty years his name has been a tower of strength to

the University, not simply for his scientific fame and

intellectual attainments, but even more for his moral

strength and beauty. His life has been woven into

thousands of young expanding lives in this western

commonwealth, and his cheerful hopes have lighted

up their homes. The power of such a life cannot be

estimated. You have felt it. I have felt it, and the

VForld is better that he has lived.
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Professor Edward E. Taylor then read an

original sonnet entitled ' Le Conte and the

Yosemite,' and the proceedings were brought

to a close with selections of instrumental and

choral music.

The bust of Dr. G. Armauer Hansen, the dis-

coverer of the bacillus of leprosy, was unveiled

by Professor Visdal in the garden of the Mu-
seum at Bergen on August 10. The chief ad-

dress was made by Professor Oskar Lassar, of

the University of Berlin. Congratulatory ad-

dresses were received from all parts of the

world, and the decoration of Commander of the

Order of Ola was conferred on Dr. Hansen by

the king of Norway. Dr. Hansen celebrated

his sixtieth birthday on July 29.

It is announced in Nature that it has been de-

cided to erect in Leoben, Austria, a statue of

Peter Bitter von Tunner, who died on June 8,

1897, to commemorate his great services to the

metallurgy of iron. A committee has been

formed, with Mr. Ignaz Prandstetter as presi-

dent, Professor J. G. von Ehrenwerth as vice-

president and Professor Carl Fritz as honorary

secretary, to collect subscriptions. At a recent

meeting of the council of the British Iron and

Steel Institute the matter was considered. As

a contribution to the memorial could not be

voted from the funds of the Institute, the mem-
bers of council present decided to contribute

two guineas each, and Mr. Bennett H. Brough,

the secretary, has forwarded to the committee in

Leoben contributions amounting to about $230.

The British Medical Journal states that for the

celebration of the eightieth birthday of Professor

Virchow on October 13, a committee has been

chosen for Switzerland, consisting of Professor

Kocher, of Berne, representing the Swiss medi-

cal commission, Professor von Carenville, of

Lausanne, who represents the Medical Society

of French Switzerland, Dr. Haffter, of Frauen-

field, representing the Central Medical Society,

and Dr. Reali, of Lugano, representing the

Medical Society of Italian Switzerland. Pro-

fessor SklifFasowski having been incapacitated

by illness, Professor Tarantzki, head of the

Medical Academy of St. Petersburg, has been

chosen president of the Russian committee in

his place.

Among the numerous greetings from all parts

of the world addressed to Professor Siiss, the

eminent Australian geologist, paleontologist,

and politician, on the occasion of his seventieth

birthday, says the London Times, is one from

the Geological Society in London. He was
elected a foreign correspondent of the Society

in 1863 and foreign member in 1876, while 20

years later it bestowed upon him its highest

geological distinction, the Wollaston medal.

The telegraphic congratulation of the Society

concludes as follows: "Universally regarded

here as the greatest living geologist, whose
epoch-making work will bear fruit in the field

of science for generations to come. Warmest
congratulations and best wishes from British

colleagues. '

' To his own countrymen Professor

Siiss has been not only a distinguished

pioneer in science. He has been an example of

enlightened patriotism and devotion to the pub-

lic welfare and an indefatigable reformer, whose

works will remain a monument to his memory.

De. Thomas Masters Markoe, the eminent

surgeon, died on August 27, aged eighty-two

years. Since 1860, Dr. Markoe had been con-

nected with the College of Physicians and Sur-

geons of Columbia University as adjunct pro-

fessor and professor of surgery and later as

professor of the principles of surgery.

Mr. Albert Nelson Cheney, fish culturist

of New York State, died at his home in Glen's

Falls, N. Y., on August 18, aged about fifty

years. He was the author of many contribu-

tions on pisiculture.

The death is announced of Dr. Leroy Meri-

court at the age of seventy-five years. Dr.

Mericourt is known as one of the reorganizers

of the French naval medical service and for his

writings upon tropical medicine and hygiene.

He was a chevalier of the Legion of Honor, a

member of the Academy of Medicine and one of

the founders of the Archives de medicine navale.

Mr. Andrew Carnegie has given £7,500 to

Eutherglen, Lanarkshire, Scotland, for a

public library and £10,000 to Motherwell,

Lanarkshire, for a town hall. Gifts for libraries,

under the usual conditions, of $25,000 and

$37,000 are reported from Beloit, Wis., and

Moline, 111., respectively..
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AccoKDiNG to the N. Y. Medical News a

systematic plan for the extermination of mos-

quitoes has been inaugurated by the residents

on the north shore of Long Island from Rosyln

to Huntingdon. The immediate work to be

undertaken will be in charge of Messrs, A. C.

Weeks and F. E. Lutz, of the University of

Chicago, who will work in conjunction with Dr.

Chas. B. Davenport, director of the Biological

Laboratory of Cold Spring Harbor.

It has been decided that the commission to

be sent out by the Liverpool, Manchester and

London Chambers of Commerce to investigate

the conditions of health and sanitation in West
Africa shall consist of one member from each

of the three chambers of commerce and of a

sanitary engineer. In addition. Major Ronald

Ross has been requested to attach himself to

the commission as expert in tropical medicine.

We learn from the Lancet that legal authority

has been given for the creation of a fund for

scientific research in France. It is divided

into two sections, and its object is the promo-

tion of purely scientific work relative (1) to the

discovery of new methods of treatment of the

diseases which attack man, domestic animals,

and cultivated plants
;
and (2) to the discovery,

apart from the medical sciences, of the laws

which govern natural phenomena (mechanics,

astronomy, natural history, physics and chem-

istry). The income of the fund will be derived

from the following sources : (1) Grants made by
the government, by the departments, by the

communes, by the colonies, and by other sec-

tions of the population. (2) Gifts and bequests.

(3) Individual or collective subscriptions. (4)

Grants deducted from the proceeds of the pari-

mutuel assigned to philanthropic or charitable

purposes locally
; the annual amounts of these

grants, which will not be less than 125,000

francs, will be fixed each year on the applica-

tion of the council of management by the

special commission held at the Ministry of

Agriculture. (5) Interest of money invested in

government securities or deposited with the

treasury. The fund is subject to the authority

of Ministry of Public Instruction, and is man-
aged by a council assisted by a technical com-
mission concerned with the gi-ants.

Nature states that a committee has been ap-

pointed by the president of the Board of Trade

to inquire and report as to the best means by

which the state or local authorities can assist

scientific research as applied to problems affect-

ing the fisheries of Great Britain and Ireland.

The members of the committee are as follows :

The Right Hon. Sir Herbert Maxwell, Bart
;

Mr. Walter E. Archer, Mr. Donald Crawford,,

Rev. William Spotswood Green, Professor Wil--

liam Abbott Herdman, the Hon. Thomas H„
W. Pelham, Mr. Stephen E. Spring-Rice, C.B.^,

and Professor J. Arthur Thomson.

The daily papers report the death from yel-

low fever of two men and one woman who per-

mitted themselves to be bitten by infected mos-

quitoes in ord^r to become immune. It should

be understood that the trials were not made in

order to test the communication of yellow fever

by mosquitoes, but they are certainly very con-

vincing evidence. It is further reported that

the yellow fever commission regards the experi-

ments with the Caldas serum as having demon-
strated its uselessness and will not supervise any
further experiments conducted by Dr. Caldas.

The Lancet states that the proposal to estab-

lish a central pathological laboratory in con-

nection with the lunatic asylums of Ireland has

taken practical shape by the insertion of a

permissive clause in the lunacy bill which has

just passed. According to it the committees of

any two or more district asylums may, with the

consent of the county council, agree to unite

' in providing and maintaining a laboratory for

pathological research in connection with in-

sanity and nervous diseases,' and the commit-

tees of those institutions may defray the

expenses incurred.

A GOVERNMENT laboratory for experimenting

with explosives is to be built at Sandy Hook at

a cost of 110,000.

Reuter's Agency announces that the expe-

dition under Captain Stoekken arrived at

Christiania on August 17, after having explored

the south coast of Franz Josef Land. The ex-

pedition found no trace of the three lost mem-
bers of the Duke of the Abruzzi's expedition.

The memorial presented by the Duke was
erected on Cape Flora.
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According to the daily papers the steamer

Friihjof arrived at Hammerfest on August 29

and reported that the Baldwiu-Ziegler arctic

expedition had been landed at Camp Ziegler,

in latitude 90.24° north and longitude 55.52°

east, on Alger Island. All the members of the

expedition were in good health. Mr. Baldwin

intended to start northward on August 24, by

the interchannel route, across Markham Sound.

We record the movements of this arctic expe-

dition with some hesitation, as it has but little

claim to be called scientific. Mr. Baldwin con-

tributes to the last number of McClure^s Maga-

zine what is said to be the only authorized

account of the aims of the expedition. He
enlarges on his intention to reach the pole and

describes in detail the number of tons of pro-

visions of different kinds provided by the liber-

ality of Mr. Ziegler, but does not mention the

names of the members of the scientific staff.

Still valuable scientific knowledge may be

secured, and even voyages of adventure have

some relation to the advancement of science.

The Italian government has established

laboratories of micrography and bacteriology

and chemistry as dependencies of the Sani-

tary Bureau. According to the British Medical

Journal a department of the bacteriological

laboratory is to be devoted to the preparation

and control of serums and similar products.

The professional staff of the bacteriological

laboratory consists of a director, with a salary

of $1,200 ; a coadjutor, with $800 ; and two as-

sistants, with $500 each. For the serum de-

partment there are medical and veterinary co-

adjutors, each with a salary of $800 and three

assistants at $500 each. The staff of the chemi-

cal laboratory is paid on the same scale.

The National Good Roads Association of the

United States has called an International Con-

gress of Good Roads, to be held in Buffalo,

September 16-21. All sessions of the congress

will be held during the Pan-American Exposi-

tion. It is designed to devote a portion of the

time included in the dates above named to

demonstrate the scientific methods of modern
road construction by building sections of the

various classes of roads, including earth, oil,

gravel, stone, tar-macadam, vitrified brick, etc.

A railroad train equipped with modern road-

making machinery will be on exhibition, and
practical road experts and engineers will have

charge of the work. The scope of the delibera-

tions of the congress will include general dis-

cussion and exemplification of the science of

road construction and maintenance, together

with experimental tests and experience of the

several countries of the world and the states of

the Union. Addresses will be made by prominent

statesmen and ofiicials, competent engineers,

and scientific road experts from various nations.

According to the Medical News several mem-
bers of the Chicago Sanitary District Board are

said to have suppressed the reports showing the

self-purification of running streams. After hav-

ing appropriated $2,500 for the preparation of

the report and after having authorized its pub-

lication, they are said to have taken steps to

keep it from being made public. The circum-

stance was brought to the surface when Presi-

dent Alexander J. Jones was asked to permit

access to the report by several expert chemists

who spent months making an examination of

the waters of the drainage canal and the Illinois

river. The experts are Professor E. O. Jordan,

of the University of Chicago, Professors Pal-

mer and Burrill, of the University of Illinois^

and Professor Adolph Gehrmann, of the citj

laboratory. Political jealousy, lest the publl

cation should reflect too much credit upoq

city officials, is alleged to have been the

chief motive which actuated the suppression!

The suggestion as to this motive comes from oflS

cials of the City Health Department. President

Jones declares that the report was suppressed

so that the material in it could be used by the

sanitary district in its defense against the at-

tempts of the city of St. Louis to have the

drainage canal closed by the courts. Should

the report become public, says President Jones,

its value as a defense would be injured. The

suppressed report is said to show that the

waters of the drainage canal are not polluting

the waters of the Illinois River and that the

alarm of St. Louis is unfounded. Before the

waters of the river reach Peoria they are said

to be absolutely pure. At that point they are

contaminated by the Peoria distilleries. The

river again becomes perfectly pure many miles
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north of the junction with the Mississippi

River. Trustees of the sanitary district are

pleased with the action of the War Department

in issuing orders to allow a swift flow of water

through the canal during eight hours of the

day. The hours specified are between 4 p. m.

and midnight, and the flow allowed is 300,000

cubic feet a minute, instead of 200,000 cubic feet,

as is allowed during the remainder of the day.

The Eeport on the Observatory Department

of the National Physical Laboratory for the

year 1900 has been published in the Proceedings

of the Royal Society. According to an ab-

stract in Nature the magnetographs have been

in constant operation throughout the year, but

the curves have been quite free from any large

fluctuations. The mean westerly declination

for the entire year was 16° 52^.7. The auto-

matic and tabulated records of the various

meteorological instruments have been trans-

mitted, as usual, to the Meteorological Ofiice,

to be dealt with in its publications, and special

cloud observations have been made each month
in connection with the international scheme of

balloon ascents. Seismological observations

have been regularly made ; two noticeable dis-

turbances occurred during the year, on January

20 and October 29. A detailed list of the

movements of the seismograph will be published

in the Report of the British Association for the

present year. As regards experimental work,

the observation of distant objects during mist

and fog and researches upon atmospheric elec-

tricity, referred to in previous reports, have
been regularly continued. The list of the vari-

ous instruments tested is a very long one. Some
of the cases in which a considerable increase

has occurred are : Aneroids and marine ba-

rometers (number tested in year 1900), 336 (in-

crease 69) ; compasses, 963 (increase 559)
;

rain gauges, 1,345 (increase 784) ; clinical ther-

mometers, 20,476 (increase 4,456) ; total num-
ber of instruments tested, 27,569 (increase

5,518). The principal addition to the staff

during the year has been the appointment of Dr.

J. A. Harker as an assistant in the labora.tory.

In an interview with a representative of the

London Times, Professor Otto Nordenskjold,

who is at present,staying at Malmo in order to

make arrangements for his antarctic expedition,

made the following statement: '"As soon as

the Antarctic returns from the expedition which
she has made to Spitzbergen for meridian

measurements—and it is calculated that she

must be on her homeward journey by Septem-
ber 15—we start from Goteborg. The time of

our departure cannot, of course, be definitely

fixed, for unforeseen hindrances may arise
; but

we shall certainly be able to weigh anchor by
about October 1 . From Goteborg we shall pro-

ceed to England, and thence to Buenos Ayres
and Tierra del Fuego, whence we shall make
our way to the antarctic regions. "We shall

endeavor to push as far south as possible with

the Antarctic
;
and, when winter comes on, we

shall send a party on shore to winter. That
party will probably consist of six persons, of

whom I shall be one. We shall build a small

hut for ourselves, and engage in meteorologi-

cal, magnetic, hydrographic and other scientific

observations. As soon as we have landed, the

Antarctic will return to Tierra del Fuego ; and a
scientist, who will sail with her, will conduct the

researches in that hitherto little explored coun-

try. In this way we shall be able to work in

two detachments, and make as much use of our

time as possible. As is well known, an English

and a German South Polar expedition are also

being sent out at the same time. In order to

avoid clashing with one another, these three

expeditions have come to an agreement whereby

we explore the region south of the Atlantic

Ocean, the Germans that south of the Indian

Ocean, and the British that south of the Pacific

Ocean. Naturally we cannot advance so far

towards the South as towards the North Pole,

but the scientific results must be great, and we
are well equipped for scientific research. I

shall have some able scientists with me. Pro-

fessor Ohlin, of Lund, the well-known explorer,

and M. K. A. Andersson will accompany me as

zoologists. Dr. Bodman will come as hydrog-

rapher and magnetician, M. Skottoberg as bot-

anist, and Dr. E. Ekolof as medical officer.

The Norwegian, Captain Larsin, who has al-

ready made several voyages to South Polar

regions, will be in charge of the Antarctic.''^

ACORRESPONDENT of the Londou Times reports

that a discovery of flint implements has lately



384 SCIENCE. [N. S. Vol. XIV. No. 349.

been made on the estate of the Marquis of Ailes-

bury at Knowle Farm, on the borders of Saver-

nake Forest. A gravel pit was opened a short

time ago close to the farm buildings, and the

implements have been found at various depths,

some embedded in coarse gravel and silt and

others in dark red clay, at a depth in some in-

stances of 8 feet to 10 feet from the surface.

The ground is at least 450 feet above sea-level,

and it would seem that at the particular place

where the gravel occurs two or three streams

must have met which had had their courses

through the forest and were making their way

to the valley of the Kennet, some three or- four

miles to the southeast. There is now no stream

of water in any part of the forest, and besides

this there is nothing to indicate in the present

configuration of the ground the source from

whence the water by means of which the val-

leys were eroded could have come. It is only

by imagining an entirely different face to the

country (such as might have been if the valleys

had been eroded before the formation of the

Pewsey Vale, some three or four miles to the

southwest) that an origin for the streams in

these forest valleys can be conceived. Be-

tween 200 and 300 implements have already

been found, many of them of beautiful work-

manship, while others are very rude and
apparently unfinished. Whether these latter

belong to the earlier ' Eolithic ' period and
have been washed out of earlier beds of gravel

and deposited with implements of a later

date (as appears to have taken place on the

plateaus in Kent) is a point to be decided
hereafter; but it is very difficult to imagine
those rude implements to have been man-
ufactured by the same race of people as

have made and finished with so much care

those apparently lying by their side. Most of
the implements are of very superior flint, ex-
tremely hard in texture ; one or two may be
of chert, and one appears to be of ' Sarsen

'

stone, and they bear a marked similitude to
those found at St. Acheul in the valley of the
Somme. Many have been rolled and have lost

all their sharp edges, while others appear to
have been made on the spot and to have had but
little use before they were embedded in the stiff

clay where they are now found. Some are

very finely polished, as if from the constant

rubbing of blown sand, and have an appear-

ance as if coated with glass. They are of all

sizes and shapes, some from 5 in. to 6 in. long,

generally of a rough, unfinished type ; others

Sin. to 4 in. long, of the common spear-shaped

form ; others of the well-known ovoid form

;

and others pointed as if to be used as drills.

One or two paleolithic implements have been

previously found in the locality ; but the oc-

currence of them in such large numbers as

these at Knowle is quite new to the district.

UNIVERSITY AND EDUCATIONAL NEWS.

The University of Edinburgh receives £5,000

by the will of the late Miss Eleanor Omerod,

the entomologist.

The Educational Beview, which each year

carefully compiles a black list of the institu-

tions that offer the degree of Ph.D. honora

causa, finds this year only two such institutions

—Bethany College and Dickinson College.

Dr. J. W. Bashfoed, president of the Ohio

Wesleyan University, who, as we reported last

week, has been offered the presidency of the

Northwestern University, has decided to re-

main with the former institution at the urgent

request of the trustees.

De. a. W. Haeeis, president of the Uni-

versity of Maine, has resigned in order to ac-

cept the position of director of the Jacob Tome

Institute at Fort Deposit, Md.

De. a. p. Ohlmachee, director of the

pathol&gical laboratory of the Ohio Hospital

for Epileptics at Gallipolis, Ohio, has been ap-

pointed professor of pathology in the Medical

School of Northwestern University.

Albeet Heney Yodee, A.B. (Indiana), has

been appointed professor of pedagogy at Wash-

ington University.

Mr. E. K. McClung has been awarded au

exhibition scholarship of 1851 by McGill Uni-

versity. He will go to Cambridge University

to study under Professor J. J. Thomson.

At Hartley College, Southampton, Dr. J. T.

Jenkins has been appointed lecturer in biology

and geology, and Mr. J. D. Coates assistant

lecturer in physics and electrical engineering.
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THE CARNEGIE TECHNICAL SCHOOL*
It was the intention of your vice-presi-

dent to prepare an address on the Evolution

of the Mechanics of the Telescope for pre-
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the American Association for the Advancement of

Science, Denver meeting, August, 1901.

sentation before Section D of this Associa-

tion, but a new and important theme has

been brought before me by reason of intimate

association therewith, and to which a num-
ber of the members of this Section have

contributed most valuable data. I there-

fore beg to present to you a few notes upon

this subject, namely, the technical school

for which Mr. Andrew Carnegie has most

generously proposed to furnish the means

to build, equip and endow in the city of

Pittsburg. When Mr. Carnegie gave to the

city its library, its art gallery, its temple of

music and its museum, neither the donor

nor the citizens had the remotest dream of

what they would develop into, nor how far

their influence would reach and be felt. I

need not tell you what potent factors these

institutions have been as educators in the

realms of art, science and literature. Suf-

fice it to say, that every department of the

great institute has proved itself worthy of

its name and is doing marvelous work for

the betterment of the people. So marked

has been this development during the six

years of the existence of the Pittsburg In-

stitute that Mr. Carnegie has given over

three million dollars to enlarge its bounda-

ries and increase its influence.

But Mr. Carnegie had promised even

greater things for the city of his adoption.

He knew as well as any man the need, the

great value of a school of technology in



386 SCIENCE. [N. S. Vol. XIV. No. 350.

Pennsylvania's great hive of industry ;
and

with but little preliminary discussion of the

subject, with full confidence in the com-

mission that had been entrusted with the

building, care and development of the Pitts-

burg Institute, he proposed to furnish the

means to build, equip and endow a school

of technology on the broadest possible

basis, whose doors should be open not only

to students from western Pennsylvania, but

eventually to students from any part of the

world.

President Frew of the Carnegie Commis-

sion appointed two committees : (A) A
committee to confer with the city officials

in reference to a site for the building, etc.

(B) A committee on ' Plan and Scope ' of

the proposed technical school. On this lat-

ter committee President Frew appointed

the following gentlemen :

President Wm. McConway, of the Mc-

Conway, Torley Manufacturing Co. ; Chas.

M. Schwab, president Carnegie Steel Co.
;

"Wm. A. Magee, ' Times Publishing Co.'

;

Hon. Wm. A. Diehl, Mayor of Pittsburg,

and John A. Brashear.

After a series of important meetings in

which the best plan of procedure was care-

fully discussed, Mr. Schwab found it neces-

sary to resign as a member of the committee,

as he had been called to the position of pres-

ident of the United States Steel Co. The
resignation of Mr. Schwab was greatly re-

gretted, as he has had large personal ex-

perience in technical and manual training

schools, having built and endowed a splendid

school in Homestead, Pennsylvania, in the

very center of the great steel industries.

Mr. W. Lucien Scaife was appointed to fill

the place made vacant by the resignation of

Mr. Schwab. He is a graduate of the Shef-

field Scientific School and has studied in the
technical schools of France and Germany,
and his technical and practical knowledge
has proved of great value in the delibera-

tions of the committee.

After a careful discussion of the plan of

procedure it was decided to call to our assist-

ance a number of the best men on technical

lines in the country, rather than one man,

no matter how thoroughly he might be

posted in technical school matters, for the

one man might have a bias, either of edu-

cation or environment, which, while it pos-

sibl}'' would be in the direction of the very

best plan and scope for the new school, might

be detrimental to its highest development

;

and in this important matter it was con-

cluded that in the ' multitude of counsel-

lors ' there ought to be wisdom. The com-

mittee therefore called to its assistance.

Dr. Eobert H. Thurston, Professor J. B.

Johnson, Dr. Thomas Gray (all members
of Section D of the Association) and Dr.

Victor Alderson, acting president of the

Armour Institute of Chicago. These gen-

tlemen were to come to Pittsburg last

spring to study the conditions and environ-

ment which would necessarily be impor-

tant factors in formulating the plan and

scope of the new school and, after several

pleasant meetings with our own commit-

tee, arranged to return to Pittsburg on the

24th of June to make at least a prelimi-

nary, if not comprehensive and final report.

In the meantime the original committee

found much work to do, for communications

were coming from eminent technologists,

technological societies, domestic art associa-

tions, educators in manual training schools

and mechanical engineers, all of which con-

tained much good grain, with here and there

a hobbyist whose theories were mixed with

a good deal of chaJff; but on the whole we

found a widespread interest in the develop-

ment of what, let us hope, will eventually

become one of the best institutions for tech-

nical instruction in this good land of ours.

It is for the purpose of leading the members

of this Section of the American Association

to take an interest in the new school, that

this paper is written. It contains no new
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tliought, no new theories, but calls for your

help in a project which we believe will

be for the betterment of a large class of stu-

dents, whose means are necessarily limited,

but who will be, let us profoundly hope,

mighty factors in the future development

of American technological and allied in-

dustries.

If we are to keep fast hold of the prestige

we have gained in the industrial world by

hard work and persistent effort, we must

open the storehouse of knowledge to our

future mechanicians, engineers, etc., give

them an opportunity to partake of the

treasures stored therein, and we shall have

no fear of the position we are to occupy in

the coming years.

Our advisory committee, having studied

the problem from many points of view, met

with us in Pittsburg on the twenty-fourth

of Junelast, eachmember having formulated

his plans without consultation with other

members of the committee, yet it is a matter

of interest to know that the expressed views

of the advisory board as individual members
were so nearly in accord on the general

principles formulated for the great school

of technology. Of course with such a field

to work upon, there were a number of most

valuable suggestions made by the individual

members of the board, all of which will be

of use to our committee in making up its

report to the commission.

With your permission, and I am sure

with that of the several members of the

advisory board, I will give as briefly as pos-

sible an outline of the scheme for the new
technical school.

First, as to site. The Carnegie Insti-

tute is situated in Schenley Park ; and it

was thought desirable by Mr. Carnegie and
members of the commission to secure, if

possible, enough ground near the Institute

for the technical school. A tract of eleven

acres was the only available land in the

Park, but this was at once pronounced far

too limited in extent for the new school
;

indeed the first plan of buildings, campus

,

etc., submitted by Mr. Emil Swensson, of

the Carnegie Steel Co., covered 40 acres

and this for not more than one thousand

students. The advisory board suggested

that not less than 50 acres be secured, and

as a tract of 65 acres is available not far

distant from the Carnegie Institute, the

board strongly recommended its purchase,

or a similar piece of land as near by as it is

possible to obtain it. A potent reason for

placing the technical school near the Car-

negie Institute is the fact that its library is

rich in technical and other valuable works,

which need not be duplicated in the techni-

cal school library ; indeed the association of

the school with the great and increasingly

valuable library, museum, art gallery and

Academy of Science and Art is certainly to

be desired. In this connection it may be

well to state that it was the intention of the

donor that the city should furnish the land

upon which the school of technology should

be built, but it is the unanimous opinion of

the advisory board that, as Mr. Carnegie

not only proposes to build and equip but

fully to endow it, it would be far better to

purchase the land and thus, while bring-

ing to the city of Pittsburg all the honor

such a school of technology would bring,

keep it forever free from baneful political

influences. Dr. Gray says in summing up

his report: ''Such an institution properly

managed, could in my opinion do much

more to advance the science which under-

lies our industries than any national or

State institution is ever likely to do, ham-

pered as all of them are by political associa-

tion. I may in conclusion express the

opinion that for the best work, independ-

ence of city or other politics should if pos-

sible be insured by avoiding all kinds of

public financial support."

As to the buildings for the technical

school but little has been suggested ;
indeed.
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this part of the problem, important as it is,

may well be left open until the ' scope '
of

the great work to be done is well in hand.

Dr. Thurston in his report has given an

interesting resume of the space occupied by

the student in the various German technical

schools, remarking that the German motto

' Viel Platz, Viel Licht, Viel Luft,' would

be an excellent guide in determining this

question. He says: "Ample space, good

light and plenty of fresh air are essential,

although the architect who should be the

most earnest and intelligent of them all is

often woefully deficient in appreciation of

their importance when brain work is going

on." Dr. Thurston farther states that tak-

ing figures fi'om the best German technical

schools, which are based on the largest ex-

perience, the school of architecture at Ber-

lin has 150 feet floor space per student, the

engineering school 35 feet, but this latter

school is so much over-crowded that ar-

rangements are being made to give the

student in this department at least 75 feet

of floor space. In marine engineering 111

feet are provided and in metallurgy and the

chemical departments each student has 426

square feet of space. Professor Thurston

advises not less than 30 square feet per stu-

dent in class rooms, in drawing rooms

about 100 and in laboratories from 150 to

500 feet, according to character of the work
to be done and magnitude of the space

required for machinery and apparatus.

The Brupswick school has 410 feet floor

space per student in all departments. At
Karlsruhe 450 square feet is provided in the

department of electrotechnics. The cost

of the Berlin building is placed at $1,000
per student, of the Brunswick buildings

$2,000 per student. From this data it can
be seen that an institution which may be
called upon to provide for a thousand
students at once, and perhaps three or four

times that number in the near future, must
be planned upon a most liberal scale to

meet the demands which will be made
upon it, and here we shall be confronted

with the cost of such buildings. "With the

knowledge that Mr. Carnegie would not

be satisfied with buildings devoid of archi-

tectural beauty, I feel morally certain that

he would not be willing to invest his

millions in buildings not properly con-

structed for the specific purpose for which

they are intended, and with all regard to

the society of architects, it is to be hoped

that utility will be the first question solved

in this important undertaking.

In a recent communication from Dr.

Barker, of the University of Pennsylvania,

upon this subject he says: "I hope the

mistake will not be made of spending too

much money upon buildings. The order of

expenditure should be as follows : (a) In-

struction
; (6) endowment ;

(e) equipment;

{d) building ; by this I mean that the

securing of the very best ability in the men
in all the departments is an absolute de-

sideratum, not only as teachers but in-

vestigators, for technical science is advanc-

ing so rapidly that abstract research in pure

science cannot keep up with it and so ap-

plied science has to enter upon research

work to supply the data it needs.

" Next comes endowment. In far too

many cases, all the money given has been

expended upon building and equipment,

leaving nothing for maintenance." Dr.

Barker then refers to a number of our

noted American universities which have

splendid buildings and some of them fine

equipment, but with little or no funds to

carry on research work. The members of

this Association know this fact too well,

many of them from unpleasant personal ex-

perience. Shall we steer clear of these

shoals in the new technical schools ?

Brainy men do not need a palace in which

to make discoveries. Place a Newton, a

Napier, a Faraday or an Edison, a Watt or

an Ericson in a hovel and the discoveries
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will come whether we will or not. Fortu-

nately we are assured that the man who
has given this great technical school for the

glorious purpose it is sure to subserve will

see to it that the endowment does not suffer,

even if the buildings are constructed on a

generous scale, but I know it to be his desire

that the best technological knowledge shall

be united with architectural design, so that

the buildings may combine utility with

beauty and reflect honor on all associated

with the work.

And now as to the scope of the new school.

That American schools of technology have

done magnificent work for two or three dec-

ades goes without saying. Shall the new
schools follow in the footsteps of the best of

them, shall it unite the best features of one

school with the best of another, or shall it

venture upon entirely new fields to push

outward the borders of human knowledge?

The American, German, English, French

and Swiss schools have been studied by the

members of the advisory board (as well as

by some members of our committee), and

we have been greatly helped in formulating

our plans of what the new school should be,

by the generous data given in their report.

A summary of Professor Johnson's pro-

posed scheme for the Carnegie School of

Technology is as follows :

A. Colleges. Courses of four years with a high

school preparation.

1. College of Science.

2. College of Engineering.

3. College of Commerce.

All the above of university grade, with degrees

conferred at graduation.

B. Schools. Courses three years with a grammar
school preparation.

1. Manual Training School.

2. Domestic Science School.

3. School of Industrial Design.

4. School of Commerce.

All the above of high school grade. Diplomas

given at graduation.

C. Artisan Day School. Courses of three years

with a preparation in reading, writing and arithme-

tic.

To [include courses of instruction in subjects of

essential importance in the practice of the various

trades.

D. Night School for day workers. Preparation

same as C.

Eegular courses, and also special instruc-

tions of practical value to day workers of
all sorts and all employments.

Professor Johnson, Dr. Alderson and Dr.
Gray studied a number of the industries of

our city, and in all their reports they em-
phasized the value of the secondary schools.

The question of monotechnic or trade

schools, i. e., where a young man or woman
can learn at least the rudiments of the trade

by which they propose to make their living^

was also discussed by Professor Johnson
and Dr. Alderson with the writer, and it is

the opinion of both committee and advisory

board that in due time this part of the

problem should be given earnest considera-

tion. A summary of Dr. Alderson 's recom-

mendations as to the various departments

that could advantageously be established in

the school are :

First—Department of Engineering, com-
prising

( «,) Mechanical Engineering.

( 6 ) Electrical Engineering.

(c) Civil Engineering.

{d') Chemical Engineering.

(e) Electro-chemical Engineering.

(/) Foundry Practice.

(g) Metallurgy (iron and steel).

Second—Department of Secondary Edu-

cation.

1. Work preparatory to the College of Engineering.

2. Secondary Technical Education.

Courses in

(a) Machine Tool Work.

(6) Stationary Engineering.

(c ) Elementary Electrical Engineering.

(d) Elementary Mechanical Engineering.

(e) Foundry Practice.

(/) Surveying.

((/) Drafting.

(h) Machine Design.

(0 Glass Making.

(j) Blacksmithing.

{k) Pattern Making.
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(0 Brass Making.

3. Department of Library Economy.

4. Department of Domestic Arts and Sciences,

(a) Normal Course.

(6) Courses in cooking, sewing, dressmaking, mil-

linery and household economy.

5. Department of Art.

6. Department of Evening Instruction.

Dr. Alderson closes his summary witli

these words of sterling advice :
" The Car-

negie School of Technology should be a pro-

test against sxirface education ; it should edu-

cate the hand and eye as well as the mind
;

it should emphasize the doing element in edu-

cation ; it should be essentially a school of

applied sciences ; and finally it should enter

the broad field of technical education, sup-

plying useful knowledge to boys and girls,

young men and young women. The Car-

negie School of Technology, located in a

center of industrial activity, on grounds

naturally beautiful and attractive, carefully

planned and thoughtfully administered, can

be made to bear the same relation to the

great work of technical education that

Columbia College does to university educa-

tion, and thus become a technical school

second to none.

Dr. Gray recommends that the institute

should ofler a course of instruction cover-

ing the whole nine years of study ; that it

be divided into two distinct schools, a sec-

ondary and upper secondary, and a higher

college or professional school. He advises

that the secondary school commence above
the grade schools with a minimum age

limit of 14 years, and that the course

of instruction should include all the sub-

jects commonly given in the best high
schools, with the possible exception of Latin
and Greek, and in addition the subjects

more commonly given in business schools

or colleges ; along with this course of class

room instruction, provision should be made
for practical instruction, either manual or
otherwise, bearing upon the particular
branch of industry which the scholar in-

tends to enter. The duration of this course

should be about four years, as at present in

city schools, but should be freed from a

number of subjects that are of little use to

the ordinary artisan class. Dr. Gray rec-

ommends a good sound course in English

for students of the secondary school, but

does not recommend a study of foreign

languages.

One of the most important, if not the

most important, recommendations made by

Dr. Gray is that in regard to the upper

school. I quote his language :

"This school can be made to fill the

place which the present technical colleges

have failed to do, namely, provide a college

education for men of the rank of shop fore-

men, superintendents, etc. In this course,

which should be of two years' duration, in-

struction can be given in such subjects as

the design of structures and machinery, the

properties of materials and machines, the

design and management of power stations,

telegraphy, and train signal systems, the

surveying and construction of railway beds,

civil engineer's and architect's office work,

finer kinds of machine work and a host of

other subjects, the understanding being that

these subjects be treated in such a manner

that practical information shall be the object

rather than fundamental mathematical

principles."

Other matters of importance are sug-

gested in this part of Dr. Gray's report,

one of which is that as there would probably

be those in this course who would find it

impossible to take the higher or technical

college education, this upper secondary

school would serve as a most excellent

preparation for the same.

Dr. Gray recommends that the technical

college or professional school be open only to

a selected small number of students who
have shown special fitness for the work, and

that the entrance requirements should be

considerably higher than is usual in existing
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technical colleges. For this department ex-

tensive laboratory practice is recommended
and thorough drill in the methods of testing

properties of matter and in investigational

work. Dr. Gray—as indeed every member
of the advisory board—thoroughly agrees

Trith Dr. Barker that apparatus should not

be merely toys, that they must subserve

some real purpose in the activities of life.

As Dr. Barker puts it :
" Where shall we

draw the line between a testing machine

and a cohesion apparatus—between a calor-

imeter of a pint capacity (an apparatus)

and one of 100 gallons (a machine)," etc.

Dr. Gray suggests that this course might

be of three years' duration and that fees

be charged. Deserving students unable to

bear the expense could possibly be pro-

vided with scholarships. Original research

should be a prominent feature in this higher

college.

Dr. Thurston's report to the committee

is an exhaustive one, covering every phase

of technical education, and as the commis-

sion will have it printed in full with the re-

ports of other members of the board, I

shall only give a few of the salient points

in his paper.

Dr. Thurston assumes that the purpose

of the institute will be primarily the useful

education and technical training of the

young people of Pittsburg, and especially of

those belonging to the great body of wage
earners, and that both sexes are, if practi-

cable, to be equally well cared for. He
divides these into two classes: (a) Those

who can come to the instructor and give their

time as required to study, to lectures and

to recitations, and (&) those who are com-

pelled to work during the working hours of

the establishments in which they are em-

ployed and can only be given instruction

outside during the evening hours, usually

in evening classes.

Dr. Thurston asks :
" Is it practicable to

carry into effect that ambition of every tech-

nical education, so admirably pictured by
Scott Russell, ' the Technical University on
the lines of which Ezra Cornell would have
approved, where any man could secure in-

struction in any study in such departments

as are capable of being utilized practicably

in the sequel of life. It is obvious that

could such an institution be founded, and
thus the noble example be furnished in full

perfection, and a standard thus provided

by which to measure, the establishment of

this complete and perfect model would, very

probably, advance the cause of useful edu-

cation of the people, for the life and work
of the people for many years. It is pos-

sible that the opportunity is here and now
presented, and that, lost, it may not recur

again.'

"

The opportunity is one not simply to pro-

vide education of the most imperatively

needed sort for the youth of Pittsburg, but

it is an opportunity to establish a model of

the most perfect and most widely useful

institution of learning that has been con-

ceived, and that shall, by force of example

establish a standard and promote the most

complete and perfect system of technical

and liberal education anywhere.

The general scheme laid out for the great

technical school by Dr. Thurston is as fol-

lows :

(a) The college of mechanical engineering and the

mechanic arts, with eight different departments of

mechanical engineering.

(6) The college of civil engineering—with six de-

partments.

( e ) The college of architecture with three depart-

ments.

{(l) The college of mines and metallurgy with two

departments.

(e) The college of agriculture with six departments.

(/) The college of applied chemistry with four

departments.

(g) The college of physics with two departments.

(A) The college of fine arts with three depart-

ments.

(j) The college of the business man with four de-

partments.
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{j) The college of navigation and marine trans-

portation with two departments.

{h) The college of mathematics with two depart-

ments.

( I) The college of politics and economics with four

departments.

(m) The college of languages and literature with

four departments.

(n) The college of philosophical science and ethics.

(o) The college of biology.

{p) The preparatory college (standard curriculum).

" This scheme appears an ambitious one,

but it so appears simply because we are in

the very inception of educational work, and

few persons have the slightest idea of the

need or the opportunity for promoting the

highest interests of the nation through a

thoroughly systematized education."

Dr. Thurston refers with just pride to

the Massachusetts Institute of Technology,

the Armour Institute, the Pratt and Drexel

institutes, as well as to others of a similar

character, giving the curriculum of that

sterling school of technology, the Massa-

chusetts Institute, as well as much valuable

data regarding the faculty, equipments and

graduate students, all of which is compared

with the Eoyal Technical College at Berlin.

Dr. Thurston, with every other member
of the commission, lays particular stress

upon the value of the secondary school

which he chooses to call the technical high

school and which it is evident will meet the

needs of the largest number of people. He
chooses for a typical illustration of this

division of the scheme the splendid work of

the Pratt Institute of Brooklyn. Dr. Thurs-

ton also emphasizes the great value of such

a secondary school to the young men and
women of Pittsburg particularly, and be-

lieves it is only carrying out Mr. Carnegie's

wishes to develop this department to its

fullest extent.

As to the higher departments of the new
school he expresses himself most charm-
ingly in the language of John Eussell on
the occasion of the latter's visit to a German

technical university : "A technical uni-

versity abroad was to me a surprise, a pro-

found lesson, a delight. It was a dream of

my youth suddenly embodied in living sub-

stance, and, unlike other realized dreams,

the reality excelled the fiction. It was one

of my early dreams that highly educated

men should engage in teaching skilled work-

men the profound philosophical principles

which underlie all material work, and I

hoped so to make their work their pleasure,

excellence their ultimate aim and truth of

execution and perfection of finish their

highest ambition."

Dr. Thurston proceeds to discuss the

higher branch of technical education with

special reference to the needs of Pittsburg,

then gives us some valuable information as

to the status of the faculty of the great

school, quoting precedents in home and

foreign institutions. Endowments are also

discussed with a freedom that has opened

our eyes to the vital importance of this

part of the scheme, and to which I have al-

ready referred in this paper. Summarizing,

Dr. Thurston says :

" The first step considered advisable in

preparing to supply Pittsburg and its en-

virons with an institution of high efficiency

for technical instruction should be to make
a plan of that final educational structure

which is taken to represent the limit toward

which progress is expected to advance.

The actual construction of the scheme

should be commenced with the most essen-

tial elements ; the less immediately and

imperatively needed parts should be ar-

ranged for later. In the present case it

would probably be justifiable to assume that

the aim of the school should be, first, to pro-

vide for the young people of Pittsburg need-

ing elementary technical educational in-

struction, and to organize for this purpose a

technical high school with evening classes

for pupils unable to attend regularly the

day classes. This foundation being laid,
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the various developments which have been

considered in the preceding pages may be

added, each as the preceding element is

completed, working continually toward the

technical university and the highest ulti-

mate divisions of the scheme, the depart-

ment of experimental engineering and re-

search.

'' The method of organization would be

that which best insures the management of

the whole of the great scheme and of each,

of its subdivisions by men expert each in

his own field, whether that of director of

the technical university, principal of one

of its schools, or professor or instructor, or

workman in shop, drawing-room or labora-

tory. Such an organization of a staff of ex-

perts being provided, the administration

will be certain to woik smoothly and effi-

ciently, without special attention to detail

on the part of the trustees. Their largest

problem will be the matter of securing the

endowment and its income from deteriora-

tion in later years and consequent impedi-

ment or interruption of the enterprise.

" Every division of the institution, from

lowest to highest and first to last, should

be so planned as to work in concert with

the public schools of similar grade as far as

practicable. The technical high school

might accept certificates from the academic

high schools of the city and from other

academies of similar rank ; the pupils of

the city schools might be given admission

to the classes of the technical school in the

shops and technical departments; a half-

time school, as advocated by Professor

Higgins, of "Worcester, might possibly

come of such mutual aid of city and tech-

nical schools. The technical school would

be able, in some cases probably, to promote

the initiation of special instruction in man-
ual training and in the kindergarten forms

of technical work in the public schools.

Every possible means of allying the tech-

nical and the common school work should

be availed of, and the cardinal principle

should be constantly proclaimed and en-

forced : the purpose of the whole move-

ment is to advance the best interests of the

people of Pittsburg and its vicinity. It

should be made distinctly understood that

it is desired to make use of all possible

ways to that end and to cooperate with

every other educational movement."
In closing this far too lengthy paper I

must acknowledge the great interest taken

in the development of the scheme for the

new technical school by the Engineers' So-

ciety of Western Pennsylvania, by the Wo-
men's Domestic Arts Association and by a

number of eminent engineers, physicists

and technologists at home and abroad ; and

the sole purpose of my paper is to ask the

further cooperation and kindlj'^ advice of

the members of this Association in formu-

lating our plans, in steering clear of ' dere-

licts ' and in making the Pittsburg Carnegie

School of Technology what its generous

patron wishes it to be and what the de-

mands of this great industrial nation re-

quire it to be. Any communication sent

Mr. Wm. McConway, chairman of our

committee, Pittsburg, Pa. , will be received

and acknowledged with great pleasure.

J. A. Brashear.

SECTION A {MATHEMATICS AND ASTBON-
03IY) OF THE AMERICAN ASSOCIATION.

The officers of this section were : vice-

president, James McMahon ; secretary, G.

A.Miller; councilor, G. B. Halsted ; sec-

tional committee, James McMahon, G. A.

Miller, H. A. Howe, Florian Cajori, F. H.

Loud ; member of the general committee,

C. A. Waldo. The meetings of the section

were well attended and most of the papers

aroused discussion. With the exception of

the anniversary meeting at Boston, the

program was the most extensive in the

recent history of this section. It consisted

of the following twenty-five papers. As
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the last six are of special interest to section

B, they were presented at a joint session of

sections A and B.

' Supplementary Eeport on Non-Euclid-

ean Geometry '
: Professor G. B. Halstbd,

University of Texas.

This is a supplement to the report read

at the Columbus meeting. It will be pub-

lished in Science.

' Kepler's Problem for High Planetary

Eccentricities ' : Professor H. A. Howe,

University of Denver.

The solution of the equation M= E
— e sin E is commonly called Kepler's

problem. The known quantities e and M
are respectively the eccentricity and the

mean anomaly. E is to be found.

The purpose of this paper is to develop a

direct method of solving Kepler's problem

for planetary orbits of high eccentricity,

which shall be more expeditious than any

heretofore discovered, and shall be suffi-

ciently accurate to meet the most exacting

requirements of astronomers. This method

is an outgrowth of one published by the

author several years ago.

Let E' be an approximate value of E
found by the well-known equation

1+ e
tan {E'— IM) ' tan pf. (1)

Let2??=^'— if— sin {E'— M), and

2e= l{E^— E)— si.n i{E^— E).

2v

Then

E'— E--
l— e(iOS,^{E^-\-E)

ecos J(^^4--E)
(2)

4e.
l— ecoB\{E^-\-E)

But the unknowns, E and 4£, are in equa-

tion (2), and must be made to disappear.

In the most eccentric of the asteroid-orbits

the value of the last term of equation (2)

does not reach O."0006 ; this term is there-

fore rejected, and we write with sufficient

accuracy

E'-E=— ^ ^. (3)

1— ecos \ E
1— e cos {E'— v)

E' may be found from (1), and E' — E
from (3) ; then E' -(E' -E) = E, the

quantity desired. The paper was illustrated

by large charts and will be published in the

Astronomical Journal.

' The Great Fireball of December 7, 1900 ':

Professor H. A. Howe and Miss L. L.

Stingley.

On December 7, 1900, at about 3:20 p.m.,

mountain time, there passed over the north-

western quarter of Colorado a magnifi-

cent fireball, which exploded with start-

ling detonations in the vicinity of the Bow
Bange near the north boundary-line of

the state. The director of the Chamberlin

Observatory prepared circulars of inquiry,

containing a number of questions, which

were lavishly distributed over the region

from which the meteor was visible. The

local press was also largely utilized for a

dissemination of the queries. About 150

letters came in reply. Miss Stingleyj of

the class of 1903 in the College of Liberal

Arts of the University of Denver, made a

digest of these letters, and determined the

meteor's path across the state. It passed

nearly through the zenith of La Salle, and

the main body came to earth in the vicinity

of the town of Pearl. Its distance from

the earth's surface, when near La Salle,

was about 25 miles, and about 12 miles at

the time of bursting. When the fireball

was near Pearl an observation made by

Mr. Thomas, of Manassa, a civil engineer,

who was 250 miles away, gave it a height

of 7 miles. Mr. Godshall, manager of a

copper mining company, who was in Wy-
oming, about 40 miles beyond Pearl, saw

the body come down in a curve somewhere

in the general direction of Pearl.

Several observers thought that they saw

fragments fall before the meteor reached

Pearl, but on account of the wildness of

the country none of the pieces have yet

been found, though they have been searched

for. The orbit has been computed on the
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usual hypothesis that the path is a parabola.

The body was moving nearly in the plane

of the ecliptic, and caught up with the

earth, which was traveling less rapidly in

the same general direction . The search for

fragments will continue. The paper will

be illustrated by a large map showing the

meteor's path across the country, and by a

drawing exhibiting the relation of its orbit

to that of the earth. It will be published

in Popular Astronomy

.

' Divergent and Conditionally Convergent

Series whose Product is Absolutely Con-

vergent '
: Professor F. Cajori, Colorado

College.

In an article on ' Divergent and Condi-

tionally Convergent Series whose Product

is Absolutely Convergent/ in the Trans, of

the Am. Math. Soc, Vol. II., pp. 25-36, were

given special cases in which an absolutely

convergent series is obtained as a result of

multiplying two conditionally convergent

series together, or one conditionally con-

vergent series by a divergent series. But

the sum of one of the two factor- series of

each pair given in that article is zero. In

the present paper it is shown that this is

not a necessary property of conditionally

convergent series whose product is abso-

lutely convergent, and that the nth sum of

such series may be of the degree — r, with

respect to n, where ^ < r^ 1.

' The Application of the Fundamental

Laws of Algebra to the Multiplication of

Infinite Series ' : F. Cajori.

The behavior of infinite series with re-

spect to the laws of algebra may be consid-

ered under two heads : An inquiry into

the validity of the laws
; (1) when applied

to the terms of an infinite series
; (2 ) when

applied to the infinite series themselves.

The second inquiry, when made for

the multiplication of series, leads to

the conclusion that in this operation

(assuming Cauchy's definition for the

product of two infinite series), the asso-

ciative, commutative, and distributive laws

are obeyed.

The two series obtained by removing the

parentheses from the series,

' ~p^o \4j9'- + 1 4j)'- + 4
"^

4^'- + 1

^\
4/ +4/'

p=oc /

42f + 4 4:f-\-4:

1

Af + 1

4:f + 1 )

where |^<;r^l,are conditionally conver-

gent, but their product is absolutely con-

vergent.

Hence,

{S^S2){S^S2){S^S2) is abs. convergent.

But
{SyS,){S^S.;) {S,S,) = ^1^ . ^^3^ and

;S'/ and S^ are each divergent when r < f.

Hence, when ^ < ^ < f , 'S'/ and S.^^ are two

divergent series whose product is absolutely

convergent.

' On Systems of Isothermal Curves '
: Pro-

fessor L. E. Dickson, University of Chicago.

The object of this paper is to give an

elementary geometrical definition of a sys-

tem of isothermal curves in the plane. The
definition is readily extended to families of

curves on any algebraic surface. Two fami-

lies of curves are discussed at length. From
these the general definition is apparent.

' The Plane Geometry of the Point in

Space of Four Dimensions '
: C. J. Keysek,

Columbia University.

The space under investigation is the point

(in 4-space) regarded as the assemblage of

all the lineoids (t. e., ordinary 3-fold spaces),

planes and lines containing it. This space

is 3-dimensional in lineoids and in lines, the

lineoid and the line being reciprocal ele-

ments ; it is 4-dimensional in planes, the

plane being self-reciprocal. The plane being
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taken as element, a theory results which is

in its analytical aspect identical with the

Pliicker line theory of the lineoid, while

the two theories are geometrically dispa-

rate. It is seen that, while neither of these

geometries has a correlate in its own do-

main, each is in the domain of 4-space the

perfect correlative of the other. Natu-

rally, therefore, in the geometry of 4-space,

whether it be the point-lineoid theory or

the line- plane theory, the two doctrines in

question play indispensable and precisely

coordinate roles. The subject is treated

under the following six headings : Intro-

ductory considerations, concerning certain

metric relationships, homogeneous coordi-

nates of the plane, the linear complex plane,

linear congruences of planes, projective

transformations by means of complexes.

' The Next Opposition of Eros ' : Pro-

fessor H. A. Howe and Miss M. C. Traylgr.

The planet Eros, to which astronomers

have recently given so much attention, is

now too near the sun for observation. As
it is evident that the observatories near the

equator will have a better chance to redis-

cover the planet than those in the United

States, computations have been made for

Manila, where the Jesuit Fathers have a

large telescope, and for Arequipa, Peru,

where the Bruce 24-inch star camera is

stationed. To represent the United States

Denver has been chosen, its latitude being

39° 41'. For each of the three dates. May
1, June 1 and July 1 of 1902 have been

computed the times of sunrise, of the be-

ginning of the morning twilight, and of

the rising of Eros. From these computa-

tions it appears that the conditions for early

rediscovery are most favorable at Arequipa,

excellent at Manila, and unpropitious at

Denver. But before July 1 it should cer-

tainly have been observed in the United

States.

In order to have a secure basis for a
theory about the causes of the planet's

variability, it is suggested that a table of

standard magnitudes be computed for the

entire period of visibility (May, 1902-

October, 1903), on the assumption that the

changes of brightness depend only on the

relative positions of the sun, the earth and

Eros. A comparison of the measured

magnitudes with these will give data for

theorizing.

A chart giving the path of Eros through

the sky was exhibited, and also a paste-

board model of the orbits of the earth and

the planet, showing their positions at favor-

able oppositions. This paper will appear

in Popular Astronomy.

' On the Dimensions, Masses and Densi-

ties of the Satellites ' : Professor T. J. J.

See, U. S. ISTaval Observatory.

The author points out the difficulty of

measuring the angular diameters of very

small bodies, on account of the tremors of

the atmosphere, and then takes up the

densities of the great planets as found in

his recent investigations. He concludes

that the average density of the four inner

planets is 4.25, that of the outer planets

1.50. It is mentioned that the smaller

inner planets have less density than the

larger because the matter is less compressed

by the action of gravity.

He then considers the diameters of the

four large satellities of Jupiter ; and, after

analyzing the masses found by various in-

vestigators since the days of Laplace,

adopts finally the masses used by Professor

J. C. Adams. These masses, with the

author's diameters, lead to the following

densities for the several satellites :

( Water= 1.)Satellite I.
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less dense than the planet Mercury (3.00),

which is the rarest of the inner planets.

Professor See concludes that on the average

the satellites are of the density 2.36, about

the same as the matter which compresses

the crust of the earth (2.55) ; and that the

small satellites which cannot be measured

are of about the same density as those

which can be investigated, such as the four

satellites of Jupiter, and Titan, the larg-

est satellite of Saturn.

' Photometric Observations of Eros ' :

Henry M. Parkhurst, New York City.

These observations, extending from Sep-

tember 13 to March 22, comprised 382

double extinctions, in comparison with a

large number of standard stars, including

four other asteroids. From these observa-

tions the constant of brightness, reducing

the distances to unity, was ascertained to

be 9.78 mag. , and the constant factor for

phase angle .037. The phase correction,

additional to the correction for defect of il-

luminated surface, was found to be uniform

through the whole variation up to 58°.

The observations confirm the discovery of

the rapid change of brightness, undoubtedly

due to rotation. The author's conclusion

is that this change is probably due to the

spheroidal form of Eros, the amount of the

change depending upon the direction of the

axis of rotation with regard to the earth.

' On the History of Several Fundamental

Theorems in the Theory of Groups of

Finite Order ' : Dr. G. A. Miller, Cornell

Univert^ity.

This paper will appear in a future num-

ber of Science.

' On Certain Methods in the Geometry

of Position ' : Professor Arnold Emch,

University of Colorado.

In this paper the author attempts to out-

line those methods which seem to be best

adapted for an introductory study of pro-

jective geometry. Particular stress is laid

upon the study of homology in advanced

plane geometry and descriptive geometry.

It is shown that the principles of homology

result naturally from the orthographic and

also central projection, and that their appli-

cation is conversely the best means for the

construction of projective figures.

' The Parallaxes of 54 Piscium and Weisse

17^ 322 ' : Professor F. L. Chase, Yale

Observatory.

This paper was supplementary to a paper

read by the same author before this section a

year ago under the title, ' The Series of Par-

allaxes of Large Proper Motion Stars made
with the Yale Heliometer, ' a research begun

in 1892, the observational part of which was
finished the present year. In that paper

the author had stated that the results of a

preliminary solution indicated two of the

97 stars under investigation to possess a

parallax of nearly 0".25, which values, if

confirmed by further observation, would

place them among the first ten or twelve

nearest stars so far as at present known.

These two stars have been further investi-

gated, two additional pairs of comparison

stars being selected for each of them, and

the observations with the original pairs re-

peated at the same time.

Altogether there were 56 observations on

54 Piscium and 54 on Weisse 17", 322, dis-

tributed as follows :

• 54 Piscium, Mag. 6.2.

Series I. 12 obs. with a & b Mags. 7.5 & 7.3 (orig.)

Series 11. 12 obs. with a & b (rep.)

Series III. 16 obs. with c & d Mags. 8.7 & 8.7

Series IV. 16 obs. with e & f Mags. 7.5 & 5.5

Weisse 17, 322 Mag. 8.0.

Series I. 10 obs. with a & b Mags. 7.0 & 8.0 (orig.

)

Series II. 12 obs. with a & b (rep.)

Series III. 16 obs. with c & d Mags. 7.2 & 5.5

Series IV. 16 obs. with e & f Mags. 8.6 & 7.2

The observations treated in the customary

way and the equations derived therefrom

being solved, the following results were

obtained

:
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for 54 Piscium from

Series I. 7r = + 0^241

Series II. 7r=: + 0.081

Series III. 7r = + 0.183

Series IV. 7r = + 0.055

for Weisse 17, 322,

Series I. tt = + d'218

Series 11. 7r = + 0.189

Series III. tt = + 0.198

Series IV. 7r==— 0.047

: 0.026 Wt. 36.10

0.017 Wt. 42.26

0.035 Wt. 59.53

0.023 Wt. 51.40

0.030 Wt. 33.60

0.034 Wt. 35.08

0.022 Wt. 45.87

0.031 Wt. 38.92

The author then goes on to discuss the

disparity between some of the results, which

are rather amazing in view of the size of

the probable errors found. He investigates

the question of a possible large systematic

error and concludes that any such error, if

it exists, must arise from the employment

of different comparison stars, and is not

due to changes dependent on the time. He
finds only one of the comparison stars to

possess any appreciable proper motion, viz.,

star e in the first table, which amounts to

— O'.Ol inE.A. and 0".3 in Decl. the proper

motion of 54 Piscium, according to Porter,

being — 0%034 in E.A. and — 0". 38 in Decl.

,

and of Weisse 17% 322, — 0^040 in E.A.

and — 1".22 in Decl.

He finally concludes by combining the

various solutions, first, by their weights,

and second, by the magnitude of the prob-

able errors, and finds the following values

:

for 54 Piscium,

I. TT=+ o!l37 d= 0.'bl4 Prob. error 1 Ob.= ± o''l93

II. 7r= 4- 0.117 ±0.011

for Weisse 17, 322,

I. TT= 4- o!l32 ± 0.01 3 Prob. error 1 Ob. = ± 0.166

II. 7r= + 0.140 ±0.014

But the author remarks that it has been

considered worth while to make still another

series on Weisse 11^, 322, with the third set

of comparison stars e. f. where there is a

great difference in brightness, using screens

in various ways to see if difference of bright-

ness could account for the anomalous results

obtained. Meanwhile the results above

given must be considered as only provi-

sional.

' The Distance of the I^ew Star in Per-

seus '
: Professor F. L. Chase.

When the new star in Perseus first ap-

peared last February it at once became the

great desire of the author to determine, if

possible, the parallax of this most remark-

able object. So far as is known to the au-

thor, no one has as yet succeeded in deter-

mining the distance of one of these new
stars. In 1892 he began a series of observa-

tions on Nova Aurigse for the same purpose,

but it will be remembered this star rapidly

diminished in brilliancy, though with sev-

eral fluctuations, and was not observable

with the Yale heliometer for more than two

or three months, which would not give a

very sensible parallax factor. With ]N"ova

Persei conditions have been much more

favorable, and even now the star is con-

spicuously brighter than the brightest com-

parison star employed, which was, accord-

ing to Argelander, of the 7.4 magnitude.

There was but a single pair of compar-

ison stars suitable for the purpose, viz.,

B.D. + 43°, 720 Mag. 7.4 and B.D. + 43°,

766 Mag. 8.0. Calling the first a and the

second h, the position angles were respec-

tively about 252° and 94°, and the dis-

tances, 2900" and 2700" from the Nova.

The plan was to make the observations

in the usual symmetrical order Na, Nb, Nb,

Na, so as to eliminate, as far as possible,

the effect of refraction and other effects

which may vary with the time. Since the

distance, ab, was not beyond the range of

the heliometer it was thought expedient to

measure this distance also each night, and

thus have besides the sums of the dis-

tances, an independent basis for correcting

the changes in the scale value from night to

night. Each night's work, then, consists

of six observations of distance each of four

pointings in reversed positions of the in-

strument, as follows : Na, Nb, ab, ab, Nb,
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Na. Such observations were secured on five

nights from February 26 to March 18, and

seven from July 19 to August 4. These

treated in the usual manner by the differ-

ences Na — Nb, corrected for scale value

furnish seven equations of condition of the

form

:

(O-C) (O-C)
R B

4-l.Oa;— 1.882/4-0.152=— 0.003 or— 0.004,

the equation derived from the observations

of February 26, where x = the correction

to the scale value, y = the parallax, and

z = the proper motion.

A solution of the normals derived from

these equations gives :

2/=— 0.0003 ± 0.0013 =— 0."003 zfc o!bl7 Wt. 38.85

or,

•0.0002 ±0.0013 -0.003 0.017

But since the distance ah furnishes an

independent scale value, it was thought in

the beginning that with this independent

value we might solve the parallax from

each comparison star separately, and thus

see if there is any marked difference in the

parallaxes of the comparison stars them-

selves. A closer investigation later, how-

ever, showed that this method would in-

volve the parallaxes of the comparison

stars in precisely the same manner as be-

fore, and hence would furnish nothing

further than another value of the parallax

relative to that of the mean parallax of the

two comparison stars, differing from that

already found simply by the difierence in

the scale value used.

The value found by this method was :

7r=— 0.006 ±0'.022

as compared with

7r=— o'.bo3±o!bi7

given above ; which agrees with the uncer-

tainty of the computations.

The author was able to find only one of

the comparison stars in any other catalogues

than the A. G. Zone Catalogue for 1875,

and this one shows no appreciable proper

motion.

Of course the result here given must be

considered as only provisional, inasmuch as

nothing is known as to the proper motion
of the Nova and it is barely possible that

this may be such as to have just neutral-

ized the efi'ect of parallax. Should the

star remain sufficiently bright for another

six months, however, it will then be pos-

sible to determine the effect of proper mo-
tion and hence give a definitive result.

' Hyperbolic Curves of the ?ith Order '

:

Mr. A. C. Smith, University of Colorado.

In a plane are given n straight lines with

Cartesian equations. Any point in the

plane is taken as origin and through this a

line is drawn intersecting the n lines in n
points. In this manner n segments, meas-

ured from the origin, are obtained on the

line through the origin. The algebraic

sum of these segments taken on this same
line will determine a point, P, which will

describe a curve of the nih. order as the ray

through the origin rotates through 360°.

It was shown how the general equation of

the locus could be obtained and some linear

transformations were considered.

' A Uniform Method of determining the

Elements of Orbits of all Eccentricities from

three Observations of Apparent Position '
:

Dr. F. E. MoiJLTON, University of Chicago.

The methods of determining orbits which

are in most general use were devised by

Gauss one hundred years ago. They are

different for orbits in which the eccen-

tricities are less than, equal to, and greater

than, unity, although there is no singularity,

which is essential to the problem, for the

eccentricity equal to one. The method of

this paper is uniform for all orbits, it is

considerably more convenient than that of

Gauss, and the radius of convergence of the

series employed is examined in each case.

The longitude of the node and the incli-

nation are computed by the usual methods,
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which are satisfactory, and the heliocentric

distances and the arguments of the latitude

at the epochs of the three observations are

computed as in the method of Gauss.

Let u^, u^, u^, r^, r^, r^ represent the argu-

ments of the latitude and the heliocentric

distances at the epochs of the three obser-

vations. Then the parameter, p, is defined

by the equation

where r^ is expressed as a series in u whose

radius of convergence is determined as a

function of u^ and e. It is shown how the

coefficients are to be found. The eccen-

tricity, e, and the longitude of the perihe-

lion from the node, w, are given by

f p — T"

6 sin (^t^ — uj) = \
-^--—

^ cos (u^ — u^)

L ^1

^ -^
1- cosec (u„ — if,),

6 COS (itj — w) = p — r^

The time of perihelion passage is deter-

mined from the law of areas.

' On the Modular Functions associated

with the Riemann Surface

s^ = 2(s — l)(z — x)(z — y) '

:

Dr. J. I. Hutchinson, Cornell University.

The object of the present paper is to ex-

tend the results obtained by Picard in his

memoir ' Sur des fonctions de deux vari-

ables independantes analogues aux fonc-

tions modulaires ' (Acta Math., II., p. 114).

Picard considers in the first place the

integrals of the first kind, and in particular

the moduli of periodicity of the normal

integrals. By changing the values of x, y

in a continuous manner so as to return

finally to their initial values, the moduli

undergo a linear transformation, which

can be represented by a linear transforma-

tion on two parameters, u, v, in terms of

which all the moduli are rationally expres-

sible.

These transformations forming an infinite

group G can be generated by five special

ones S^ S^ ... S^, the explicit equations for

which were given by Picard in' a subse-

quent paper (Acta Math., Y.).

The two variables x, y are then auto-

morphic functions of u, v, and all functions

belonging to the group can be rationally

expressed in terms of these.

According to theorems previously ob-

tained by Picard, there exist functions

possessing a pseudo-autoraorphic character,

exactly analogous to the fuchsian theta

functions which Poincare uses in con-

nection with the automorphic functions of

a single variable.

These functions can be constructed out

of the theta constants. In order to do this

it is necessary to determine the effect of the

transformations of the group G on the

latter, which is accomplished by means of

the transformation theory of the theta

functions. A table is constructed by means

of which pseudo-automorphic functions can

readily be constructed.

' Some Future Solar Eclipses, in particu-

lar that of June 8, 1918, total at Denver '

:

Professor F. H. Loud and Mr. L. E. Inger-

soLL, Colorado College.

The tables used in computing the circum-

stances of the eclipses herein discussed are

those ' On the Recurrence of Solar Eclipses '

published by Professor Simon ISTewcomb in

1879. After some remarks upon the limits

within which the errors of such a compu-

tation may be expected to fall, the results

of w^hat seems the preferable combination

of Professor Newcomb's tabulated data are

stated as follows :

On June 8,1918, the moon's shadow passes

across the United States from northwest to

southeast, covering Denver from 4*" 22"" 59*

P.M. to 4'^ 24°' 23'—a period of 1"" 24= ; while

on the central line the duration is 1"" 33'.
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The width of the shadow-path is about 59.
S""

and the velocity of the shadow 2900" an

hour. The eclipse will be visible from

Chamberlin Observatory, Denver, and Mt.

Arapahoe, Grand Co.

Sept. 10, 1923. An eclipse of duration

3" 24' is total from San Diego, Cal., east-

ward along a line near the United States

and Mexican boundary. Width of shadow-

path 102 miles.

Jan. 24, 1925. An eclipse visible (as

total) from northern Michigan to New
Haven, Ct., reaching the latter point at 9"

5"" A.M., and lasting 2° 8\

Two maps of the Denver eclipse were

shown.
' Bibliography of Quaternions and Allied

Systems of Mathematics '
: Professor Alex-

ander Macearlane, Lehigh University.

The association for the promotion of

quaternions and allied mathematics has

in preparation a bibliography of all the

literature of the subject. The field em-

braces all that has been written on what is

called geometric algebra, or space analy-

sis, and its three main subdivisions are

quaternions, Ausdehnungslehre, and geo-

metric algebra previous to Hamilton and

Grassmann. The extent of this literature is

not so small as is commonly supposed. As
regards the first branch, the papers of

Hamilton himself are numerous, and he

has been followed by about one hundred
writers. The writings of Grassmann are

also numerous, and he has been followed by
about the same number of writers.

It is desired to make the bibliography as

complete as possible, and the writer desires

mathematicians to cooperate by sending to

him the necessary data about their own
writings, or any rare writings in their pos-

session.

* The Bruce Micrometer '
: Professor C.

J. Ling, Denver Manual Training High
School.

The filar micrometer attached to the

telescope at the Chamberlin Observatory at

University Park, Colorado, is the gift of the

late Miss Caroline "W. Bruce. It is espe-

cially adapted to rapid work and work on

faint objects. Instead of being screwed to

the tail piece of the telescope, it is so at-

tached that it slides off, thus leaving the

zero of the position circle unchanged. The
position circle is furnished with a system

of solid stops which enable it to be turned

exactly 90° when micrometric measures of

both Ja and Ad are being made. These

stops can be rapidly thrown back, enabling

the circle to be turned any desired angle,

and so rapidly thrown exactly to their

former position. The circle can also be

clamped at any position and adjusted by

the use of a tangent screw.

The eye piece can be moved rapidly in

both E. A. and Decl., admitting of the use

of exceptionally long and a large number
of spider webs. It is possible to observe

objects diflering in declination by more

than 30', and this with a comparatively

small motion of the micrometer. A micro-

meter screw of 20 threads to the inch makes

rapid work possible. This is provided with

three heads which are graduated so as to

be read rapidly, two of which may be

clamped in. position.

The field is illuminated by two pairs of

two candle power electric lamps whose in-

tensities are regulated by a rheostat and

mechanical shades, making it possible to

rapidly adjust the illumination or to throw

it off entirely. The observer can also illu-

minate at will either or both of the verniers

of the position circle.

The results obtained from many hun-

dreds of observations demonstrate that the

micrometer is admirably adapted to com-

bine rapidity and accuracy, making it an

extremely eflScient instrument, and this is

all the more worthy of mention since it is

accomplished without undue haste on part

of the observer.
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' The Metric System in the United

States': Mr. Jesse Pawling, Jr., Central

High School, Philadelphia.

A brief history of the action of Congress

in the subject of weights and measures is

given. This includes the passage by the

House and failure to pass by the Senate of

the bill of 1796 ; the petitions urging legis-

lation in uniformity of weights and meas-

ures from various states ; the bills of 1866

to legalize the metric system and to allow

it for the use of the post-offices ; the failure

to consider the bills of 1892 for the adoption

of the metric system for the exclusive use

in the customs service, though urged by 150

petitions ; the passage of the bill of 1896

and its reconsideration, which referred it

back to the committee from which it was
not reported, and the bills following this for

the same purpose, the adoption ofthe metric

system for the use of the Departments of

the Government, none of which were con-

sidered.

The work of the English Decimal Associa-

tion has advanced the interests of the metric

system. The association has among its

members, members of Parliament and busi-

ness people of England. It has secured

the pledges of me-mbers of Parliament to

vote for the metric system. It has secured

the teaching of the metric system in the

schools. It circulates literature and has a

lecturer who addresses audiences wherever
a meeting can be secured in England. It

circulates reports of consuls on the metric

system in other countries. It has secured

the cooperation of the labor organizations.

Chamber of Commerce, and National Union
of Teachers. It has no dues and any one
can become a member.
A similar organization may do good work

in this country for the interests of the metric
system. It could secure the cooperation of

Congressmen. It might aim at having the

metric system taught in the schools. It

could educate the people by literature and

lectures like the English Decimal Associa-

tion. It might secure advertisements of

foreign goods in the metric system and in

many other ways popularize the metric sys-

tem with nominal or no dues.

' The New National Bureau of Stand-

ards '
: Mr. Jesse Pawling, Jr.

The new Bureau is to be located in the

suburbs of Washington, where it is free

from disturbance. It has an appropriation

of $300,000 and a laboratory costing about

1200,000 is to be erected. Great care is

to be exercised in selecting the personnel,

and none but those trained for the work
will be employed, as it is under civil ser-

vice laws. Members of the Bureau are

traveling to inspect laboratories of Europe.

When established the Bureau will employ

a number of young men just graduated

from universities, giving them opportuni-

ties to develop along the lines which they

wish to follow. It will invite specialists to

do work in their line.

The Bureau standardizes three grades of

weights and measures :

1. Those for commercial use.

2. Those for manufacturing and technical

processes and professions ; and

3. Those for extreme accuracy for scien-

tific purposes.

' A Summary of the Salient Effects due

to Secular Cooling of the Earth '
: Professor

R. S. Woodward, Columbia University.

The effects summarized in this paper are

:

(a) The slow process of heat conduction

in the earth's crust, leading to the conclu-

sion that nothing less than a million years

is a suitable time unit for recording the

historical succession of events.

(6) The insignificant modification of the

process of conduction arising from the

hydrosphere, leading to the conclusion that

secular cooling goes on substantially as if

the earth had neither atmosphere nor

ocean

.

(c) The resultant effect on the litho-
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sphere of secular contraction and the pro-

cess of isostacy.

(cZ) The effects of secular contraction on

the length of the sidereal day.

' The Energy of Condensation of Stellar

Bodies '
: Professor K. S. Woodward.

The problem considered in this paper is

that of the energy due to the gravitational

condensation of gaseous matter from a

state of infinite diffusion to a finite spher-

ical mass in which Laplace's law of density

holds. The problem is worked out in its

generality, formulas specifying the distri-

bution of density, pressure, and potential

in the mass being given. Special attention

is given to the probable case of the fixed

stars of a vanishing surface density.

' The Physical Basis of Long Range
Weather Forecasts '

: Professor Cleveland
Abbe, TJ. S. Weather Bureau.

In the absence of the author and of the

member who was to present it this paper

was read by title. The papers by Professor

See and Dr. Moulton were presented by

Professor Howe. Those by Professor Dick-

son, Mr. Keyser, Mr. Parkhurst, Dr.

Hutchinson and Professor Macfarlane were

read by the secretary. All the other papers

were presented by their authors. Several

other papers were read before the joint

session of Sections A and B. These will be

included in the report of Section B.

G-. A. Miller,

Secretary of Section A.

ON THE STABILITY OF VIBRATIONS.

Observations.—The following experiment

seems to me to be an interesting illustra-

tion of the equation of the damped har-

monic oscillation. It also presents a strik-

ing illustration of the stability of a given

type of vibration.

The necessary apparatus is very simple,

consisting of an ordinary open organ pipe

(say c" of the one foot octave) and a cylin-

drical tin box, 4-5 cms. in diameter and 5-6

cms. long, with a central hole at one end

about 1 cm. in diameter. This is adjusted

so as to be of the same period as the organ

pipe. A Konig's resonator will do equally

well, but if the box has a slightly loose lid,

it brings out other phenomena also deserv-

ing notice.

The experiment is as follows : Using a

resonator giving h' to e", depending on the

intensity of the blast and with a loose (not

sealed) lid, let it be placed symmetrically

to the slit of the pipe at a distance, .-c, from

it, as shown in the figure. Then as x de-

creases from a large distance, to say 3 cms.,

the resonator trembles violently (felt with

the finger), but neither raises nor depresses

the note. As x decreases further to 1.7

cms., no marked effect occurs, but pressure

in the influx of the organ pipe will force

out the octave, which it did not do before.

Between a; = 1.7 and = 1.5 there is destruc-

tive interference ; a mere whifiing is heard

from the combined instrument, but an im-

pure octave may be forced out by pressure.

Finally, when x decreases further to say 1.1

cms., a clear d" suddenly breaks forth and

is the chief feature of the experiment. For

smaller distances (1.1 to .7 cms.) the d"

flattens again to c".

The same sharpening is produced when
the resonator is placed on top of the open

organ pipe, mouth inward. If two resona-

tors ^re used, one as in figure, the other on

top, the sharpened note of the one is further

sharpened by the other.

When the so-called destructive interfer-

ence occurs there is no vibration in the

resonator; but on pressing the finger against

its bottom, the e" may again be heard.

If the lid of the resonator be cemented on

with wax, or if a round Konig resonator be

used, there is no whifiBng. The interval,

X, of instability is then very small (about

.2 cm.) so that the note passes very sud-

denly from c" to d" . Too loose a lid merely

depresses the tone at short distances.



404 SCIENCE. [N. S. Vol. XIV. No. 350.

The rise of the sharpened note will natu-

rally depend on the pitch of the resonator.

For a shorter one giving d" to e" with in-

creasing blast, the above effect on the organ

pipe is an e" flat. A resonator of pitch d"

sz^

6ZZ

^^-d-

to/" raises the organ pipe to e" or depresses

it to 6', as follows: c" at long ranges, h'

at a; = 1.2, about; h' flat at a;= 1.0 cm.,

then suddenly e" at a;^.9 cm. Here I

thought I had detected two modes of vi-

bration of a system of two degrees of free-

dom
;
yet as the butt end of the resonator

produced like depressions of tone, this is

probably referable to increased friction.

A resonator of pitch a'-c", definitely be-

low that of the pipe, depressed the tone

from c" to c" flat. With the butt end the

depression was a whole tone. The same
resonator on top of the pipe showed just

perceptible sharpening. The effect seemed
to be the same whether the pitch of the

resonator was depressed by lengthening or

by reducing the size of the mouth.
Remarks in Explanation.—As the note of

the organ pipe is always depressed when
the butt end of the resonator or any other

obstacle is brought up to the lip, I think

that a rough explanation in terms of a

system of one degree of freedom will be ad-

missible. Thus the organ pipe is vibrat-

ing throughout under more or less resist-

ance. Its period may therefore be given by
2^= 2:rm/v^ma — b'\ where m is the inertia

of the vibrating body, a is Hooke's constant

and 2b the coeflBcient of friction. From an-

other point of view, T= 2/lm/6,if >i= Thj2m

is the logarithmic decrement.

If the friction is increased by presenting

an obstacle at the lip, h is increased and

therefore T is increased or the tone is de-

pressed. If, however, the friction is de-

creased by presenting a negative obstacle

—

i. e., the mouth of a resonator—near the

lip, which initially tugs and pushes synchro-

nously with the vibration of the lamina of

air from the lip, then h is decreased and T is

decreased. In other words, the tone is

sharpened. It is in this way that I have

presented this very striking phenomenon as

an illustration of the given equation, though

the full explanation cannot of course stop

with a single degree of freedom.

As to the reasons for the absorption of the

organ-pipe note in the resonator, if its lid is

somewhat loose, it is clear that this cannot

be a case of ordinary interference ; for in

such a case there should be vibration in the

resonator, whereas none is manifest to the

touch at least. In other words, each succes-

sive vibration of the organ pipe is quenched

in the resonator, being completely damped
out. Hence the effective friction in the

resonator considered alone for the given

conditions is so large as to change the

harmonic type of decay in the exponential

type, the period becoming imaginary. Now
it is interesting to note that this takes place

at a particular distance, x, from the lip

within narrow limits, the resonator re-

sponding strongly to c" for larger values of

X, and to d" for smaller values. The whif-

fing suggests the impure octave h", while
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increased pressure at the organ pipe brings

out the strong octave c'".

Stability ofvibration. Vibrational hysteresis.—
Finally, the peculiar phenomenon observed

in connection with the stability of vibra-

tion deserves special mention. A Konig

resonator mounted on a graduated slide, x,

is convenient for the purpose. If the mouth

of this apparatus is approached slowly from

a large distance, x, to within 2.2 cm. of the

lip, c" is strongly resounded. On passing

these limits, d" breaks forth almost sud-

denly. With this d" sounding from the

combined system, withdraw the resonator

slowly again ; d" will be retained until x

has increased to 2.8 cm., about. Hence,

within 6 mm. of approach, the note is

either c" or d", depending upon whether

the position has been reached from large

or from small values of x, within the limits

given. See figure. With a carefully reg-

ulated slow influx, 9 or even 10 mm. of

range were attained with a sharp clicklike

breakdown at each end. The change from

c" to d" is usually more sudden, that from

d" to c" more gradual, perhaps, but the

hysteresis-like character of the phenomenon
is unmistakable. As I have recently been

studying hysteresis * from diflerent points

of view (cf. forthcoming paper in the Phys-

ical Review
J
on temporary set) , the present

purely vibrational case of it is to me strik-

ingly interesting.

Carl Bartjs.

Brown University.

THE FIFTH INTERNATIONAL ZOOLOGICAL
CONGRESS.

The Fifth International Zoological Con-

gress held its sessions in Berlin from August

12 to August 16, under the gracious pro-

tection of His Highness the Crown Prince

of Germany and the presidency of Pro-

fessor K. Mobius, and, so far as concerns

the attendance, was the most successful of

'^American Journal of Science, XI., 1901, p. 97.

all that have so far been held. Most of the

countries of Europe were well represented,

delegates were present from Canada, Brazil,

Mexico and the United States, the total

number of those present being considerably

over six hundred. The members in at-

tendance from the United States were : Pro-

fessors E. B. Wilson, of Columbia Uni-

versity, and Patten, of Dartmouth College;

Dr. Stejneger, of the Smithsonian Institu-

tion ; Dr. C. W. Stiles, of the National

Museum ; Mr. W. A. Murrell, of Cornell

University ; Mr. J. Hunter, of St. Louis,

and Professor J. Playfair McMurrich, of

the University of Michigan. Owing to the

large number of papers to be presented,

seven sections were established, namely,

general zoology, experimental zoology, ver-

tebrata (biology and systematic), verte-

brates (anatomy and embryology), everte-

brata (exclusive of arthropoda), arthropoda

and nomenclature ; and while such a sepa-

ration of subjects was undoubtedly neces-

sary and the grouping as satisfactory as

might be, it made it impossible to attend

the reading of many of the papers in which

one might be interested.

The papers read were very varied in

character, some being on special subjects,

some, indeed, altogether too special for such

a meeting, and others on the more general

problems of zoology. If a single subject is

to be selected as that which awakened the

greatest interest, the new or rather the re-

kindled struggle between vitalism and

mechanism must be the one chosen.

Driesch, who has precipitated the renewal

of the struggle, presented his views to a

well-attended meeting of the section of ex-

perimental zoology, upholding, in a forcible

and clearly stated argument, the vitalistic

side of the question, while, in the discussion

which followed, Ziegler, Roux and Rhumbler

took the opposite side, maintaining that it

is too early yet to admit the existence of

vitalism or to postulate an active purpose-
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fulness for the vital processes. That we

cannot explain certain phenomena exhibited

by living organisms on the mechanical or

better the physical, hypothesis does not

necessarily require the postulafeion of a

vital force ; it may rather be due to our

ignorance of the physico-chemical and me-

chanical factors at work, and the progress of

modern investigation has steadily tended

towards the elucidation of more and more

of the vital phenomena aschemico-physical

or mechanical processes. In one of the

general sessions of the Congress the same

problem was the topic of a lecture by

Biitschli, of Heidelberg, whose work on the

structure of protoplasm necessarily inclines

him towards the mechanical side. The
problem, of course, cannot as yet be settled,

but the opinion of the majority who took

part in the discussion seemed to be in favor

of the physical theory, holding that the

neo-vitalists had not demonstrated the ex-

istence of a special life force or a necessity

for such a force.

One of the most interesting and instruc-

tive of the lectures before the entire Con-

gress was that given by Professor Poulton,

of Oxford, on ' Mimicry and Natural Selec-

tion.' His thesis was the defense of Dar-

win's theory of mimicry, and in a clear and

convincing manner he showed that many of

the peculiarities exhibited by mimicking

animals can be explained plausibly and

satisfactorily on no other hypothesis. His

lecture was illustrated by lantern slides,

photographed in colors, showing numer-

ous cases of mimicry in insects collected,

with a special view to the study of this

question, in Mashonaland, South Africa.

Other lectures in the general sessions were
given by Professor Grassi of Rome on ' The
Malaria Problem from the Zoological

Standpoint '; Professor Delage, of Paris, on
' The Theories of Fertilization ' ; Professor

Forel, of Morges, on ' The Psychic Peculi-

arities ofAnts ' ; Professor Branco, of Berlin.

on ' The Fossil Remains of Man,' the last

named making the rather startling sugges-

tion that Pithecanthropus may have been

neither man nor ape nor yet a connecting

link between the two, but a cross between

pliocene man and an ape !

Of the papers read before the various

sections there were but few which call for

special notice. One of the most important

was the announcement by Professor Patten

that he had been able to detect the exist-

ence of a series of three jointed appendages

in specimens of Gephalaspis preserved in the

British Museum, a fact which, taken along

with the structure of the shell and the

arrangement of organs which may be iden-

tified with median and lateral eyes, seems

to indicate a close affinity of these sup-

posed fishes with the merostomatous Crus-

tacea. In the section for vertebrate anat-

omy and embryology, Hubrecht presented

the results of his studies of the develop-

ment of Tardus, which seem to explain

the significance of the belly-stalk of the

higher mammals, and Kopsch demon-

strated by interesting experiments upon the

blastoderm of the chick that Balfour's

view that the primitive streak lay entirely

posterior to the body of the embryo re-

quired considerable modification. Papers

were also presented by Schauinsland on

the development of the skull of Hatteria

and of Gallorhynehus and by Mitrophanow

in the early development of the ostrich.

In the section for experimental zoology

in additioQ to the paper by Driesch already

mentioned, Herbst contributed an interest-

ing communication on the influence of the

nervous system on regenerated parts, hav-

ing found that the regeneration of the eye-

stalk of a crab resulted in the formation of

an ant^nnule, provided the optic ganglion

had been destroyed by the operation. Other

interesting papers presented to this section

were by Spemann, of Wiirzburg, on the for-

mation of double embryos by constricting
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the eggs of Triton in the two-celled stage,

his method permitting of different degrees

of conBtriction and of constriction in differ-

ent planes, as well as a thorough study of

the resulting abnormalities ; and by E. B.

Wilson, who gave the results of his studies

on the cytological changes in t^e eggs of

Toxopneustes developing parthenogenetically

by the Loeb method.

In the section for systematic zoology of

the vertebrates one of the most interesting

exhibits was that by Sclater of the skull

and a portion of the skin of the newly dis-

covered Okapia, a giraffine animal closely

related to the extinct Helladotherium and ob-

tained in the Urganda district by Sir Harry

Johristoii. The papers and demonstrations

in the section for invertebrata were numer-

ous, and it is impossible to refer to more than

a few of them. Most noteworthy was per-

haps a magnificent collection of Hexactinel-

lid sponges obtained from the Japanese seas

and exhibited by Professor Iijima,of Tokyo,

while other papers of interest were by Mc-

Bride on the development of Echinus escu-

lentus, Apathy on the visual cells of the

Herudinea (both these with demonstra-

tions), Hoyle on intrapallial luminous or-

gans in the Cephalopoda and Simroth on

the digestive canal of the MoUusca. The
section on nomenclature devoted a consid-

erable portion of its time to a consideration

of the report of the commission proposed at

the last Congress and appointed a commit-

tee to codify the rules as they now exist.

The arrangements for the meeting were

admirably carried out. Through the cour-

tesy of the president of the Reichstag the

sessions of the Congress were held in the

Eeichstag building and everything was
done to make the meeting enjoyable in

every way. The death of the Empress
Frederick naturally cast a gloom over the

city and entailed considerable alterations

in the program of excursions and festivi-

ties which had been planned by the com-

mittee, but withal they were fully suc-

cessful in their efforts to make the meeting

both intellectually and sociallj' enjoyable

for all those in attendance.

The next Congress will be held in Berne,

Switzerland, in 1904, and Professor Studer,

of Basel, was unanimously chosen as presi-

dent-elect.

J. P. McM.

SCIENTIFIC BOOKS.
Annals of the Astrophysical Observatory of the

Smithsonian Institution. Vol. I. By S. P.

Langley, Director, aided by C. G. Abbot.
Washington, Government Printing Office.

During the ten years of its existence the

Smithsonian Astrophysical Observatory has

been almost entirely devoted to the prosecu-

tion of a single research—a continuation of one

begun some years ago by Professor Langley at

Allegheny—namely, the production of a map
of the absorption lines in the infra-red solar

spectrum which would be in some measure

comparable as regards completeness and pre-

cision with those of the visible region produced

photographically with the aid of the grating.

Besides this main research—and carried out

largely since its completion—several subsidiary

researches have been undertaken, one of

which, to be mentioned later, is of particular

importance.

If we represent the solar radiation by an

energy curve, in the usual manner, in which

ordinates are proportional to radiant energy,

and abscissae to wave-lengths, the selective

absorption of the solar and terrestrial atmos-

pheres will be indicated by depressions in the

curve, whose depth and width will show the

intensity of the absorption and the extent of

the spectral region affected by it. In the

visible region, of course, the absorption will

be indicated by a great number of more or less

sharp, close-packed depressions, corresponding

to the great number of visible ' lines.' It has

been found that, besides broad regions of gen-

eral absorption previously noted by Langley

and others, the infra-red spectrum is also af-

fected by similarly sharp selective absorption,

producing 'lines,' and as has been said, this

main research is devoted to the mapping of
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these Mines'—that is, to the accurate deter-

mination of the details of the infra-red energy

curve. It is noticeable that most of the effort

has been put upon the measurement of the

abscissae of the curve {%. e., wave-lengths), the

ordinates being considered for the present of

secondary importance ; and no determination

of the radiant energy in absolute measure has

been attempted.

The problem can be considered as made up

of tvro distinct parts : first, the production of

a suflBciently intense, pure and well-defined

solar spectrum by means which permit of the

direct or indirect measurement of wave lengths
;

second, the detection of absorption lines in a

region of this spectrum quite beyond the range

of visual or even special photographic processes,

and in a manner which will result in the precise

location of these lines in the spectrum and in

the approximate determination of their intensity

and character. As a means of producing the

spectrum the grating, on account of loss of

energy, was necessarily discarded in favor of the

prism ; of glass for the shorter wave lengths, of

rock salt for thelonger. The observatory possess-

es undoubtedly the finest specimens known of

the latter substance ; one in particular, from the

salt mines of Eussia, in the form of a 60° prism

with faces 13 cm. wide and 19 cm. high, having

been used in the present research. The spec-

troscope as finally used was of the extremely

convenient fixed-arm type described by Wads-
worth {Phil. Mag., '94) combined with a very

ingenious collimating system of cylindric mir-

rors, due to Mr. Abbot, which enabled a slit of

suflBciently small angular width to be used,

while at the same time the linear width could

be so great (over 0.2 mm.) that the loss of

energy by diffraction at the slit was avoided.

The refinement of the apparatus is shown by
the fact that in the region of wave-lengths

A<2.5/i, a slit image of angular width 1^^. 5 could

be used with a bolometer of angular width 1^^.2,

while for longer wave-length the values 4^^.5

or 9^^ and 3^^. 4 respectively were necessary to

obtain proper deflections. The Rayleigh form-

ula for visual spectroscopic resolving power in-

dicates that with the prism used some 1,300

lines might be detected in the region between
^= .76," and ^= 5. 3^. It is here shown that by

the use of instruments of detection other than

the eye the resolving power might be different

and possibly greater than that given by Ray-
leigh' s formula ; and apparently this limit has

been exceeded in practice. With the prism

spectroscope, in order that the wave-length

corresponding to a particular position in the

spectrum may be known, the angle of the prism

and its dispersion curve must be known ; the

former was determined with great care from time

to time during the progress of this work, and a

full discussion is given of the methods used, and

of the precautions necessary when—as seems

usually to be the case with rock-salt—the prism

faces are curved ; while the determination of the

dispersion curve formed the principal subsidiary

research.

As regards the method of detecting the lines,

the instrument chosen was, naturally, the bo-

lometer which for such purposes, where a linear

form is essential, possesses decided advantages

over any other form of radiation measurer yet

devised. Instead of the usual visual observa-

tion of the motion of the spot of light reflected

from the galvanometer mirror, produced by

changes in the radiant energy falling on the ex-

posed bolometer strip, a method of photographic

registration was used. The spot of light fell

upon a vertical photographic plate which was

given vertical motion so connected mechanically

with the motion of the spectrometer that each

position of the plate corresponded to a definite

position of the bolometer in the spectrum. The

spot of light therefore occupied at any instant

a position on the plate such that its one coordi-

nate was proportional to the radiation striking

the bolometer, and its other to the position of

the bolometer in the spectrum ; it therefore

traced out the energy curve above referred to,

except that the abscissae were proportional not

to the wave-length, but to the deviation pro-

duced by the particular prism used. In the

form of fixed-arm spectroscope here used, the

only moving part is the central table carrying

the prism and a pane mirror suitably placed
;

if the table is given a uniform rotation, the

angular motion of the spectrum past the fixed

bolometer strip will be uniform also, and twice

as rapid, and the particular wave-length in

focus on the bolometer at any instant will have
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passed through the pi-ism at minimum devia-

tion. The rotation of the pi-ism corresponding

to the entire range of wave-lengths here studied

is less than 1° with the rock-salt prism—and

hence it is necessary to be able to determine

the angular position of the prism with rather

unusual accuracy if the position of the bolo-

meter in the spectrum {i. e., the wave-length) is

to be accurately known. The aim has been to

have the maximum error in a single determina-

tion of the position of the bolometer in the

spectrum not greater than 0^^.6, corresponding

in the usual case to 0.1 mm. on the photo-

graphic plate. The critical part of the mechan-

ical connection between the spectrometer and

plate is a worm and wheel-segment by Warner
and Swasey, which is so good that the above

rigorous conditions can probably be nearly sat-

isfied. When in use the spectrometer and plate

are moved uniformly by clockwork which is,

however, quite independent of the accurate

mechanical connection between them, so that

its errors do not enter. The photographic en-

ergy curve thus obtained by the motion of the

spectrum past the bolometer strip will show

besides the depressions due to the absorption

Hues sought, many other depressions and ir-

regularities due to disturbances of a mechanical,

electrical, magnetic or thermal nature, and a

large part of the work has been an attempt to

reduce to a minimum these accidental disturb-

ances in order that the depressions in the curve

due to real lines might be more clearly identi-

fi.ed. It is impossible to consider here the causes

of these irregularities—some coming from the

bolometer circuit, some from the galvanometer,

some from the battery, or the steps which have

led to the gradual reduction of them, though

these fill what is in some ways the most inter-

esting chapter. Suffice it to say that careful

comparison of a number of the best curves, or

holographs as they are called, has resulted in

the more or less certain identification of over

700 lines in the region from ^= 0.76/^ to a= 5.3«

whose wave-lengths are determined with a mean
probable error of two or three Angstrom units,

the results being given in tables, containing also

indications as to the character and grouping of

the lines. A graphic representation is also

given in the form of line spectrum maps, both

normal and prismatic, either di-awn by hand
from the tabulated results, or transformed in a

semi-automatic way from some of the curves

themselves. This process seems of doubtful

value, however, as the line-spectrum conveys

in reality less information than the curves them-

selves, while it is apt to produce a false impres-

sion of authenticity. Curves and tables are also

given illustrating the changes which occur,

seasonal and otherwise, in the intensity of

many infra red absorption lines ; changes whose
existence is here definitely fixed, but which

will have to be further investigated before their

cause can be assigned.

The most important subsidiary research has

been the determination of the dispersion curves

of rock-salt and fluorite ; the former by direct

comparison (so to speak) with a grating, the

latter by comparison of fluorite holographs with

rock-salt holographs of the solar spectrum, and

measurements of the deviation of the same lines

in both. Langley's early method was substan-

tially repeated here in the work with rock-salt,

and is briefly as follows :

Radiation from whatever source is used falls

first upon the slit of a Rowland concave grating

spectroscope, the eyepiece of which is replaced

by a second slit ; the radiation passing this

second slit, from the grating, goes through the

optical train of the prism spectroscope and is

brought to focus at the proper place in the dis-

persion spectrum of the particular prism used.

If the grating is set so as to let through the

second slit light of a known (visible) wave-

length in (say) the 3d order spectrum, waves of

I and 3 times this length will also pass through,

belouging to the 2d and 1st order spectra.

Hence in the dispersion spectrum of the prism

there will be three distributions of energy,

more or less sharp according to the widths of

the two slits ;
and if a holograph of this spec-

trum is taken in the usual way, three maxima

will appear, separated by regions indicating no

radiation. If on the same plate a record of the

' A ' line is made, the relative deviation of the

maxima (due to known wave-lengths) with re-

spect to the ' A ' line, can be determfned by

measurement of the plates. Such records,

combined with the determination of the abso-

lute deviation of the ' A ' line, and of the angle
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of the prism, gave the data for plotting the dis-

persion curve of rock-salt. The results, ex-

ceeding in accuracy any heretofore obtained,

and which will be of the greatest value to other

investigators using rock-salt dispersion for infra-

red work—are given in several convenient

forms, most conveniently, perhaps, in the shape

of a very large scale curve, extending between

the limits ^= 0.5 /J- and ^= 6.5 z^, from which

indices of refraction can be read off to 0.000002,

and for which the probable error lies usually

between 0.000009 and .000018. The dispersion

curve of fluorite is given on the same scale

between the limits A= .75 ,« and /^= 3.5 /x.

From the data for rock-salt have been calcu-

lated the five constants of the Ketteler disper-

sion formula, which differ quite noticeably from

those calculated by Rubens and Trowbridge for

a longer wave-length interval ; but the differ-

ences between the observed and computed

values of index of refraction are hardly greater

than the probable errors of deviation, except

for the longest wave-lengths. Accurate com-

parisons have also been made of the dispersion

of three rock salt prisms which confirm the view

that rock-salt as found in nature is in one re-

spect of great optical uniformity, so that accu-

rate determinations of indices of refraction for

one prism can be safely applied to another for

the purpose of determining wave-lengths ; an

extremely fortunate circumstance.

It is impossible to do more than mention

some of the lesser pieces of work here recorded

—such as the determination of the energy

curves of various incandescent mantles; tests

of the accuracy or constancy of the bolometer,

which unfortunately do not touch the most

diflScult point, i. e., constancy as regards sensi-

bility for long time intervals ; and a study of

the minute structure of the infra red absorption

band 'wj.' A considerable space is, appro-

priately, devoted to the discussion of errors, and
to methods for overcoming diflBiculties inherent

in bolometric work ; of which the most trouble-

some are undoubtedly 'drift,' or the continu-

ous change in the zero position of the galvan-

ometer spot of light, and the more or less rapid

periodic changes of zero, or 'wiggle.' The
various precautions taken, which have finally

almost eliminated the drift and greatly reduced

the * wiggle, ' are dealt with in full ; few of

them altogether new perhaps, but certainly ap-

plied here with greater completeness and care

than has been done elsewhere. The detailed

consideration of manipulation and construction

will be of great value to others engaged in

similar work. In particular should be men-

tioned the study of the behavior of rock-salt

prisms under conditions of rising temperature
;

the question of the construction of linear bo-

lometers, in which such skill has been attained,

and of the design of balancing bridges ; and the

full discussion of the adjustments of the fixed-

arm spectroscope. In the chapter on the gal-

vanometer will be found a useful table of the

computed axial magnetic force produced by

galvanometer coils of various resistances,

wound either .with a single size of wire or with

different combinations of three sizes, which not

only shows clearly the advantage of sectional

winding, but will be a valuable aid in the de-

sign of galvanometers. The use of the Ayrton-

Mather scale for expressing galvanometer sen-

sibilities, now so generally adopted, would have

rendered easier the comparison of the observa-

tory instrument with others.

The valuable and interesting material, which

it has been here attempted briefly to sum-

marize, is the result of about nine years of

work, involving the labors, successively, of

Dr. Hallock, Mr. Wadsworth, Mr. Child and,

for a longer time, of Mr. Abbot and Mr. Fowle,

all under the direction of Professor Langley.

From time to time statements of the progress

of the work have been made by Professor

Langley, and some special points considered in

papers of Mr. Wadsworth, Mr. Abbot and Mr.

Fowle, but the results now made public are so

interesting and so important to all engaged in

similar work that it is to be hoped that in the

future conditions affecting publication by the

government may allow more frequent and less

delayed reports from this observatory, which

is unique in its possibilities for the highest

class of work with radiant energy.

C. E. Mendenhall.

Dynamo Electric Machinery. Its construction,

design, and operation. Direct current ma-

chines. By Samuel Sheldon, A.M., Ph.D.
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The appearance of a promising new text-

book on a subject relating to electrical engineer-

ing in any of its phases is a matter of much
interest in the engineering schools; but Dr. Shel-

don's book on ' Dynamo Electric Machinery '

may justly receive special attention on account

of the author's experience as a teacher and

writer, his reputation for vigor, and the evi-

dent care with which he has constructed the

book. Covering a field in which there are

many books, the new comer finds an ample de-

mand which is unfulfilled ; for none of the

older books are completely satisfactory as text-

books and few are more successful as reference

books. The demand for a really successful

college text-book on applied electromagnetism

and the construction of dynamos is therefore

large and crying, and the new comer was as-

sured of a certain effusiveness of welcome from

technical college circles.

It then becomes a matter of interest to

scrutinize the book and learn whether it fulfills

those important requirements that are yet un-

fulfilled by existing literature ; and it is a satis-

faction to say that in many respects it bears

the scrutiny well. In order of treatment and

clearness of exposition the book is admirable,

as it also is in typography and in much of the

illustrative matter. The book has character-

istics which are excellent in one designed for

classes of trained mechanics, and perhaps the

shorter and in some respects more superficial

' information courses ' of instruction, which are

given in our engineering schools to classes of

men who are not following the professional

course in electrical engineering and for whom
the allotment of time to the subject of dynamos
is insufficient for the most approved scientific

instruction.

Dr. Sheldon's book was thus used during the

past year in the University of Wisconsin as the

text-book for a short course of study in dy-

namos required of mechanical engineering

students. In this place the book proved suc-

cessful, though several predecessors that pre-

sumably occupy a similar field had failed to

give satisfaction. It is also expected that Dr.

Sheldon's book will give good results in the

better classes of the Summer School for Ap-

prentices and Artisans which has just completed

its first session at the University of Wisconsin.

For the longer course in applied electromag-

netism and the construction of dynamos that

should be presented to the men pursuing a

college course in electrical engineering, this

book does not appear to be so well adapted.

Such a course should deal in principles, prin-

ciples, principles ; and it should be remembered
that good results involve much labor on the

part of the student, however much interested

he may be. In the small compass of Dr. Shel-

don's book, so much space is occupied by de-

scriptions and illustrations of the commercial

apparatus of the day that the principles of

electromagnetism and the modes of their appli-

cation cannot be adequately treated.

We have no text-book on this subject which

satisfactorily meets the requirements of a

thorough treatise for the ' electrical engineering

students ' of our colleges, and we may justly

say that it is better to use as a syllabus for

these classes some book which deals sensibly

and with reasonable adequacy in the theory of

electromagnetism, than to use a book like Dr.

Sheldon's which is of the so-called 'more

practical ' character. This choice of the pref-

erable plan casts much labor on the teacher

;

but where the best teaching is the object, labor

cannot be shirked.

To meet the requirements of the college

classes to which I refer, a book is required of

much greater scope than Sheldon's and much
greater volume. One may doubt whether

Sheldon's book was seriously planned for such

classes, as the author's intention is stated in

his preface to be to write a book ' to be used

primarily in connection with instruction on

courses of electrical engineering in institutions

for technical education '
; and also to meet the

wants of ' the general reader, who is seriously

looking for information concerning dynamo electric

inachinery of the types discussed, * * *.' The

object which I have set forth in italics has been

well attained. It is obviously impossible to

attain this object, and also to meet the require-

ments of extended scientific instruction, in the

subject of this book, all within the covers of a

duodecimo volume of 281 pages.
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One object well attained is success, and it is

to be hoped that the book will reach sufficient

sales through the reasonable accomplishment

of this object, so that the author may be en-

couraged to write another and more extended

volume which may meet the needs of the elec-

trical engineering students.

The author is to be congratulated upon the

remarkable freedom of his first edition from

typographical errors. In other respects he is

perhaps not always so fortunate, as in some of

his definitions, which are not always adapted

to give a proper physical conception to the

student. Also, in certain parts of the book,

the descriptive matter is inexact or inadequate

—especially is this true in the chapter on

armature windings, where no attempt is made
to present the rational laws of windings, and

the short descriptions are inadequate and the

diagrams too small to be thoroughly serviceable.

Such faults, however, may be readily corrected

in another edition, the compliment of an early

demand for which we cordially wish for the

author.

All in all, we heartily welcome the book to

a useful sphere and compliment the author on

his success. But we must regret that he did

not make a book which might occupy the

more important place of a scientific college text-

book on applied electromagnetism and the

construction of dynamos.

DuGALD C. Jackson.

DISCUSSION AND CORRESPONDENCE.

A NEW FIELD FOR KITES IN METEOROLOGY.

To THE Editor of Science : Although kites

carrying recording instruments to a height ex-

ceeding three miles have rendered great ser-

vices to meteorology at Blue Hill and else-

where, they have been subject to the limitation

of requiring a wind that blows at least twelve

miles an hour. In certain types of weather

—

notably anti-cyclones—the winds are light and
consequently observations with kites can rarely

be obtained at these times. It also happens
frequently that, while the wind at the ground
is sufiBcient to raise the kites, it fails completely

above the cumulus clouds so that the kites are

unable to penetrate this calm zone.

By installing the kites and apparatus on a

steamship, not only can kites be flown in calm

weather, but observations may be made above

the oceans where little is known about the con-

ditions of the upper air. It is evident that a

vessel steaming twelve knots an hour through

a calm atmosphere will raise the kites to the

height they would attain in a favorable natural

wind, while the force of strong winds can be

moderated by steaming with the wind. In this

way, kites can be flown on board a steamer,

under almost all conditions and probably more
easily than on land, since the steadier winds at

sea facilitate launching them. Wherever these

observations in the upper air may be niade,

there is always a station at sea-level and not far

distant horizontally with which to compare

them.

To test the practicability of this method of

flying kites, experiments were undertaken on

August 22, 1901, with the aid of my assistants,

Messrs. Fergusson and Sweetland, upon a tow-

boat chartered for this purpose to cruise in Mas-

sachusetts Bay. Anti-cyclonic weather condi-

tions prevailed, and a southeast wind blew from

6 to 10 miles an hour, but at no time with suffi-

cient velocity to elevate the kites, either from

sea-level or from the summit of Blue Hill.,

With the boat moving 10 miles an hour toward

the wind, and within an angle of forty-five

degrees on either side of its mean direction, the

resultant wind easily lifted the kites and

meteorograph with 3,600 feet of wire to the

height of half a mile.

While it is desirable to have a vessel that can

be started, stopped and turned at the will of the

meteorologist, as was the case in the experi-

ments described, it is nevertheless probable that

soundings of the atmosphere can often be made

from a steamship pursuing its regular course,

and such are about to be attempted by me on

a steamer eastward bound across the North At-

lantic. Although observations above all the

oceans are valuable, the exploration of the

equatorial region is the most important, since,

with the exception of a few observations on the

Andes and on mountains in central Africa, we

know nothing of the conditions existing a mile

or two above the equator. The need of such

data to complete our theories of the thermo-
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dynamics and circulation of the atmosphere was
urged by the Russian meteorologist, Woeirof,

at the Meteorological Congress in Paris last

year, North and south of the equator, within

the trade-wind belts, kites might be employed

to determine the height to which the trades ex-

tend, and also the direction and strength of the

upper winds, concerning which the high clouds,

rarely seen in those latitudes, furnish our only

information. In order to deduce the velocity

of the upper current from the resultant velocity

recorded at the kite, it is necessary to ascertain

the direction of this latter force, which could

be done from the orientation of the kite,

A. Lawrence Rotch.

Blue Hill Meteorological Observa-
tory, August 24, 1901.

QBADUATE COURSES IN SCIENCE.

At the request of the editor, I have drawn

up a list of the graduate courses in pure science

offered by several of our leading universities

during the academic year 1901-1902. Chicago,

Columbia, Cornell, Harvard, Johns Hopkins,

Pennsylvania and Yale have been chosen be-

cause during the past four years each of these

universities has almost invariably conferred

from 20 to 40 doctorates of philosophy, whereas

no other university in our country has on the

average conferred more than eight.

This information has been collected from the

most recently issued announcements of gradu-

ate courses to be given by the respective univer-

sities during the ensuing academic year, and has

been made as complete as the material at com-

mand will permit. In some instances the an-

nouncements of courses fail to distinguish clearly

between primarily undergraduate courses and
purely graduate courses, and the compiler

has in such cases endeavored to discriminate

as carefully as possible. Wherever the infor-

mation has been obtainable, there is added in

parenthesis to the announcement of each course

the number of hours a week for which that

course is scheduled. Unless otherwise stated,

the common denominator employed is the unit

hour per week during the entire academic year.

Laboratory hours are distinguished by italics.

The graduate courses given at the University of

Chicago during the summer quarter of 1901

have been omitted, as also the graduate courses

given at the recent summer sessions of several

of the universities.

ANATOMY.

( Consult also Zoology.

)

Chicago.

Professor Barker : Seminar ; Advanced work and
original research.

Columbia.

Professor Huntington : Laboratory courses in ani-
mal morphology.

Harvard.

Professors Dwight and Dexter : Eesearch course in
anatomy.

Johns Hopkins.

Professors Mall, Harrison and Bardeen : Advanced
work and original investigation (daily).

Professors Mall, Harrison, Drs. Sudler, Lewis :

Systematic instruction in gross human anatomy (af-

ternoons).

Professor Bardeen, Drs. Knower, MacCallum : Sys-
tematic instruction in histology, microscopic anatomy,
neurology, and embryology (mornings).

Pennsylvania.

Professor Jayne : Eesearch in human anatomy.

Tale (see Zoology).

anthropology.
Chicago.

Professor Starr: Physical anthropology, lab. (4) ;

Laboratory work in anthropology (4) ;
Japan (4, 6

wks. ) ; Pueblo Indians of New Mexico (4, 1 qr. ).

Columbia.

Professor Boas : Ethnography of America (2) ; Sta-

tistical study of variation (2); Physical anthropology

(2) ; American languages (2).

Professor Farrand : General introductory course

(2); Ethnology, primitive culture (2).

Professors Boas and Farrand : Eesearch work in

physical anthropology, ethnology and North Ameri-
can languages (daily).

Harvard.

Professor Putnam : American archeology and
ethnology (research).

Drs. Woods, Dixon : General anthropology (3).

Dr. Dixon : Primitive religions (Ij); Special eth-

nology (1^),

Yale.

Professor Sneath : Philosophical anthropology (2).

Professor Sumner : (See Sociology and statistics.

)

astronomy.
Chicago.

Professor Hale: Solar physics (8); Stellar spec-

troscopy (8); ditto (4).

Professor Frost: Astronomical spectroscopy (4);

Stellar spectroscopy (4); Celestial photometry (4,

Iqr.).
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Professor Laves : Theory of absolute perturbations

(4, 1 qr. ); Theory of attractions and figures of the

heavenly bodies (4, 1 qr. ).

Professor Moulton : Theory of orbits and special

perturbations (4, 1 qr. ); Lunar theory (4, 1 qr. ).

Professors Hale, Barnard, Frost : Astronomical and
astrophysical research

.

Columbia.

Professor Eees : General astronomy (2); Spherical

and practical astronomy (2 + :?); Geodesy, theory

(1); Advanced spherical and practical astronomy

Professor Jacoby : Geodesy, applications (1) ; Sum-
mer school in practical geodesy (6 wks.

)
; Theoretical

astronomy (1); Theory and method of reduction of

-photographic star plates (1).

Professors Eees and Jacoby: Geodesy (1); The
method of least squares, with applications to astron-

omy and to geodesy (1).
Dr. Mitchell : Astronomical spectroscopy (1).

Cornell.

: Descriptive and theoretical astronomy (2).

Harvard.

Professor Pickering : Practical observatory work.
Professor Wilson : Practical astronomy (3).

Johns Hopkins.

Dr. Huff : Elements of astronomy ( 1 )

.

Fennsylvania.

Professor Doolittle : Method of least squares (1) ;

Eeduction of stellar coordinates (1) ; History of

astronomy (1) ; Observatory practice (6) ; Practical
astronomy (3).

Mr. Eric Doolittle : Theoretical astronomy (2 and
3) ; Secular perturbations (3).

Yale.

Professor Beebe : Practical astronomy (2).

BACTERIOLOGY AND PATHOLOGY.

Chicago.

Professor Jordan : Eesearch in bacteriology.
Drs. Hektoen, Wells : Eesearch in pathology {4 or

<S).

Columbia.

Professor Prudden and Drs. Hiss, Learning : Ad-
vanced bacteriology with research {afts., 3 mos.).

Dr. Hiss : Advanced bacteriology {afts., 3 mos.).

Harvard.

Professor Ernst : Eesearch courses.

Johns Hopkins.

Professor Welch and assistants : Bacteriology
(laboratory), {3 hlf. days a ivk., 3 mos.) ; Infection
and immunity ( 1 or 2, 3 mos.) ; General pathology,
pathological anatomy and pathological histology
{3 afts a wk., 5 mos.)

; Advanced work and special
research.

Dr. MacCallum ; Demonstrations in gross morbid
anatomy ( 1 ) ; Conduct of autopsies.

BOTANY.
Chicago.

Professors Coulter, Barnes, Drs. Davis, Chamber-
lain : Research in Morphology (4 or 8).

Professor Coulter, Dr. Chamberlain : Special mor-
phology of the pteridophytes (8, 1 qr. ).

Professor Barnes : Special morphology of bryophy-
tes (8, Iqr.).

Professor Barnes, Mr. Livingston : Plant physics

(4, 1 qr.); Plant chemics (4, 1 qr. ); Growth and
movement (4, 1 qr. ).

Dr. Davis: Organic evolution (4, 1 qr. ); General
morphology of the bryophytes and pteridophytes (4,
1 qr.

) ; General morphology of the spermatophytes
(4, 1 qr. ); Special morphology of the algse (4, 1 qr. ).

Dr. Chamberlain: Elementary histology (4, 1 qr.);
Field botany (4, 1 qr. ); Cytology (4, 1 qr. ).

Dr. Cowles : Ecological anatomy (4, 1 qr. ); Geo-
graphic botany (4, 1 qr. ); Physiographic ecology (4,
1 qr.

)
; Seminar in ecology (4 or 8) ; Eesearch in ecol-

ogy (4 or 8).

Columbia.

Professor Underwood: Morphology of fungi (10);
Morphology of bryophyta [10); Morphology of pter-

idophyta {10); Taxonomy of fungi {10); Taxonomy
of bryophyta {10); Taxonomy of pteridophyta {10).

Professors Underwood, Britton : Eegional botany
{10).

Professor Lloyd : Experimental morphology {10);
Embryology of spermatophyta {10); Ecology {10).

Professor Britton : Taxonomy of spermatophyta
{10).
Dr. Curtis: Plant physiology (2); General physi-

ology {10); Physiological anatomy {10).
Dr. Howe: Morphology of algse {10); Taxonomy

of alg* {10).
Dr. MacDougal : Physiology of the cell {10); Eco-

logical physiology {10).
Dr. Eichards : Physiology of nutrition {10).

Dr. Eydberg : Morphology of spermatophyta {10).
Mr. Nash : Taxonomy of graminese {10).

Cornell.

Professor Atkinson and assistants : Comparative
morphology and embryology (3); Mycology (3);
Taxonomy of the bryophytes and pteridophytes (3)

;

Methods of research in morphology and embryology
(4); Plant physiology (4); Seminary in embryology,
mycology, physiology etc. (1).

Professor Eowlee and Dr. Wiegand : Taxonomy
and phylogeny of angiosperms (3); Comparative his-

tology of plants (3); Dendrology (3); Eesearch in

taxonomy and phylogeny of the angiosperms (4); Ee-
search in comparative histology and cytology (4).

Harvard.

Professor Goodale ; Morphology, histology and
physiology of flowering plants (2); Principles of

botanical classification, ecology and plant distribu-

tion (3); Structure and development of phanerogams
(research).

Professor Thaxter : Cryptogamic botany (Ij);

Structure and development of cryptogams (research).

Johns Hopkins.

Dr. Johnson : Comparative morphology of the

vegetable kingdom (2 -)- ^) ; Physiology and histology
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of plants (2); Botanical journal club (1); Botanical
seminary (1).

Pennsylvania.

Professor MacFarlane : Comparative histology of

plants (1 + ^); Plant irritability and nutrition (1 +
5 ) ; Comparative morphology of the gymnosperma
(2 + ^).

Dr. Harshberger : Comparative taxonomy of plants

{l-\-2); Comparative morphology of the myxomy-
cetes and fungi (1 + ^)

.

Yale.

Professor Evans : Botany of the flowering plants

(IJ); General morphology of plants (4); Advanced
morphology and taxonomy of plants.

Dr. Coe : Cytology and general embryology (2).

CHEMISTRY.
Chicago.

Professor Nef : Organic chemistry (4); Organic prep-

arations [10 or 20) \ Research in organic chemistry

{30 to 4-0) ; Special chapters of organic chemistry (4

hrs., 6 wks. ); Journal meetings.

Professor Smith : Advanced general chemistry (4
hrs., 1 qr.

)
; Research in general chemistry {30 to 40).

Professor Lengfeld : Inorganic preparations {10 or

20) ; Research in inorganic chemistry {30 to 40) ; Ad-
vanced inorganic chemistry (2 hrs., 1 qr. ); Physico-
chemical methods (5 hrs., 6 wks.).

Professor Stieglitz : Advanced qualitative analysis

{10 or 20) ; Advanced quantitative analysis {10 or 20)
;

Special methods in quantitative analysis ; Research in

organic chemistry {30 to 40) ; The aromatic series {2).

Dr. Jones : Elementary spectrum analysis (quali-

tative) (2 hrs. 1 qr. ).

CoJuinbia.

Professor Pellew : Industrial chemistry, special ap-
plications, laboratory {3\) ; Industrial chemistry,

preparation of chemicals (1); Industrial chemistry,
advanced course.

Professor Bogert : Advanced organic chemistry,
laboratory {12); ditto, research.

Professor Bogert and Dr. Caspari : Chemistry of

methane and its derivatives (3); Chemistry of the
carbocyclic and heterocyclic compounds (3); Organic
chemistry, general laboratory course.

Professor JNliller : Quantitative analysis, special

methods {16); Advanced inorganic analysis ( 2+ lab. )

;

Assaying, ores and metallurgical products {2)\ Special

methods of assaying ores, alloys and furnace prod-
ucts {4).

Professor Morgan: Physical chemistry (3+ lab.);

Physical chemistry, advanced (2 -f- 1^)-

Dr. Wells : The spectroscope as applied to qualita-

tive and quantitative analysis {20).
Dr. Jouet : Quantitative analysis.

Dr. Sherman : Proximate organic and sanitary

analysis, quantitative {4-\-12 or 18); Advanced
proximate organic analysis (2-4- lab. ).

Cornell.

Professor Caldwell : Agricaltural qualitative and
quantitative analysis, advanced course ;

Beverages
and foods (1).

Professor Dennis : General inorganic and ultimate
organic analysis, advanced ; Spectroscopic chemical

analysis and colorimetry (Ij); Qualitative and quan-
titative gas analysis (}) ; Technical gas analysis ; In-
organic chemistry, advanced (3); ditto (laboratory);
Inorganic chemistry, seminar (1).

Professor Trevor: Mathematical chemistry (3);
Advanced mathematical chemistry (1).

Professor Bancroft : Physicochemical methods (3);
Advanced physical chemistry (3); Advanced labora-
tory work, physical chemistry.

Professor Orndorfi : Organic chemistry (3 + '?);

Special chapters in organic chemistry (2); Advanced
organic chemistry, laboratory

; The coal tar dye-stuffs

(^); Stereochemistry (j); Seminar in organic chem-
istry (1).

Dr. Chamot : Food and water analysis (3) ; Micro-
chemical analysis (3) ; Potable water (1) ; Toxicology

(1) ; Toxicological chemistry (2).
Dr. Carveth : Introductory physical chemistry (2).

Mr. Cushmau : Technical and engineering analysis;

Assaying (3).

Harvard.

Professor Hill : Carbon compounds (3) ; Organic
chemistry (research).

Professor Jackson : Organic chemistry ( research )

.

Professor Richards : Historical development of

chemical theory (1) ; Advanced quantitative analysis

(IJ) ; Gas analysis (Ij) ; Physical chemistry, (3) ;

Inorganic chemistry, including determination of

atomic weights (research) ;
Physical chemistry (re-

search).

Professor Sanger : Applied chemistry (research).

: Electrochemisty (Ij.)

Johns Hopkins.

Professor Remsen : Compounds of carbon (3); His-

torical topics in chemistry (12 lectures).

Professor Morse : Advanced inorganic chemistry (2).

Professor Jones : Physical chemistry (3) ; Elements
of physical chemistry (1).

Pennsylvania.

Professor Smith : Advanced inorganic chemistry

(2); History of chemistry (J); Electrochemistry

(1); Mineral analysis (J); Analytical chemistry

(J); Seminary (1).

Dr. Lorenz : Organic chemistry(2); Gas analysis

(lab.); Physical chemistry (lab.).

Dr. Shinn : Industrial chemistry (1).

Yale.

Professor Mixter : Chemical physics.

Professor Wells: Qualitative analysis (1-f lab. );

Quantitative analysis; Inorganic preparations ; Ad-
vanced quantitative analysis ; Metallurgy and assay-

ing; Technical gas analysis; Investigations in inor-

ganic chemistry.

Professor Gooch : Quantitative analysis (6);

Chemical theory (1); Special methods; Research in

inorganic cheraistrj^

Professor Wheeler : Advanced organic chemistry;

Organic preparations.

Professor Browning: The rare elements (1); In-

organic preparations (2).

Dr. Locke : Systematization of inorganic com-
pounds ; Advanced inorganic chemistry ;

Application

of the ionic theory to analytical chemistry ; Consti-

tution of chemical compounds.
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Dr. Foote : Physical and electrochemistry (1);
Physico chemical measurements (lab.) ;

Electro-

chemistry (lab.).

Dr. Phelps: The carbon compounds (2); Organic
synthesis (Jab.).

Mr. Comstock : Elementary organic chemistry ; Or-

ganic chemistry (1).

GEOLOGY (including GEOGEAPHY).
Chicago,

Professor Chamberlin ; Principles and theories of

geology (6). •

Professors Chamberlin and Salisbury : Special
geology, selected themes.

Professor Iddings : Petrology (4 or 8); Special
petrology (4 or 8).

Professor Weller : Special paleontologic geology
(4 or 8).

Columbia.

Professor Kemp : Economic geology (IJ) ; Petrology
[2 -\-4)\ Geological examinations and surveys (1).

Professor Dodge : Elementary physical geography,
and geography of the United States (3).

Dr. Hollick : Paleobotany (1 +4).
Dr. Jubin: Geology of building-stones (1); Meta-

morphism (1).

Dr. Grabau: Invertebrate paleontology (2 4--^)-

Cornell.

Professor Tarr and assistants : Dynamic, structural
and physiographic geology [2 + 2h)\ Physical geog-
raphy (3+); Elementary meteorology (1); Glacial
geology (3); Geological investigation

; Seminar (2).
Professor Harris : Geological research in America

(2); Conchology (2) ; Paleontological illustration (J)

;

Field and laboratory vpork.

Dr. Ries : General economic geology (3); Clay in-
vestigation ; Advanced economic geology.

Harvard.

Professors Shaler, Davis, Wolff, Smyth, Wood-
VFOrth, Dr. Jaggar : Geological investigation in the
field and laboratory.

Professors Shaler and Jackson : General paleon-
tology (3); Historical geology (1); Advanced paleon-
tology.

Professor Davis: Physiography of Europe (1^);
Physiography, advanced (2).

Professor Smyth: Mining geology (3); Economic
geology (IJ); Mining geology, advanced (2).

Professor Jackson : General paleontology (14--^).
Professor Woodvi'orth : General critical geology

(3); Glacial geology (Ig).

Professor Ward : General climatology (IJ); Cli-
matology of the United States (1 J).

Dr. Jaggar: Advanced geological field work (2);
Structural and dynamical geology of the United
States (1).

Johns Hopkins.

Professor Clark and assistants : General geology (4)

;

Paleontology (2); Historical geology (2).
Professor Eeid : Experimental geology ( 1 )

; Geo-
logical physics (1); Exploratory surveying (1).

Professor Abbe : Meteorology.
Dr. Shattuck : Physiographic geology (1).
Dr. Fassig : Climatology (1).

Mr. Willis: Stratigrapbic and structural geology (1).
Dr. Bauer : Terrestrial magnetism.

Pennsylvania.

Professor Brovrn : Historical geology (1 -\- 4) ',

Petrography ( 1 -f- 4 ) ; Chemical geology ( 1 -|- -^ )

.

Dr. Ehrenfeld : Physical geology and physiography
{1 + S).

Professor Brown and Dr. Ehrenfeld : Paleontology
of the invertebrates (5).

Yale.

Professor Williams: Historical geology (4); Evo-
lution theories (2); Geological surveys; Practical
geology.

Professor Beecher : General invertebrate paleontol-

ogy (1); Invertebrate paleontology, faunal ; Inverte-
brate paleontology, special ; Research in invertebrate
paleontology ; Organic evolution ; Taxology ; His-
torical geology.

Professor Pirsson : Petrology ; Elementary petrol-

ogy (i); Elementary structural and dynamical geol-

ogy (ij).

Dr. Gregory : Physiography.

MATHEMATICS.
Chicago.

Professors Moore, Bolza, Maschke : Mathematical
reading and research.

Professor Moore ; Theory of functions of real vari-

ables (4, 1 qr. ); General arithmetic (4, 2 qr.); Sem-
inar, Theory of functions of real variables (4, 2 qr. ).

Professor Bolza: Abelian functions (4, 1 qr. );
Seminar, Theory of abelian functions (4, 1 qr. ).

Professor Maschke : Twisted curves and surfaces

(4, 1 qr.
)

; Theory of invariants (4, 1 qr.
)

; Theory of

functions (4, 2qrs. ); Seminar, differential geometry
(4, Iqr.).

Professor Dickson : Theory of numbers (4, 1 qr.).

Columbia.

Professor Fiske : Advanced calculus (3); Func-
tions defined by linear differential equations (3).

Professor Cole : Theory of groups (3).

Professor Maclay : Theory of functions of a complex
variable (3).

Mr. Keyser : Modern theories of geometry (3).

Cornell.

Professor Wait : Advanced analytic geometry (1);
Advanced calculus, differential (3).

Professor Jones : Higher algebra and trigonometry

(3) ; Theory of probabilities and least squares (2).
Professor Tanner : German mathematical reading

(2); Algebraic invariants (2).
Professor McMahon: Quaternions and vector an-

alysis (2).
Dr. Snyder: Projective geometry (3); General

theory of algebraic curves and surfaces (3); Theory
of functions (3).

Dr. Hutchinson : Advanced integral calculus (2);
Theory of function (3).

Mr. Fite : Theory of groups (3); Theory of num-
bers (3).

: Differential equations, advanced (3).

Harvard.

Professor J. M. Peirce : Calculus of quaternions

(3) ; Theory of triangular coordinates and algebraic
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plane curves (3) ; Application of quaternions to the

theory of curves and surfaces (Ij) ; Selected topics in

quaternions (Ig).

Professor Bj'erly : Advanced differential and in-

tegral calculus (3) ;
Trigonometric series, spherical

harmonics, potential function (3) ; Research, Picard's

Traite d' Analyse, Vol. I. '

Professor B. 0. Peirce : Trigonometric series, spheri-

cal harmonics, potential function (3).

Professor Osgood : Infinite series and products (I2
)

;

Theory of functions (3) ; Research, calculus of varia-

tions.

Professor Bocher : Higher algebra, polynomials and
invariants (I5) ; Partial differential equations (li)

;

Linear differential equations of the second order (3).

Dr. Bouton : Theory of numbers (li) ; Elementary
theory of differential equations (IJ).

Mr. Coolidge : Theory of equations, invariants (IJ)

;

Non-Euclidean geometry (3) ; Research, projective

geometry.
Mr. Whittemore : Modern methods in geometry,

determinants (3).

Johns Hopkins.

Professor Morley : Advanced geometry (3) ; The
differential equations of physics (1) ; Mathematical
seminar (1).

Dr. Cohen : Advanced differential equations (2) ;

Theory of algebraic numbers (2) ; Elementary theory
of functions (2).

Dr. Franklin : Probability.

Pennsylvania.

Professor Crawley : Plane analytic geometry (2) ;

Higher plane curves (3).
Professor Fisher : Differential equations (2) ; In-

variants and COvariants (3) ; Theory of functions of a
real variable (I2) ; Theory of functions of a complex
variable (Ij).

Professor Schwatt : Infinite series and products (3)

;

Definite integrals and the functions of Bessel, La-
place and Lame ( 3 )

.

Dr. Hallett : Theory of substitutions (2) ; Theory
of groups (2).

Department officers : Mathematical seminar.

Yale.

Professor Clark : Determinants (1) ; Differential

equations (1).
Professor Gibbs : Vector analysis (1^) ; Advanced

vector analysis (1^^).

Professor Pierpont : Higher algebra (IJ) ; Differ-

ential equations and function theory (3) ; Theory of

functions (3).
Professor Smith : Advanced differential geometry

(2) ; Foundations of geometry (1).
Dr. Porter : Advanced calculus (3) ; selected topics

in differential equations (1^).

Dr. Granville : Differential geometry (IJ).
Mr. Wilson : Projective geometry (I2).

MECHANICS.

Chicago. (Consult also Physics.)

Professor Maschke : Theory of the potential (4,
2qr.).

Dr. Gale : Dynamics (4, 1 qr. ).

Columbia.

Professor Woodward : Analytical mechanics (3);
Advanced theoretical mechanics (2); Theory of the

potential function (2) ; Geodynamics (2) ; Mathemati-
cal theory of elasticity (2); Theory of the conduction
of heat in solids (2).

Professor Pupin : Thermodynamics {11); Theory
of dynamo and motor (li) ; Theory of direct-current
dynamo (lo); Theory of alternators and transformers
(lo); Theory of variable currents (lo); Maxwell's
theory of electricity and magnetism (2); Theory of
Bessel's functions and spherical harmonics (1); Elec-
tro-magnetic theory of light (1.1); Advanced thermo-
dynamics (2); Theory of oscillations (2).

Mr. Pfister : Theoretical mechanics (2j.

Coniell.

Professor Trevor : Mathematical theory of ther-
modynamics (2).

Professor McMahon : Theoretical mechanics (2) ;

Potential function, Fourier's series and spherical
harmonics (2) ; Mathematical theory of sound (2).

Professor Merritt : Electricity and magnetism
;

Theoretical physics, mechanics and thermodynamics
(4).

: Mathematical theory of fluid
motion ; Mathematical theory of electricity and
magnetism.

Harvard.

Professor Hall : Elements of thermodynamics (IJ)
;

Modern developments and applications of thermo-
dynamics (Ij).

Professors Byerly and B. 0. Peirce : The potential
function (3).

Professor Byerly : Dynamics of a rigid body (3).
Professor B. O. Peirce ; Mathematical theory of

electricity and magnetism (3).
Mr. Whittemore : Hydrostatics and hydrokinema-

tics (3). 7

Johns Hopkins.

Professor Morley : Kinematics (1).

Pennsylvania.

Professor Goodspeed : Theory of the potential ( 1 ) ;

Analytic statics (1); Rigid dynamics (2); Thermo-
dynamics ( 1 ) ; Dynamics of a particle ( 1 )

.

Dr. Richards : Application of harmonic series to

physical problems.

Yale.

Professor Clark: Electricity and magnetism (1);
Thermodynamics and properties of matter (2).

Professor Beebe : Celestial mechanics (3).

Professor Bumstead : Problems in mathematical
physics (2).

Mr. Wilson : Analytical mechanics (li).

MINERALOGY.
Chicago.

Professor Iddings : Advanced petrology (4 or 8)

;

Special petrology (4 or 8).

Columbia.

Professor Moses : Descriptive and determinative

mineralogy ( 2 -|- <? )
; Physical crystallography {l-\-4);

Physical crystallography, advanced (6); Mineralogy,

special (research).

Dr. Luquer : The minerals of building-stones (2);

Optical mineralogy (2+5, 2 mos.); Optical miner-

alogy, advanced (12).
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Cornell.

Professor Gill: Physical crystallography (IJ);

Petrography (IJ); Seminar (I); Eesearch work in

mineralogy and petrography.

Harvard.

Professor Wolff : Petrography (3).

Professor Wolff and Dr. Palache : Physical crystal-

lography ; Mineralogical and petrographical research.

Dr. Palache : Crystallography.

Johns Hopkins.

Professor Mathews: General mineralogy (4); Ad-
vanced mineralogy (3); Petrography (3).

Pennsylvania.

Professor Brown : Mathematical and physical crys-

tallography (1 + -4); Systematic mineralogy (1 +-^);
Chemical and synthetic mineralogy (! + >?); Deter-
mination of minerals {4).

Yale.

Professor Penfield : Determinative mineralogy (3);
Crystallography (1); Descriptive mineralogy (l^);
Descriptive mineralogy, advanced (1); Experimental
work in crystallography and mineralogy; Eesearch
courses.

PHYSICS.

(Consult also Mechanics.)
Chicago.

Professor Michelson : Theoretical physics (4, IJ
qr. ); Experimental physics, advanced {10); Eesearch
course (SO); Spectrum analysis (4, 6 wks.

)
; Inter-

ference methods and their appflication (4, 6 wks.).
Dr. Mann : Development of physical ideas (4, 1

qr.).

Columhia.

Professor Eood : Magnetism and electricity, sound
(2 + ^ or (5) ; Light, heat (3 -f- ^ or ^).

Professor Hallock : Units and measurements, exact
electrical measurement (2 + ^ to 5).

Professors Eood, Hallock, Dr. Tufts, Mr. Trow-
bridge : Laboratory courses in physics.

Cornell.

Professor Nichols : Physical seminar (2).
Professor Merritt : Theoretical physics (4) ; Eecent

advances in experimental physics (1).
Professors Nichols and Merritt : Advanced labora-

tory practice in general physics (research).

Professor Moler : Advanced photography (2).
Mr. Shearer : Theory of light (4) ; Wave motion

(2).
Mr. Ambler: Theory of alternating currents (1).

Harvard.

Professor B. 0. Peirce : Electrostatics, electrokine-
matics, electromagnetism (1, 6 to 8) ; Electricity and
magnetism (research).

Professor Hall : Heat and electricity (research).
Professor Trowbridge : Electrodynamics (5) ; Light

and electricity (research).

Professors Trowbridge and Sabine : Electrody-
namics, magnetism, electromagnetism (2 + lab. ).

Professor Sabine : The theory of the microscope

_(1J) ; Light and heat (2 4- 5 to 5) ; Eesearch courses
in light and heat.

,

Johns Hopkins.

Professor Ames : General physics (3).
Professor Wood: Physical optics (IJ); Eecent

progress in physics (3).

Mr. Whitehead : Applied electricity.

Pennsylvania.

Professor Goodspeed (see Mechanics).
Professor Goodspeed and Dr. Eicbards : Absolute

physical measurements (<? to 9) ; Theory and practice
of spectroscopy {3); Seminary (1).

Dr. Eicbards: Electricity and magnetism (2);
Theory of sound (1); Eadiation, electromagnetic
theory (2).

Yale.

Professor A. W. Wright : Physics [heat, light,

electricity, magnetism] (2); Advanced physics (2).
Professor Hastings : Theory of observation, method

of least squares, theory of electricity, electrical

measurements (3 + 6).

PHYSIOLOGICAL CHEMISTEY.
Chicago.

Professor Mathews : Physiological chemistry {4 or
6,lqr.).

Columhia.

Professor Chittenden, Dr. Gies, Messrs. Eicbards and
Cutter : General physiological chemistry {2 -{- 6).

Dr. Gies, Mr. Cutter: Advanced physiological
chemistry, laboratory {6).

Dr. Gies, Mr. Eicbards : Special physiological
chemistry, laboratory {12).

Cornell.

Professor Orndorff, Mr. Teeple : Physiological
chemistry {2 -\- 2).

Professor Orndorff : Advanced physiological chem-
istry (laboratory).

Harvard.

Dr. Koch : Chemical physiology (IJ).

Yale.

Professor Chittenden : Physiological chemistry {2).
Professors Chittenden and Mendel : Physiological

chemistry (4-|-^).

PHYSIOLOGY.
Chicago.

Professor Loeb : The physiological effects of ions

(4, 1 qr. ); Physiology of space sensations (4, 1 qr.);

Physiological morphology and theory of tropisms

(4, 1 qr. ) ; Seminar (1) ; Eesearch work (8).

Columbia.

Professor Curtis : Laboratory course in special

physiology {3).
Professors Curtis, Lee, Dr. Green ; The physiology

of man as related to that of other mammals and of

lower vertebrates (4).

Professor Lee : General physiology (1).

Professor Lee, Mr. Budington : Laboratory course
in general physiology (5).

Cornell.

Professor Wilder, Dr. Stroud, Mr. Eeed : Eesearch
in physiology (daily); Fortnightly conference.
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E^arvard.

Professor Bowditch : Experimeutal physiology

(research).

Johns Hopkins.

Professor Howell : Eesearch courses ; Physiological

journal club (1); Physiological seminar (1).

Professor Howell, Drs. Dawson, Erlanger, Mr.
Stiles : Advanced research ; Eegular medical course

m + 3); Special course (3).

Yale.

Professor Chittenden : Elementary physiology (1);
Experimental toxicology (1); Physiology of nutri-

tion (1).

Professors Chittenden, Mendel : Experimental
physiology (3); Seminary (2).

PSYCHOLOGY.
Chicago.

Professor Dewey : Seminar, mental development
(4, 2qr.).
Professor Angell, Dr. Fite : Experimental psychol-

ogy, training course (4, 3 qr.); Experimental psy-

chology, research (4, 3qr. ).

(See also Sociology and Statistics.)

Columbia.

Professor Cattell : Experimental psychology, intro-

ductory (2); Problems in experimental psychology

(2); Kesearch in experimental psychology (daily).

Professor Cattell, Mr. Davis : Experimental psy-
chology, laboratory (;g' or ^).

Professor Starr : Diseases of the mind and nervous
system (1).

Professor Farrand : Physiological psychology (3);
Abnormal and pathological psychology ( 1 )

; Kesearch
in physiological and abnormal psychology.

Professor Thorndike :
' Genetic psychology, ad-

vanced (2); Eesearch in genetic and comparative
psychology.

Mr. Strong: Analytic psychology (1); Philosophy
of mind (1); Eesearch in analytic psychology and
the philosophy of mind.

Cornell.

Professor Titchener, Drs. Bentley, Whipple, Mr.
Baird : Systematic psychology (3); Laboratory ex-
ercises in psychology ; Seminar in psychology, and
advanced laboratory work.

Dr. Bentley : History of psychophysics (j).
Dr. Washburn : Social psychology.

Harvard.

Professor James : The psychological elements of

religious life (i).

Professor Miinsterberg : Psychological seminar,
The theory of the will (2).

Professor Miinsterberg, Dr. MacDougall : Experi-
mental psychology, advanced research.

Dr. MacDougall: Advanced psychology (Is); Ex-
perimental psychology, elementary (5).

Peyinsylvania.

Professor Witmer : Fundamental processes (1);
Physiological psychology (1); Complex mental proc-
esses (1) ; Experimental psychology (1) ; Modern psy-
chological theory (li); Seminar in child psychology
(lo); Eesearch.

Yale.

Professor Duncan : General psychology, advanced
(2).

Professor Scripture : Physiological and experimental
psychology (2) ; Experimental psychology, elementary
(2) ; Experimental phonetics ( 1 )

; Theory of statistics

and measurements (1); Technical course in experi-
mental psychology (1 )

; Eesearch.

SOCIOLOGY AND STATISTICS.
Chicago.

Professor Small : The ethics of sociology (4, 1 qr.)

;

Seminar, Problems in methodology and classification

(4) ; The premises of general sociology (4, 1 qr. ) ; An
outline of general sociology (4, 1 qr. ).

Profassor Henderson : The group of industrials

(4, 1 qr. ); Seminar, Methods of social amelioration

(4); Urban communities (4, 1 qr. ); Philanthropy in

its historical development (4, 1 qr. ).

Professor Talbot : Seminar in sanitary science (4).
Professor Thomas: Art and the artist class (4, 2

qrs.); Development of mind in the race (4, 1 qr. );

Primitive social control (4, 1 qr. )

.

Professor Vincent : Public opinion (4, 1 qr.
) ; Edu-

cation as a social function (4, 1 qr. ).

Dr. Mitchell: Training course in statistics (4,

Iqr.).

Columbia.

Professor Giddings : Principles of sociology (2);
Social evolution (1); Progress and democracy (1);
Pauperism, poor laws and charities (1); Crime and
penology (1) ; Seminar in sociology (1).

Professor Mayo-Smith : Statistics and sociology

( 1 )
; Statistics and economics ( 1 )

; Theory of statistics

(1); Laboratory work in statistics.

Dr. Eipley : Eacial demography.
Dr. Bayles : The civil aspect of ecclesiastical or-

ganizations (1).

Cornell.

Professor Willcox : Elementary social economics

(2); Elementary statistics (2 + ^); Advanced statis-

tics (2).
Professor Fetter : Methods of modern philanthropy

(2).
Professor Powers: The modern regime (2); Social

interpretation of art ( 1 )
; Seminar, The evolution of

society (2).

Hco'vard.

Professor Ashley : Statistics (1).

Professor Carver: Principles of sociology (3); So-

cialism and communism (1).

: Seminar (1).

Johns Hopl'ins.

Dr. Brackett : Public aid, charity and correction

(1, 3 mos. ) ; Conferences on charitable legislation and
custom in England and the United States (1).

Fennsylvania.

Professor Lindsay : Structure of modern society

(2); Social-debtor classes (2); Seminar in sociology.

Yale.

Professor Sumner : The mental reactions (2); The
beginnings of industrial organization (2) ; The science

of society, elementary (2) ; The science of society,

advanced (2).
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ZOOLOGY (including NEUROLOGY).

Chicago.

Professors Whitman, Lillie, Dr. Child : Zoological

problems, research {'\.-\- 18).

Professor Davenport : Experimental and statistical

zoology (8).

Professors Whitman, Davenport, Lillie, Dr. Child :

Seminar in zoology (2).

Professor Donaldson : The growth of the brain and
its physical characters as related to intelligence

(2 + -^) 1 c[r-)j Seminar in neurology (2); Eesearch,

the study of neurological problems (8).

Professor Donaldson, Dr. Plardesty : The architec-

ture of the central nervous system (2 4- 4, 1 qr. ) ; Gross

and microscopic anatomy of the human central nerv-

ous system and sense organs (3+ ^j 1 qr- )•

Dr. Hardesty : The architecture of the central

nervous system {2-\-10, 6 wks. ); Comparative his-

tology of the central nervous system and sense organs

(2 + 5).

ColumMa.

Professor Wilson : Comparative embryology ( 1 +
lab.); Cellular biology {3).

Professor Osborn : Mammals, living and fossil (6).

Professors Wilson, Osborn : Comparative zoology,

advanced {10).

Professor Dean : Classification and comparative
anatomy of the vertebrates (1 + 1'); Embryology of

fishes (1), Embryology of vertebrates (J + 1).

Professor Crampton: Experimental embryology (5).

Dr. Calkins : General zoology of invertebrates, ad-

A'anced (IJ + 3); The protozoa (J+ 1); Sanitary bi-

ology (1^).
Dr. Strong : Comparative neurology (1 + ^) ; The

human brain and spinal cord (1 + ^).

Dr. McGregor : Mammalian dissection.

Professor Osborn, Dr. McGregor : Eeadings and
conferences in Gegenbaur's Vergleichende Anatomic

(1).
: Practical histology ; Practical

embryology ; Seminar ; Journal Club.

Cornell.

Professor Wilder, Dr. Stroud, Mr. Eead : Eesearch
in vertebrate zoology and neurology (daily); Depart-
ment conference.

Professor Comstock : Eesearch in entomology
(daily); Morphology and development of insects (2).
Professor Gage : Eesearch in histology and embryol-

ogy (5); Advanced microscopy (2J); Seminar in

microscopy, histology and embryology.

Harvard.

Professor Mark : Anatomy and development of ver-
tebrates and invertebrates (research).

Professor Mark, Dr. Eand : Microscopical anatomy
(1^); Embryology of vertebrates (1?).
Professor Jackson : Fossil invertebrates (IJ); Fos-

sil invertebrates, special groups (1^^).

Professor Parker: Introduction to the study of

the nervous system ( IJ) ; The nervous system and its

terminal organs (li).

Dr. Eand, Mr. Carpenter : Comparative anatomy
of vertebrates (3).

Dr. Castle : Experimental morphology, phylogen-
esis (2).

Johns Hopkins.

Professor Brooks, Drs. Andrews, Johnson : Ad-
vanced laboratory work (daily); Journal club (1);
Seminar (1).

Pennsylvania.

Professor Jayne : Human anatomy (research)
;

Mammalian osteology (research).

Professors Conklin, Montgomery, Dr. Calvert :

Comparative anatomy and embryology of the inverte-
brata ( 1 + 5

)
; Zoological seminar (1).

Dr. Moore : Eecent and fossil vertebrata (2 -\-2).

Yale.

Professor Verrill : Zoology, comparative anatomy^
morphology, histology, systematic zoology.

Professor Smith, Dr. Coe : Elementary anatomy
and histology (2) ; Comparative anatomy and gen-
eral biology (3) ; Advanced comparative anatomy
and general biology (daily).

Professor Ferris : Comparative morphology of the
vertebrate brain ( 1 )

.

Dr. Coe : Cytology and general embryology (2).

Geo. B. Germann.

PRIZE-SUBJECTS IN APPLIED SCIENCE.*

The program of .subjects for which prize*

will be awarded by the Societe industrielle d&
Mulhouse next year has been issued, and copies

can be obtained upon application to thfr

secretary of the Society. In general chemistry,

medals will be awarded for the best memoirs or

works on the theory of the manufacture of

alizarin reds ; the synthesis of the coloring

matters of cochineal ; theoretical and practical

study of the carmine of cochineal ; study of the

coloring matter of cotton ;
the composition of

aniline blacks
;
physical and chemical modifica-

tions which occur when cotton fiber is trans-

formed into oxycellulose ; action of chlorine

and its oxygen compounds upon wool ; con-

stitution of coloring matters employed in linen

fabrics
; synthesis of a natural coloring matter

used in industries ; and theory of the natural

formation of an organic substance and prepara-

tion of the substance by synthesis.

In connection with dyeing, medals will be

awarded for the best works presented on the

following subjects : A new mordant which ad-

mits of practical use ; metallic solutions which.

give up their bases to textile fibers, and the con-

ditions in which they are most eflfective ; iron

mordants and the part they play in dyeing ac-

cording to their condition of oxidation and
hydration ; an aniline black which will not de-

* Fiom Nature.
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teriorate in the presence of othei' colors or aflfect

these colors, especially those of albumin
; a

soluble black for dyeing, which will resist the

action of light and soap as much as aniline

black ; a light blue cheap enough to be used to

dye wools and not affected by boiling or by

light ; a blue similar to ultramarine which can

be fixed upon cotton by a chemical process ; a

pure yellow which behaves like alizarin as re-

gards its dyeing properties ; a lake-red
; a pur-

ple ; a coloring matter to supersede logwood in

its various applications ; an assistant especially

applicable to wool, capable of being cleared by

simple washing, and composed of substances

other than tin salts, hydrosulphites, sulphites,

and bisulphites ; new method of fixing aniline

colors ; a means of making colors resist the

action of soap or of prolonged boiling ; a means
of producing the sheen of gold and silver upon

materials by metallic powders ; a manual con-

taining tables showing the densities of as many
inorganic and organic compounds as possible,

in the crystallized state and in cold saturated

solution
; the synthesis of a substance having

the essential properties of Senegal gum ; a sub-

stance to supersede egg-white in the dyeing of

linen ; a colorless blood albumin which can be

used instead of egg-white ; a manual on the

analysis of compounds employed in fabric print-

ing and in dyeing ; an indelible ink for mark-

ing cotton and similar materials ; a practical

method of removing grease spots from mate-

rials ; a memoir on the use of resins in bleach-

ing cotton fiber ; a memoir on the bleaching and

dyeing of various kinds of cotton ; also memoirs

dealing similarly with wool and silk ; use of

hydrogen peroxide for bleaching ; improve-

ments in the bleaching of wool and silk ; and

manuals on the bleaching of cotton, wool, silk,

hemp and other fibers.

In connection with fabric printing, medals are

offered for an alloy or other substance which

has both the elasticity and durability of steel

and also the property of not causing any
chemical action in the presence of acid colors

and colors containing certain metallic salts
;

a new cylinder machine capable of printing at

least eight colors at once ; and an application

of electricity to bleaching, dyeing or fabric

printing.

Among the prize subjects in mechanical arts

are : A means of recording by a graphical

method the work done by steam engines in a

given period (ordinary indicator diagrams do
not fulfil the conditions); memoir on the spin-

ning of combed wool ; on the force required to

start spinning machines ; a motor for driving

machines used in printing fabrics.

In electricity medals will be awarded for an
electric motor the power and driving rate of

which can be easily varied ; a memoir on the

comparative cost of electricity and gas for light-

ing a town having a population of at least 30,-

000 ;
and comparative costs of electricity, gas,

acetylene and water-gas for lighting an indus-

trial establishment.

Money prizes as well as medals are awarded
for some of the subjects, and all the competitions

are open to every one, irrespective of nation-

ality. The memoirs, designs or models sub-

mitted for the awards should be sent to the

president of the Society industrielle de Mul-

house before February 15, 1902.

SCIENTIFIC NOTES AND NEWS.

A ROYAL commission has been appointed in

Great Britain to study the relation of bovine

and human tuberculosis, consisting of Sir

Michael Foster, Dr. Sims Woodhead, Dr. Harris

Cox Martin, Professor J. McFadyean and Pro-

fessor R. W. Boyce.

Dr. W J McGee and Dr. W. H. Holmes

were at St. Louis recently to advise in regard

to the exhibit of anthropology and ethnology

at the exposition in 1903. Very comprehensive

exhibits were recommended, of which we hope

to give later a detailed account.

Professor Willis L. Moore, chief of the

Weather Bureau, visited the Yellowstone Park

last week, with a view to studying the desira-

bility of establishing there a weather station.

Mr. H. D. Hubbard, private secretary to

President Harper, of the University of Chicago,

has been appointed, as the result of a civil

service examination, secretary of the National

Bureau of Standards, at a salary of $2,000 a

year.

The Dutch Academy of Sciences at Harlem

has elected to membership H. Haga, professor
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of physics at Groningen ; Ed. Yerschaffelt,

professor of botany and pharmacognosy at

Amsterdam, and S. G. De Vries, of Leiden.

Foreign members have^been elected as follows :

H. Becquerel, professor of physics at the Ecole

Polytechnique, Paris ; Max Planck, professor

of mathematical physics and director of the

Institute for Theoretical Physics at the Uni-

versity of Berlin, and Heinrich Dubois, asso-

ciate professor of physics at the same university.

Joseph Y. Bergen, the"author of well-known

text-books on botany, has resigned his position

in the English High School of Boston. With
his family he sailed on September 3 for Naples,

Italy, where for the future he will make his

home.

The oflBcers of the Society for the Promotion

of Agricultural Science elected at the recent

Denver meeting, to serve for next year, are :

President, W. H. Jordon, director of the New York
State Experiment Station, Geneva.

Secretary- Treasurer, [F. M. Webster, Wooster Ohio.

Memhers of the Executive Committee, to serve with

the president'and secretary, W. J. Beal, Agricultural

College, Mich. ; W. E. Lazenby, Columbus, Ohio
;

C. S. Plumb, Lafayette, Indiana.

Dr. Adolf Fick, the eminent physiologist,

died on August 21, at the age of seventy-one

years. He was born at Cassell, and after study-

ing at Zurich became professor at that Univer-

sity iu 1876. In 1868 he removed to Wiirz-

burg, where he made the laboratory of

physiology one of the most important in

Germany. He published a well-known com-
pendium of physiology, the third edition of

which appeared in 1882, and was also the

author of books on the physiology of the senses

and on muscular contraction, to which subjects

his researches contributed in an important

degree.

The death is announced of Admiral Jon-

quieres, the well-known^French geometer.

Professor Samuel Porter, a widely known
teacher of the deaf and dumb, died at his home
in Farmington, Conn., on September 2, at the

age of ninety-one. He was a son of President

Noah Porter, of Yale College, and graduated

from that institution. He began the instruction

of the deaf and dumb] at Hartford, where he

remained till 1836. In 1846 he went to New
York and in 1866 was made professor of mental
science and English philology at Gallaudet Col-

lege, Washington. He became professor emeri-

tus in 1884.

During the present season the biological

laboratory of the United States Fish Commis-
sion at Wood's Holl, Massachusetts, has been

under the personal direction of Dr. H. M. Smith,

of the Commission staff. The former director,

Dr. H. C. Bumpus, owing to his new duties at

the American Museum of Natural History, was
unable to continue his services, much to the

regret of Commissioner Bowers. Among those

who have occupied tables and pursued investi-

gations during the summer are Dr. Robert P.

Bigelow, Massachusetts Institute of Tech-

nology ; Dr. Gary N. Calkins, Columbia Uni-

versity ; Dr. Otto Folin, McLean Hospital

(Waverly, Mass.); Dr. Caswell Grave, Johns

Hopkins University ; Mr. Karl Kellerman, U.

S. Department of Agriculture
;
Dr. F. T. Lewis,

Harvard Medical School ; Dr. H. R. Linville,

DeWitt Clinton High School ; Professor W. J.

Moenkhaus, Indiana University
; Professor

George H. Parker, Harvard University ; Dr. H.

W. Rand, Harvard University
; Dr. R. M.

Strong, Harvard University ; Dr. F. B. Sum-
ner, College of the City of New York ; Dr. W.
T. Swingle, U. S. Department of Agriculture,

and Professor R. W. Tower, Brown University.

Two vacancies in the position of assistant

computer in the Nautical Almanac Office will

be filled by civil service examination on

October 8 and 9.

A New York State civil service examination

will be held on or about September 28, to fill

certain positions, including that of electrical

engineer, at a salary of $900, and of instructor

in various manual arts in the State reformatories

and institutions.

At the approaching annual reception and

opening of the American Museum of Natural

History, New York, the Tiffany collection of

gems, recently presented to the museum by Mr.

J. Pierpont Morgan, will be on exhibition

;

part of the Bement collection of minerals will

also be exhibited.
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The library of natural history, which the

Park Department has fitted up in the Swedish

schoolhouse on the West Drive near the Metro-

politan Museum, is used by fifty to one hun-

dred people daily. It will be kept open dur-

ing the winter, and it is expected that it will

be used by children from the schools. The
library is dependent on gifts, and books or

journals bearing on natural history will be

gladly received.

Mr. Andrew Carnegie has ofiered $20,000

and $15,000, respectively, to Riverside, Cal.,

and Chatham, N. Y., for public libraries.

The New York City Board of Health has

adopted resolutions requiring public institutions

to report cases of malaria and requesting

physicians to do the same.

In harmony with the vote of the executive

committee, the eighteenth annual meeting of

the Association of Official Agricultural Chemists

will be held in Washington, D. C, beginning

Thursday, November 14, and continuing over

Friday and Saturday, 15 and 16, or until the

business of the Association is completed. The
authorities of the Columbian University have

extended the courtesy of the use of the Uni-

versity lecture hall for the various sessions.

The following order of business will be ob-

served : The president's address ; reports of the

referees on nitrogen, on potash, on phosphoric

acid, on soils, on ash, on foods and feeding

stuffs, on liquor and food adulteration, on

dairy products, on sugar, on tannin, on in-

secticides
; reports of special committees (ab-

stract committee, food standards, fertilizer

legislation, volumetric standards).

The following preliminary program of sub-

jects for the proposed International Confer-

ence on Plant Breeding and Hybridization, to

be held in the fall of 1902, is announced by

the Horticultural Society of New York. The
exact dates for the meetings are not yet decided

upon, and the program as given is subject to

alteration :

BesuUs of Hybridization and Plant Breeding in

Canada. ( Illustrated by specimens. ) William Saun-

ders, director of the Central Experimental Farm,

Ottawa, Canada.

Notes on Plant Breeding in California. E. J. Wick-

son, horticulturist, Agricultural Experiment Station,

University of California.

Plant Breeding in Nexo Jersey. (Illustrated by
specimens. ) B. D. Halsted, professor of botany in

Eutgers College, New Brunswick, N. J.

Hybrid Plums. F. A. Waugh, horticulturist, Ver-
mont Agricultural Experiment Station.

Variations in Hybrids not appearing in the First

Generation, htt Later. E. S. Goff, horticulturist,

Agricultural Experiment Station, University of Wis-
consin.

Pesults in the breeding of Species of Eicinus. E.
Mead Milcox, botanist, Oklahoma Agricultural Ex-
periment Station.

On Orchid Hybrids. (Illustrated by specimens of

the parents and progeny. ) Oakes Ames, Ames Bo-
tanical Laboratory, North Easton, Mass.

The Wild Hybrida of the North American Flora.

(Illustrated by specimens of the parents and progeny.

)

David George, museum aid, New York Botanical

Garden.

Hybrid Beans. E. A. Emerson, horticulturist,

Agricultural Experiment Station, University of

Nebraska.

Cytological Aspects of Hybrids. W. A. Cannon, Co-

lumbia University, New York City.

Con-elation between the Fruit and other Parts of the

Plant in Form, Color and other Characteristics, (Il-

lustrated by specimens.) S. A. Beach, horticulturist,

New York State Experiment Station, Geneva, N. Y.

Other papers, the titles of which have not yet

been communicated, are also promised from the

following : Delegates representing the Royal

Horticultural Society of England ;
Luther Bur-

bank, Santa Rosa, Cal.; J. Craig, Cornell Uni-

versity, Ithaca, N. Y.; K. C. Davis, West

Virginia Agricultural Experiment Station ; S.

B. Green, Agricultural Experiment Station,

University of Minnesota ; H, C. Price, Iowa

Agricultural Experiment Station ; W. van

Fleet, M.D., Little Silver, N. J.; J. C. Whitten,

Agricultural Experiment Station, Columbia,

Mo.; C. W. Ward, Queens, N. Y.; H. J. Web-

ber and others representing the United States

Department of Agriculture.

There was held at Glasgow last week an

international engineering congress under the

auspices of the leading British engineering

societies. Lord Kelvin was the honorary presi-

dent and Mr. James Mansergh the president.

The sections in which the congress met were as

follows :
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Section I.—Railways. Chairman, Sir Benjamiu

Baker.

Section II.—Waterways and Maritime Works.

Chairman, Sir John Wolfe Barry, K.C.B., F.E.S.

Section III.—Mechanical Engineering (Institution

of Mechanical Engineers). Chairman, Mr.W.H. Maw.
Section 7F.—Naval Architecture and Marine Engi-

neering (Institution of Naval Architects). Chairman,

the Eight Hon. the Earl of Glasgow.

Section V.—Iron and Steel (Iron and Steel Insti-

tute). Chairman, Mr. William Whitwell.

Section VI.—Mining ( Institution of Mining Engi-

neers). Chairman, Mr. James S. Dixon.

Section VII.—Municipal Engineering (Association

of Municipal and County Engineers). Chairman,

Mr. E. George Mawbey.

Section VIII.—Gas Engineering (Institution of

Gas Engineers). Chairman, Mr. George Livesey.

Section IX.—Electrical (Institution of Electrical

Engineers). Chairman, Mr. W. E. Langdon.

The Department of State has received from

the Russian Embassy, Washington, under date

of August 12, 1901, notice of the International

Exposition and Congress of Fisheries, to be

held in St. Petersburg in 1902. An invitation

is extended to the United States to participate

in the exposition and to send oflScial delegates

and experts to the congress. The exhibition

is open to Russian and foreign exhibitors. Its

objects consist in : (a) Determining the actual

condition of sea and fresh-water fisheries, and
of other similar pursuits

; (6) acquainting pro-

ducers and consumers with the various prod-

ucts of fisheries and with methods of prepar-

ing and preserving the same
;

(c) exhibiting

the gradual development and actual state of

artificial fish breeding, as likewise the various

aspects of amateur fishing and angling
;

{d)

promoting scientific research pursued in the

interests of fisheries.

Dr. Calmette, the director of the Pasteur In-

stitute at Lille, and the discoverer of a cura-

tive serum for the efi'ect of snake-bite, was, as

a correspondent to the Lancet reports, recently

severely bitten on the hand by a trigono-

cephalus. Dr. Calmette without delay gave
himself an injection of his anti-venomous serum,

but nevertheless the hand swelled up and acute

fever set in
;
but by the afternoon of the same

day Dr. Calmette was sufficiently recovered to

attend a sitting of the Conseil-Gen^ral of the

Department, at which he argued in favor of a

grant in aid of the sanatorium which he has

undertaken to found at Lille. On the follow-

ing day he was perfectly well, having thus

afforded in his own person, albeit unwillingly,

a convincing proof of the efficacy of his excel-

lent remedy.

UNIVERSITY AND EDUCATIONAL NEWS.

It appears that German soldiers are still oc-

cupying the buildings of the University at

Tien-Tsin, and the question has been brought

to the attention of our Department of State,

the institution being conducted under Ameri-

can auspices.

Thomas L. Watson, Ph.D. (Cornell), assist-

ant state geologist of Georgia for the past four

years, has been elected professor of geology and

botany at Denison University, Granville, Ohio.

Professor F. C. Van Dyck, who holds the

chair of electricity and mechanics at Rutgers

College, has been made dean of the faculty.

E. B. Holt, M.A. (Columbia), Ph.D. (Har-

vard), has been appointed instructor in psy-

chology in Harvard University, succeeding Dr.

Robert MacDougall, recently called to the

chair of psychology in the School of Pedagogy,

New York University.

Mr. Frank Nicholas Spindler has been

elected professor of psychology and pedagogy

in the State Normal College, at Stevens Point,

Wisconsin.

Mr. a. H. Yoder, of the University of Indi-

ana, has been appointed professor of pedagogy

at the University of Washington.

A. L. Kroeber, Ph.D. (Columbia), has been

appointed instructor in Indian anthropology in

the University of California.

At Brown University, Mr. G. F. Parmenter

and Dr. N. A. Dubois have been appointed in-

structors in chemistry.

Mr. S. Y. Wara has been awarded a teach-

ing fellowship in chemistry in the University of

Missouri.

Dr. Rudolph Zuber has been promoted to a

full professorship of geology at the University

at Lemberg.





William McKI^LEY, twenty-fifth President of the ITnited St>at€S, universally

beloved and honored by a I^ation whose greatness he maintained and advanced, died

on September 14, 1901.



SCIENCE
A WEEKLY JOURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE, PUBLISHING THE

OFFICIAL NOTICES AND PROCEEDINGS OF THE AMERICAN ASSOCIATION
FOR THE ADVANCEMENT OF SCIENCE.

Editorial Committee: S. Newcomb, Mathematics; E. S. Woodward, Mechanics; E. C. Pickering,
Astronomy ; T. C Mendenhall, Physics

; R. H. Thurston, Engineering
; Ira Remsen, Chemistry

;

Charles D. Walcott, Geology
; W. M. Davis, Physiography

; Henry F, Osborn, Paleon-

tology ; W. K. Brooks, C. Hart Merriam, Zoology
; S. H. Scudder, Entomology

; C. E.

Bessey, N. L. Britton, Botany ; C. S. Minot, Embryology, Histology ; H. P. Bow-
ditch, Physiology ; J. S. Billings, Hygiene ; William H. Welch, Pathol-

ogy ; J. McKeen Cattell, Psychology ; J. W. Powell, Anthropology.

Friday, September 20, 1901.

COJSITENTS :

The Address of the President of the British Associa-

tion for the Advancement of Science : Professor

A. W. EtJCKER 425

The America)} Association for the Advancement of

Science :—
A Notable Factor of Social Degeneration: A. W.
Butler 444

Scientific Books

:

—
Beighard and Jennings on the Anatomy of the Cat:

Professor Horace Jayne. Doflein^s Zell-

und Protoplasmastudien 453

Scientific Journals and Articles 455

Discussion and Correspondence

:

—
Discord and Psychology: PROFESSOR W. Le
CoNTE Stevens. Magazine Entomology : Pro-

fessor John B. Smith. 455

Current Notes on Physiography :
—

The Banges of the Great Basin ; Physiographic

Evidence of Faulting; The Keritucky Moun-
taineers: Professor W. M. Davis 457

University of Chicago's Field-work in Botany, Geol-

ogy and Zoology 459

The Neio York Botanical Garden 460

Scientific Notes and News 461

University and Educational News 464

MSS. intended for publication and books, etc., intended
for review should be sent to the responsible editor, Pro-
fessor J. McKeen Cattell, Garrison-on-Hudson, N. Y.

ADDRESS OF THE PRESIDENT OF THE
BRITISH ASSOCIA TION FOR THE AD-

VANCEMENT OF SCIENCE.^

The first thought in the minds of all of

us to-night is that since we met last year

* Glasgow meeting, 1901.

the great Queen, in whose reign nearly all

the meetings of the British Association have
been held, has passed to her rest.

To sovereigns most honors and dignities

come as of right ; but for some of t^hem is

reserved the supreme honor of an old age

softened by the love and benedictions of

millions ; of a path to the grave, not only

magnificent, but watered by the tears both

of their nearest and dearest, and of those

who, at the most, have only seen them from

afar.

This honor Queen Victoria won. All the

world knows by what great abilities, by

what patient labor, by what infinite tact

and kindliness, the late Queen gained both

the respect of the rulers of nations and the

affection of her own subjects.

Her reign, glorious in many respects, was

remarkable, outside these islands, for the

growth of the Empire ; within and without

them, for the drawing nearer of the Crown
and the people in mutual trust ; while,

during her lifetime, the developments of

science and of scientific industry have

altered the habits and the thoughts of the

whole civilized world.

The representatives of science have al-

ready expressed in more formal ways their

sorrow at the death of Queen Victoria, and

the loyalty and confident hope for the future

with which they welcome the accession of

King Edward. Bat none the less, I feel
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sure that at this, the first meeting of the

British Association held in his reign, I am

only expressing the universal opinion of all

our members when I say that no group of

the King's subjects trusts more implicitly

than we do in the ability, skill and judg-

ment which His Majesty has already shown

in the exercise of the powers and duties of

his august office ; that none sympathize

more deeply with the sorrows which two

great nations have shared with their sov-

ereigns ; and that none cry with more fer-

vor, ' Long live the King !'

But this meeting of the British Associ-

ation is not only remarkable as being the

first in a new reign. It is also the first in

the new century. It is held in Glasgow at

a time when your International Exhibition

has in a special sense attracted the atten-

tion of the world to your city, and when
the recent celebration of the ninth jubilee

of your University has shown how deeply

the prosperity of the present is rooted in

the past. What wonder, then, if I take

the chair to which you have called me with

some misgivings? Born and bred in the

south, I am to preside over a meeting held

in the largest city of Scotland. As your
chosen mouthpiece I am to speak to you of

science when we stand at the parting of the

centuries, and when the achievements of

the past and present, and the promise of

the future, demand an interpreter with
gifts of knowledge and divination to which
I cannot pretend. Lastly, I am president of

the British Association as a disciple in the
home of the master, as a physicist in a city

which a physicist has made forever famous.
Whatever the future may have in store for

Glasgow, whether your enterprise is still to
add wharf to wharf, factory to factory and
street to street, or whether some unforeseen
'tide in the affairs of men' is to sweep
energy and success elsewhere, fifty-three

years in the history of your city will never
be forgotten while civilization lasts.

More than half a century ago, a mere lad

was the first to compel the British Associa-

tion to listen to the teaching Joule, and

to accept the law of the conservation of

energy. Now, alike in the most difficult

mathematics and in the conception of the

most ingeniou'S apparatus, in the daring

of his speculations and in the sound-

ness of his engineering, William Thom-
son, Lord Kelvin, is regarded as a leader

by the science and industry of the whole

world.

It is the less necessary to dwell at length

upon all that he has done, for Lord Kelvin

has not been withoiit honor in his own
country. Many of us, who meet here to-

night, met last in Glasgow when the Uni-

versity and city had invited representatives

of all nations to celebrate the jubilee of his

professorship. For those two or three days

learning was surrounded with a pomp
seldom to be seen outside a palace. The
strange middle-age costumes of all the chief

universities of the world were jostling here,

the outward signs that those who were

themselves distinguished in the study of

Nature had gathered to do honor to one of

the most distinguished of them all.

Lord Kelvin's achievements were then

described in addresses in every tongue, and

therefore I will only remind you that we,

assembled here to-night, owe him a heavy

debt of gratitude ; for the fact that the

British Association enters on the twentieth

century conscious of a work to do and of

the vigor to do it is largely due to his con-

stant presence at its meetings and to the

support he has so ungrudgingly given. We
have learned to know not only the work of

our great leader, but the man himself ; and

I count myself happy because in his life-

long home, under the walls of the university

he served so well, and at a meeting of the

Association which his genius has so often

illuminated, I am allowed, as your Presi-

dent, to assure him in your name of the
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admiration, respect, nay, of the affection, in

which we all hold him.

I have already mentioned a number of

circumstances which make our meeting

this year noteworthy ; to these I must add

that for the first time we have a Section

for Education, and the importance of this

new departure, due largely to the energy

of Professor Armstrong, is emphasized by

the fact that the Chair of that Section will

be occupied by the Vice-President of the

Committee of Council on Education—Sir

John Gorst. I will not attempt to forecast

the proceedings of the new Section. Edu-

cation is passing through a transitional

stage. The recent debates in Parliament

;

the great gifts of Mr. Carnegie ; the discus-

sion as to university organization in the

north of England ; the reconstitution of the

University of London ; the increasing im-

portance attached to the application of

knowledge both to the investigation of na-

ture and to the purposes of industry, are all

evidence of the growing conviction that

without advance in education we cannot re-

tain our position among the nations of the

world. If the British Association can pro-

vide a platform on which these matters may
be discussed in a scientific but practical

spirit, free from the misrepresentations of

the hustings and the exaggerations of the

partisan, it will contribute in no slight

measure to the national welfare.

But amid the old and new activities of

our meeting the undertone ofsadness, which
is never absent from such gatherings, will

be painfully apparent to many of us at

Glasgow. The life-work of Professor Tait

has ended amid the gloom of the war-

cloud. A bullet, fired thousands of miles

away, struck him to the heart, so that in

their deaths the father and the brave son,

whom he loved so well, were not long di-

vided. Within the last j^ear, too, America
has lost Kowland

; Viriamu Jones, who did

yeoman's service for education and for sci-

ence, has succumbed to a long and painful

illness ; and one who last year at Bradford

seconded the proposal that I should be your

president at Glasgow, and who would un-

questionably have occupied this chair be-

fore long had he been spared to do so, has

unexpectedly been called away. A few

months ago we had no reason to doubt that

George Francis FitzGerald had many years

of health and work before him. He had
gained in a remarkable way not only the

admiration of the scientific world, but the

affection of his friends, and we shall miss

sadly one whom we all cared for, and who,

we hoped, might yet add largely to the

achievements which had made him famous.

THE SCIENCE OF THE NINETEENTH CEN-

TURY.

Turning from these sad thoughts to the

retrospect of the century which has so

lately ended, I have found it to be impos-

sible to free myself from the influence of

the moment and to avoid, even if it were

desirable to avoid, the inclination to look

backward from the standpoint of to-day.

Two years ago Sir Michael Foster dealt

with the work of the century as a whole.

Last year Sir William Turner discussed in

greater detail the growth of a single branch

of science. A third and humbler task re-

mains, viz., to fix our attention on some of

the hypotheses and assumptions on which

the fabric of modern theoretical science

has been built, and to inquire whether the

foundations have been so ' well and truly '

laid that they may be trusted to sustain

the mighty superstructure which is being

raised upon them.

The moment is opportune. The three

chief conceptions which for many years

have dominated physical as distinct from

biological science have been the theories of

the existence of atoms, of the mechanical

nature of heat, and of the existence of the

ether.
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Dalton's atomic theory was first given to

the world by a Glasgow professor—Thomas

Thomson—in the year 1807, Dalton having

communicated it to him in 1804. Eum-

ford's and Davy's experiments on the na-

ture of heat were published in 1798 and

1799 respectively ; and the celebrated Ba-

kerian Lecture, in which Thomas Young

established the undulatory theory by ex-

plaining the interference of light, appeared

in the Philosophical Transactions in 1801.

The keynotes of the physical science of the

nineteenth century were thus struck, as the

century began, by four of our fellow-coun-

trymen, one of whom—Sir Benjamin

Thompson, Count Rumford—preferred ex-

ile from the land of his birth to the loss of

his birthright as a British citizen.

DOUBTS AS TO SCIENTIFIC THEORIES.

It is well known that of late doubts have

arisen as to whether the atomic theory,

with which the mechanical theorj^ of heat

is closely bound up, and the theory of the

existence of an ether have not served their

purpose, and whether the time has not

come to reconsider them.

The facts that Professor Poincare, ad-

dressing a congress of physicists in Paris,

and Professor Poynting, addressing the

Physical Section of the Association, have
recently discussed the true meaning of our
scientific methods of interpretation

; that

Dr. James Ward has lately delivered an
attack of great power on many positions

which eminent scientific men have occu-
pied

; and that the approaching end of the
nineteenth century led Professor Hseckel to

define in a more popular manner his own
very definite views as to the solution of the
' Riddle of the Universe,' are perhaps a
sufficient justification of an attempt to lay
before you the difficulties which surround
some of these questions.

To keep the discussion within reasonable
limits I shall illustrate the principles under

review by means of the atomic theory, with

comparatively little reference to the ether,

and we may also at first confine our atten-

tion to inanimate objects.

THE CONSTRUCTION OP A MODEL OF NATURE.

A natural philosopher, to use the old

phrase, even if only possessed of a most

superficial knowledge, would attempt to

bring some order into the results of his ob-

servation of nature by grouping together

statements with regard to phenomena which

are obviously related. The aim of modern

science goes far beyond this. It not only

shows that many phenomena are related

which at first sight have little or nothing

in common, but, in so doing, also attempts

to explain the relationship.

Without spending time on a discussion

of the meaning of the word ' explanation,'

it is sufficient to say that our efi^orts to es-

tablish relationships between phenomena
often take the form of attempting to prove

that, if a limited number of assumptions

are granted as to the constitution of matter,

or as to the existence of quasi material

entities, such as caloric, electricity and the

ether, a wide range of observed facts falls

into order as a necessary consequence of the

assumptions. The question at issue is

whether the hypotheses which are at the

base of the scientific theories now most

generally accepted are to be regarded as

accurate descriptions of the constitution of

the universe around us, or merely as con-

venient fictions.

Convenient fictions be it observed, for

even if they are fictions they are not use-

less. From the practical point of view it

is a matter of secondary importance whether

our theories and assumptions are correct,

if only they guide us to results which are

in accord with facts. The whole fabric of

scientific theory may be regarded merely

as a gigantic ' aid to memory '
; "as a means

for producing apparent order out of dis-
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order by codifying the observed facts and

laws in accordance with an artificial sys-

tem, and thus arranging our knowledge

under a comparatively small number of

heads. The simplification introduced by a

scheme which, however imperfect it may
be, enables us to argue from a few first

principles, makes theories of practical use.

By means of them we can foresee the re-

sults of combinations of causes which would

otherwise elude us. We can predict future

events, and can even attempt to argue back

from the present to the unknown past.

But it is possible that these advantages

might be attained by means of axioms, as-

sumptions and theories based on very false

ideas. A person who thought that a river

was really a streak of blue paint might

learn as much about its direction from a

map as one who knew it as it is. It is thus

conceivable that we might be able, not in-

deed to construct, but to imagine, some-

thing more than a mere map or diagram,

something which might even be called a

working model of inanimate objects, which

was nevertheless very unlike the realities

of nature. Of course, the agreement be-

tween the action of the model and the be-

havior of the things it was designed to

represent would probably be imperfect,

unless the one were a facsimile of the other
;

but it is conceivable that the correlation of

natural phenomena could be imitated, with

a large measure of success, by means of an

imaginary machine which shared with a

map or diagram the characteristic that it

was in many ways unlike the things it rep-

resented, but might be compared to a model
in that the behavior of the things repre-

sented could be predicted from that of the

corresponding parts of the machine.

We might even go a step further. If the

laws of the working of the model could be

expressed by abstractions, as, for example,

by mathematical formulae, then, when the

formulae were obtained, the model might be

discarded, as probably unlike that which it

was made to imitate, as a mere aid in the

construction of equations, to be thrown
aside when the perfect structure of mathe-

matical symbols was erected.

If this course were adopted we should

have given up the attempt to know more of

the nature of the objects which surround

us than can be gained by direct observation,

but might nevertheless have learned how
these objects would behave under given cir-

cumstances.

We should have abandoned the hope of a

physical explanation of the properties of

inanimate nature, but should have secured

a mathematical description of her opera-

tions.

There is no doubt that this is the easiest

path to follow. Criticism is avoided if we
admit from the first that we cannot go be-

low the surface ; cannot know anything

about the constitution of material bodies
;

but must be content with formulating a

description of their behavior by means of

laws of nature expressed by equations.

But if this is to be the end of the study

of nature, it is evident that the construc-

tion of the model is not an essential part of

the process. The model is used merely as

an aid to thinking ; and if the relations of

phenomena can be investigated without it,

so much the better. The highest form of

theory—it may be said—the widest kind of

generalization, is that which has given up

the attempt to form clear mental pictures

of the constitution of matter, which ex-

presses the facts and the laws by language

and symbols which lead to results that are

true, whatever be our view as to the real

nature of the objects with which we deal.

From this point of view the atomic theory

becomes not so much false as unnecessary
;

it may be regarded as an attempt to give an

unnatural precision to ideas which are and

must be vague.

Thus, when Eumford found that the
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mere friction of metals produced heat in

unlimited quantity, and argued that heat

was therefore a mode of motion, he formed

a clear mental picture of what he believed

to be occurring. But his experiments may

be quoted as proving only that energy

can be supplied to a body in indefinite

quantity, and when supplied by doing work

against friction it appears in the form of

heat.

By using this phraseology we exchange a

vivid conception of moving atoms for a col-

orless statement as to heat energy, the

real nature of which we do not attempt to

define ; and methods which thus evade the

problem of the nature of the things which

the symbols in our equations represent have

been prosecuted with striking success, at all

events within the range of a limited class of

phenomena. A great school of chemists,

building upon the thermodynamics of Wil-

lard Gibbs and the intuition of Van't

Hofi", have shown with wonderful skill

that, if a sufficient number of the data of

experiment are assumed, it is possible, by
the aid of thermodynamics, to trace the

form of the relations between many phys-

ical and chemical phenomena without the

help of the atomic theory.

But this method deals only with matter

as our coarse senses know it ; it does not

pretend to penetrate beneath the surface.

It is therefore with the greatest respect

for its authors, and with a full recognition

of the enormous power of the weapons em-
ployed, that I venture to assert that the

exposition of such a system of tactics can-
not be regarded as the last word of science
in the struggle for the truth.

Whether we grapple with them, or
whether we shirk them

; however much or
however little we can accomplish without
answering them, the questions still force

themselves upon us : Is matter what it

seems to be? Is interplanetary space full

or empty? Can we argue back from the

direct impressions of our senses to things

which we cannot directly perceive; from

the phenomena displayed by matter to the

constitution of matter itself?

It is these questions which we are dis-

cussing to-night, and we may therefore, as

far as the present address is concerned, put

aside, once for all, methods of scientific

exposition in which an attempt to form a

mental picture of the constitution of matter

is practically abandoned, and devote our-

selves to the inquiries whether the effort

to form such a picture is legitimate, and

whether we have any reason to believe that

the sketch which science has already drawn

is to some extent a copy, and not a mere

diagram, of the truth.

SUCCESSIVE STEPS IN THE ANALYSIS OF

MATTER.

In dealing, then, with the question of

the constitution of matter and the possi-

bility of representing it accurately, we may
grant at once that the ultimate nature of

things is, and must remain, unknown
;

but it does not follow that immediately

below the complexities of the superficial

phenomena which affect our senses there

may not be a simpler machinery of the ex-

istence of which we can obtain evidence,

indirect indeed but conclusive.

The fact that the apparent unity which

we call the atmosphere can be resolved into

a number of different gases is admitted
;

though the ultimate nature of oxygen, ni-

trogen, argon, carbonic acid and water

vapor is as unintelligible as that of air as

a whole, so that the analysis of air may be

said to have substituted many incompre-

hensibles for one.

Nobody, however, looks at the question

from this point of view. It is recognized

that an investigation into the proximate

constitution of things may be useful and

successful, even if their ultimate nature is

beyond our ken.
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Nor need the analysis stop at the first

step. Water vapor and carbonic acid,

themselves constituents of the atmosphere,

are in turn resolved into their elements,

hydrogen, oxygen and carbon, which,

without a formal discussion of the criteria

of reality, we may safely say are as real as

air itself.

Now at what point must this analysis

stop if we are to avoid crossing the bound-

ary between fact and fiction ? Is there any

fundamental difference between resolving

air into a mixture of gases and resolving

an elementary gas into a mixture of atoms

and ether ?

There afe those who cry halt at the

point at which we divide a gas into mole-

cules, and their first objection seems to be

that molecules and atoms cannot be directly

perceived, cannot be seen or handled, and

are mere conceptions, which have their

uses, but cannot be regarded as realities.

It is easiest to reply to this objection by

an illustration.

The rings of Saturn appear to be con-

tinuous masses separated hy circular rifts.

This is the phenomenon which is observed

through a telescope. By no known means

can we ever approach or handle the rings

;

yet everybody who understands the evi-

dence now believes that they are not what

they appear to be, but consist of minute

moonlets, closely packed indeed, but sepa-

rate the one from the other.

In the first place Maxwell proved mathe-

matically that if a Saturnian ring were a

continuous solid or fluid mass it would be

unstable and would necessarily break into

fragments. In the next place, if it were

possible for the ring to revolve like a solid

body, the inmost parts would move slowest,

while a satellite moves faster the nearer it

is to a planet. Now spectroscopic observa-

tion, based on the beautiful method of Sir

W. Huggins, shows not only that the in-

ner portions of the ring move the more

rapidly, but that the actual velocities of

the outer and inner edges are in close ac-

cord with the theoretical velocities of sat-

ellites at like distances from the planet.

This and a hundred similar cases prove

that it is possible to obtain convincing evi-

dence of the constitution of bodies between

whose separate parts we cannot directly

distinguish, and I take it that a physicist

who believes in the reality of atoms thinks

that he has as good reason for dividing an

apparently continuous gas into molecules

as he has for dividing the apparently con-

tinuous Saturnian rings into satellites. If

he is wrong it is not the fact that molecules

and satellites alike cannot be handled and

cannot be seen as individuals that consti-

tutes the difference between the two cases.

It may, however, be urged that atoms

and the ether are alleged to have properties

different from those of matter in bulk, of

which alone our senses take direct cogni-

zance, and that therefore it is impossible to

prove their existence by evidence of the

same cogency as that which may prove the

existence of a newly discovered variety of

matter or of a portion of matter too small

or too distant to be seen.

This point is so important that it requires

full discussion, but in dealing with it, it is

necessary to distinguish carefully between

the validity of the arguments which support

the earlier and more fundamental proposi-

tions of the theory ; and the evidence

brought forward to justify mere speculative

applications of its doctrines which might be

abandoned without discarding the theory

itself. The proof of the theory must be

carried out step by step.

The first step is concerned wholly with

some of the most general properties of mat-

ter, and consists in the proof that those

properties are either absolutely unintel-

ligible, or that, in the case of matter of all

kinds, we are subject to an illusion similar

to that, the results of which we admit in the
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case of Saturn's rings, clouds, smoke, and a

number of similar instances. The believer

in the atomic theory asserts that matter

exists in a particular state ; that it consists

of parts which are separate and distinct the

one from the other, and as such are capable

of independent movements.

Up to this point no question arises as to

whether the separate parts are, like grains

of sand, mere fragments of matter; or

whether, though they are the bricks of

which matter is built, they have, as indi-

viduals, properties different from those of

masses of matter large enough to be directly

perceived. If they are mere fragments of

ordinary matter, they cannot be used as aids

in explaining those qualities of matter

which they themselves share.

We cannot explain things by things them-

selves. If it be true that the properties of

matter are the product of an underlying

machinery, that machinery cannot itself

have'the properties which it produces, and
must, to that extent at all events, differ

from matter in bulk as it is directly pre-

sented to the senses.

If, however, we can succeed in showing
that if the separate parts have a limited

number of properties (different, it may be,

from those of matter in bulk), the many
and complicated properties of matter can,

to a considerable extent, be explained as

consequences of the constitution of these
separate parts

; we shall have succeeded in

establishing, with regard to quantitative

properties, a simplification similar to that
which the chemist has established with re-

gard to varieties of matter. The many
will have been reduced to the few.

The proofs of the physical reality of the
entities discovered by means of the two
analyses must necessarily be different.

The chemist can actually produce the ele-

mentary constituents into which he has re-
solved a compound mass. No physicist or
chemist can produce a single atom separated

from all its fellows, and show that it pos-

sesses the elementary qualities he assigns

to it. The cogency of the evidence for any

suggested constitution of atoms must vary

with the number of facts which the hypoth-

esis that they possess that constitution ex-

plains.

Let us take, then, two steps in their

proper order, and inquire, first, whether

there is valid ground for believing that all

matter is made up of discrete parts ; and

secondly, whether we can have any knowl-

edge of the constitution or properties which

those parts possess.

THE COARSB-GRAINEDNESS OF MATTER,

Matter in bulk appears to be continuous.

.

Such substances as water or air appear to

the ordinary observer to be perfectly uni-

form in all their properties and qualities,

in all their parts.

The hasty conclusion that these bodies are

really uniform is, nevertheless, unthinkable.

In the first place the phenomena of dif-

fusion afford conclusive proof that matter

when apparently quiescent is in fact in a

state of internal commotion. I need not

recapitulate the familiar evidence to prove

that gases and many liquids when placed

in communication interpenetrate or diffuse

into each other ; or that air, in contact with

a surface of water, gradually becomes laden

with water vapor, while the atmospheric

gases in turn mingle with the water. Such

phenomena are not exhibited by liquids and

gases alone, nor by solids at high temper-

atures only. Sir W. Eoberts-Austen has

placed pieces of gold and lead in contact at

a temperature of 18° C. After four years

the gold had traveled into the lead to such

an extent that not only were the two metals

united, but, on analysis, appreciable quan-

tities of the gold were detected even at a

distance of more than 5 millimeters from

the common surface, while within a distance

of three-quarters of a millimeter from the
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surface gold had penetrated into the lead

to the extent of 1 oz. G dwts. per ton, an

amount which could have been profitably

extracted

.

Whether it is or is not possible to devise

any other intelligible account of the cause

of such phenomena, it is certain that a

simple and adequate explanation is found

in the hypothesis that matter consists of

discrete parts in a state of motion, which

can penetrate into the spaces between the

corresponding parts of the surrounding

bodies.

The hypothesis thus framed is also the

one which affords a rational explanation of

other simple and well-known facts. If mat-

ter is regarded as a continuous medium the

phenomena of expansion are unintelligible.

There is, apparently, no limit to the ex-

pansion of matter, or, to fix our attention

on one kind of matter, let us say to the ex-

pansion of a gas ; but it is inconceivable

that a continuous material which fills or is

present in every part of a given space could

also be present in every part of a space a

million times as great. Such a statement

might be made of a mathematical abstrac-

tion ; it cannot be true of any real substance

or thing. If, however, matter consists of

discrete particles, separated from each other

either by empty space or by something dif-

ferent from themselves, we can at once un-

derstand that expansion and contraction

may be nothing more than the mutual

separation or approach of these particles.

Again, no clear mental picture can be

formed of the phenomena of heat unless we
suppose that heat is a mode of motion. In

the words of Eumford, " it is extremely

difficult, if not quite impossible, to form

any distinct idea of anything capable of

being excited and communicated in the

manner the heat was excited and communi-
cated in [his] experiment [on friction] ex-

cept it be motion." * And if heat be mo-
*PhU. Trans,, 1798, p. 99.

tion, there can be no doubt that ib is the

fundamental particles of matter which are

moving. For the motion is not visible, is

not motion of the body as a whole, while

diffusion, which is a movement of matter,

goes on more quickly as the temperature

rises, thereby proving that the internal mo-
tions have become more rapid, which is ex-

actly the result which would follow if these

were the movements which constitute sen-

sible heat.

Combining, then, the phenomena of dif-

fusion, expansion and heat, it is not too

much to say that no hypotheses which
make them intelligible have ever been

framed other than those which are at the

basis of the atomic theory.

Many other considerations also point to

the same conclusion. Many years ago

Lord Kelvin gave independent arguments,

based on the properties of gases, on the

constitutions of the surfaces of liquids, and

on the electric properties of metals, all of

which indicate that matter is, to use his

own phrase, coarse-grained—that it is not

identical in constitution throughout, but

that adjacent minute parts are distinguish-

able from each other by being either of dif-

ferent natures or in different states.

And here it is necessary to insist that all

these fundamental proofs are independent

of the nature of the particles or granules

into which matter must be divided.

The particles, for instance, need not be

different in kind from the medium which

surrounds and separates them. It would

suffice if they were what may be called

singular parts of the medium itself, differ-

ing from the rest only in some peculiar

state of internal motion or of distortion,

or by being in some other way earmarked

as distinct individuals. The view that the

constitution of matter is atomic may and

does receive support from theories in which

definite assumptions are made as to the

constitution of the atoms ; but when, as is
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often the case, these assumptions introduce

new and more recondite difficulties, it must

be remembered that the fundamental hy-

pothesis—that matter consists of discrete

parts, capable of independent motions—is

forced upon us by facts and arguments

which are altogether independent of what

the nature and properties of these separate

parts may be.

As a matter of history the two theories,

which are not by any means mutually ex-

clusive, that atoms are particles which can

be treated as distinct in kind from the

medium which surrounds them, and that

they are parts of that medium existing in

a special state, have both played a large

part in the theoretical development of the

atomic hypothesis. The atoms of Waters-

ton, Clausius and Maxwell were particles.

The vortex-atoms of Lord Kelvin, and the

strain-atoms (if I may call them so) sug-

gested by Mr. Larmor, are states of a pri-

mary medium which constitutes a physical

connection between them, and through

which their mutual actions arise and are

transmitted.

PROPERTIES OF THE BASIS OF MATTER.

It is easy to show that, whichever alter-

native be adopted, we are dealing with

something, whether we consider it under

the guise of separate particles or of differ-

entiated portions of the medium, which has

properties different from those of matter in

bulk.

For if the basis of matter had the same

constitution as matter, the irregular heat

movements could hardly be maintained

either against the viscosity of the medium
or the frittering away of energy of motion

which would occur during the collisions be-

tween the particles. Thus, even in the case

in which a hot body is prevented from los-

ing heat to surrounding objects, its sensible

heat should spontaneously decay by a proc-

ess of self-cooling. No such phenomenon

is known, and though on this, as on all

other points, the limits of our knowledge

are fixed by the uncertainty of experiment,

we are compelled to admit that, to all ap-

pearance, the fundamental medium, if it

exists, is unlike a material medium, in that

it is non-viscous ; and that the particles, if

they exist, are so constituted that energy is

not frittered away when they collide. In

either case we are dealing with something*

different from matter itself in the sense

that, though it is the basis of matter, it is

not identical in all its properties with mat-

ter.

The idea therefore that entities exist pos-

sessing properties different from those of

matter in bulk is not introduced at the end

of a long and recondite investigation to

explain facts with which none but experts

are acquainted. It is forced upon us at

the very threshold of our study of nature.

Either the properties of matter in bulk

cannot be referred to any simpler structure,

or that simpler structure must have prop-

erties different from those of matter in bulk

as we directly knew it—properties which

can only be inferred from the results which

they produce.

No a priori argument against the possi-

bility of our discovering the existence of

quasi-material substances, which are never-

theless different from matter, can prove the

negative proposition that such substances

cannot exist. It is not a self-evident truth

that no substance other than ordinary mat-

ter can have an existence as real as that of

matter itself. It is not axiomatic that

matter cannot be composed of parts whose

properties are different from those of the

whole. To assert that even if such sub-

stances and such parts exist no evidence,

however cogent, could convince us of their

existence is to beg the whole question at

issue; to decide the cause before it has

been heard.

We must therefore adhere to the stand-
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point adopted by most scientific men, viz.,

that the question of the existence of ultra-

physical entities, such as atoms and the

ether, is to be settled by the evidence, and

must not be ruled out as inadmissible on a

priori grounds.

On the other hand, it is impossible to deny

that, if the mere entry on the search for the

concealed causes of physical phenomena is

not a trespass on ground we have no right

to explore, it is at all events the beginning

of a dangerous journey.

The wraiths of phlogiston, caloric, lumi-

niferous corpuscles and a crowd of other

phantoms haunt the investigator, and as

the grim host vanishes into nothingness he

cannot but wonder if his own conceptions

of atoms and of the ether

' shall dissolve,

And, like this insubstantial pageant faded,

Leave not a wrack behind.'

But though science, like Bunyan's hero,

has sometimes had to pass through the

' A^alley of Humiliation,' the spectres which

meet it there are not really dangerous if

they are boldly faced. The facts that mis-

takes have been made, that theories have

been propounded, and for a time accepted,

which later investigations have disproved,

do not necessarily discredit the method

adopted. In scientific theories, as in the

world around us, there is a survival of the

fittest, and Dr. James Ward's unsympa-

thetic account of the blunders ofthose whose

work, after all, has shed glory on the nine-

teenth century, might mutatis mutandis stand

for a description of the history of the ad-

vance of civilization. "The story of the

progress so far," he tells us, " is briefly

this : Divergence between theory and fact

one part of the way, the wreckage of aban-

doned fictions for the rest, with an unattain-

able goal of phenomenal nihilism and ultra-

physical mechanism beyond." ^

* James Ward, 'Naturalism and Agnosticism,' Vol.

I., p. 153.

"The path of progress," says Professor

Karl Pearson, " is strewn with the wreck of

nations. Traces are everywhere to be seen

of the hecatombs of inferior races, and of

victims who found not the narrow way to

the greater perfection. Yet these dead peo-

ples are, in very truth, the stepping-stones

on which mankind has arisen to the higher

intellectual and deeper emotional life of

to-day."*

It is only necessary to add that the prog-

ress of society is directed towards an un-

attainable goal of universal contentment,

to make the parallel complete.

And so, in the one case as in the other,

we may leave ' the dead to bury their dead.'

The question before us is not whether we
too may not be trusting to false ideas, er-

roneous experiments, evanescent theories.

No doubt we are ; but, without making an
insolent claim to be better than our fathers,

we may fairly contend that, amid much
that is uncertain and temporary, some of

the fundamental conceptions, the root-ideas

of science are so grounded on reason and

fact that we cannot but regard them as an

aspect of the very truth.

Enough has, perhaps, now been said on

this point for my immediate purpose. The
argument as to the constitution of matter

could be developed further in the manner I

have hitherto adopted, viz., by series of

propositions, the proof of each of which is

based upon a few crucial phenomena. In

particular, if matter is divided into moving

granules or particles, the phenomenon of

cohesion proves that there must be mutual

actions between them analogous to those

which take place between large masses of

matter, and which we ascribe to force,

thereby indicating the regular, unvarying

operation of active machinery which we
have not yet the means of adequately under-

standing. For the moment, I do not wish

* Karl Pearson, ' National Life from the Standpoint

of Science,' p. 62.
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to extend the line of reasoning that has

been followed. My main object is to show

that the notion of the existence of ultra-

physical entities and the leading outlines

of the atomic theory are forced upon us at

the beginning of our study of nature, not

only by a priori considerations, but in the

attempt to comprehend the results of even

the simplest observation. These outlines

cannot be effaced by the difBculties which

undoubtedly arise in filling up the picture.

The cogency of the proof that matter is

coarse-grained is in no way affected by the

fact that we may have grave doubts as to

the nature of the granules. Nay, it is of

the first importance to recognize that,

though the fundamental assumptions of the

atomic theory receive overwhelming sup-

port from a number of more detailed argu-

ments, they are themselves almost of the

nature of axioms, in that the simplest phe-

nomena are unintelligible if they are aban-

doned.

THE RANGE OP THE ATOMIC THEORY.

It would be most unfair, however, to the

atomic theory to represent it as depending

on one line of reasoning only, or to treat

its evidence as bounded by the very, gen-

eral propositions I have discussed.

It is true that as the range of the theory

is extended the fundamental conception

that matter is granular must be expanded

and filled in by supplementary hypotheses

as to the constitution of the granules. It

may also be admitted that no complete or

wholly satisfactory description of that con-

stitution can as yet be given ; that perfec-

tion has not yet been attained here or in

any other branch of science ; but the num-
ber of facts which can be accounted for

by the theory is very large compared with

the number of additional hypotheses which
are introduced ; and the cumulative weight

of the additional evidence obtained by the

study of details is such as to add greatly

to the strength of the conviction that, in

its leading outlines, the theory is true.

It was originally suggested by the facts

of chemistry, and though, as we have seen,

a school of chemists now thrusts it into the

background, it is none the less true, in the

words of Dr. Thorpe, that ' every great

advance in chemical knowledge during the

last ninety years finds its interpretation in

[Dalton's] theory.' *

The principal mechanical and thermal

properties of gases have been explained,

and in a large part discovered, by the aid

of the atomic theory ; and, though there

are outstanding difliculties, they are, for

the most part, related to the nature of the

atoms and molecules, and do not affect the

question as to whether they exist.

The fact that different kinds of light all

travel at the same speed in interplanetary

space, while they move at different rates

in matter, is explained if matter is coarse-

grained. But to attempt to sum up all this

evidence would be to recite a text-book on

physics. It must suffice to say that it is

enormous in extent and varied in character,

and that the atomic theory imparts a unity

to all the physical sciences which has been

attained in no other way.

I must, however, give a couple of in-

stances'of the wonderful success which has

been achieved in the explanation of physical

phenomena by the theory we are consider-

ing, and I select them because they are in

harmony with the line of argument I have

been pursuing.

When a piece of iron is magnetized its

behavior is different according as the mag-

netic force applied to it is weak, moderate

or strong. When a certain limit is passed

the iron behaves as a non-magnetic sub-

stance to all further additions on magnetic

force. With strong forces it does and with

very weak forces it does not remain mag-

* Thorpe, 'Essays on Historical Chemistry,' 1849,

p. 368.
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netized when the force ceases to act. Pro-

fessor Ewing has imitated all the minute

details of these complicated properties by

an arrangement of small isolated compass

needles to represent the molecules. It may
fairly be said that as far as this particular

set of phenomena is concerned a most in-

structive working model based on the molec-

ular theory has not only been imagined

but constructed.

The next illustration is no less striking.

We may liken a crowd of molecules to a

fog ; but while the fog is admitted by every-

body to be made up of separate globules of

water, the critics of scientific method are

sometimes apt to regard the molecules as

mere fictions of the imagination. If, how-

ever, we could throw the molecules of a

highly rarefied gas into such a state that

vapor condensed on them, so that each be-

came the center of a water-drop, till the

host of invisible molecules was, as it were,

magnified by accretion into a visible mist,

surely no stronger proof of their reality

could be desired. Yet there is every reason

to believe that something very like this has

been accomplished by Mr. C. T. R. Wilson

and Professor J. J. Thomson.

It is known that it is comparatively diffi-

cult to produce a fog in damp air if the

mixture consists of air and water-vapor

alone. The presence of particles of very

fine dust facilitates the process. It is evi-

dent that the vapor condenses on the dust

particles and that a nucleus of some kind is

necessary on which each drop may form.

But electrified particles also act as nuclei
;

for if a highly charged body from which

electricity is escaping be placed near a

steam jet, the steam condenses ; and a cloud

is also formed in dust-free air more easily

than would otherwise be the case if elec-

tricity is discharged into it.

Again, according to accepted theory,

when a current of electricity flows through

a gas some of the atoms are divided into

parts which carry positive and negative

charges as they move in opposite directions,

and unless this breaking-up occurs a gas

does not conduct electricity. But a gas
can be made a conductor merely by allow-

ing the Rontgen rays or the radiation given
off by uranium to fall upon it. A careful

study of the facts shows that it is probable
that some of the atoms have been broken up
by the radiation, and that their oppositely

electrified parts are scattered among their

unaltered fellows. Such a gas is said to be
ionized.

Thus by these two distinct lines of argu-

ment we come to the conclusions : 1st, that

the presence of electrified particles pro-

motes the formation of mist, and 2d, that

in an ionized gas such electrified particles

are provided by the breaking-up of atoms.

The two conclusions will mutually sup-

port each other if it can be shown that a

mist is easily formed in ionized air. This

was tested by Mr. Wilson, who showed
that in such air mist is formed as though

nuclei were present, and thus in the cloud

we have visible evidence of the presence of

the divided atoms. If then we cannot

handle the individual molecules we have

at least some reason to believe that a

method is known of seizing individuals, or

parts of individuals, which are in a special

state, and of wrapping other matter round

them till each one is the center of a discrete

particle of a visible fog.

I have purposely chosen this illustration,

because the explanation is based on a

theory—that of ionization—which is at

present subjected to hostile criticism. It

assumes that an electrical current is noth-

ing more than the movement of charges of

electricity. But magnets placed near to an

electric current tend to set themselves at

right angles to its direction ; a fact on which

the construction of telegraphic instruments

is based. Hence if the theory be true, a

similar effect ought to be produced by a
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moving charge of electricity. This experi-

ment was tried many years ago in the lab-

oratory of Helmholtz by Eowland, who

caused a charged disc to spin rapidly near

a magnet. The result was in accord with

the theory; the magnet moved as though

acted upon by an electric current. Of late,

however, M. Cr^mieu has investigated the

matter afresh, and has obtained results

which, according to his interpretation, were

inconsistent with that of Rowland.

M. Cremieu's results are already the sub-

ject of controversy,* and are, I believe,

likely to be discussed in the Section of

Physics. This is not the occasion to enter

upon a critical discussion of the question at

issue, and I refer to it only to point out

that though, if M. Cremieu's result were up-

held, our views as to electricity would have

to be modified, the foundations of the

atomic theory would not be shaken.

It is, however, from the theory of ions

that the most far-reaching speculations of

science have recently received unexpected

support. The dream that matter of all

kinds will some day be proved to be funda-

mentally the same has survived many
shocks. The opinion is consistent with the

great generalization that the properties of

elements are a periodic function of their

atomic weights. Sir IS'orman Lockyer has

long been a prominent exponent of the view

that the spectra of the stars indicate the

reduction of our so-called elements to sim-

pler forms, and now Professor J. J. Thom-
son believes that we can break off from an
atom a part, the mass of which is not more
than one-thousandth of the whole, and that

these corpuscles, as he has named them, are

the carriers of the negative charge in an
electric current. If atoms are thus com-
plex, not only is the a priori probability in-

creased that the difierenfc structures which

*See Phil. 3Icrg., July, 1901, p. 144; and JoJms

Hopkins University Circulars, XX., No. 152, May-
June, 1901, p. 78.

we call elements may all be built of similar

bricks, but the discovery by Lenard that

the ease with which the corpuscles pene-

trate different bodies depends only on the

density of the obstacles, and not on their

chemical constitution, is held by Professor

Thomson to be 'a strong confirmation of

the view that the atoms of the elementary

substances are made up of simpler parts,

all of which are alike.' * On the present

occasion, however, we are occupied rather

with the foundations than with these ulti-

mate ramifications of the atomic theory
;

and having shown how wide its range is, I

must, to a certain extent, retrace my steps

and return to the main line of my argu-

ment.

THE PROPERTIES OF ATOMS AND MOLECULES.

For if it be granted that the evidence

that matter is coarse-grained and is formed

of separate atoms and molecules is too

strong to be resisted, it may still be con-

tended that we can know little or nothing

of the sizes and properties of the mole-

cules.

It must be admitted that though the fun-

damental postulates are always the same,

different aspects of the theory, which have

not in all cases been successfully combined,

have to be developed when it is applied to

different problems ; but in spite of this

there is little doubt that we have some

fairly accurate knowledge of molecular

motions and magnitudes.

If a liquid is stretched into a very thin

film, such as a soap bubble, we should ex-

pect indications of a change in its properties

when the thickness of the film is not a

very large multiple of the average distance

between two neighboring molecules. In

1890 Sohncke f detected evidence of such a

*For the most recent account of this subject see

an article on ' Bodies Smaller than Atoms, ' by Pro-

fessor J. J. Thomson in the Popular Science Ilonthly

(The Science Press), August, 1901.

t Wied. Ann., 1890, XL., pp. 345-355.
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change in films of average thickness of 106

millionths of a millimeter (,«/^), and quite

recently Rudolph Weber found it in an oil-

film when the thickness was 115,a/^'-.*

Taking the mean of these numbers and
combining the results of different variants

of the theory we may conclude that a film

should become unstable and tend to rupture

spontaneously somewhere between the

thicknesses of 110 and 55 //,a, and Professor

Reinold and I found by experiment that

this instability is actually exhibited between

the thicknesses of 96 and 45 //./-t.-j- There

can therefore be little doubt that the first

approach to molecular magnitude is sig-

nalled when the thickness of a film is some-

what less than 100 ,a,y., or 4 millionths of an

inch.

Thirteen years ago I had the honor of

laying before the Chemical Society a resume

ofwhat was then known on these subjects,

|

and I must refer to that lecture or to the

most recent edition of O. E. Meyer's work
on the kinetic theory of gases § for the

evidence that various independent lines of

argument enable us to estimate quantities

very much less than 4 millionths of an

inch, which is perhaps from 500 to 1,000

times greater than the magnitude which, in

the present state of our knowledge, we can

best describe as the diameter of a molecule.

Confining our attention, however, to the

larger quantities, I will give one example

to show how strong is the cumulative force

of the evidence as to our knowledge of the

magnitudes of molecular quantities.

We have every reason to believe that

though the molecules in a gas frequently

collide with each other, yet in the case of

the more perfect gases the time occupied in

*Annalen der Physik, 1901, IV., pp. 706-721.

tPhil. Trans., 1893, 184, pp. 505-529.

tChem. Soe. Tmiis., LIII., March, 1888, pp. 222-

262.

§ 'Kinetic Theory of Gases,' O. E. Meyer, 1899.

Translated by K. E. Baynea.

collisions is small compared with that in

which each molecule travels undisturbed by
its fellows. The average distance traveled

between two successive encounters is called

the mean free path, and, for the reason

just given, the question of the magnitude of

this distance can be attacked without any
precise knowledge of what a molecule is, or

of what happens during an encounter.

Thus the mean free path can be deter-

mined, by the aid of the theory, either from
the viscosity of the gas or from the thermal

conductivity. Using figures given in the

latest work on the subject,-!'- and dealing

with one gas only, as a fair sample of the

rest, the lengths of the mean free path of

hydrogen as determined by these two inde-

pendent methods differ only by about 3

per cent. Further, the mean of the values

which I gave in the lecture already referred

to differed only by about 6 per cent, from

the best modern result, so that no great

change has been introduced during the last

thirteen years.

It may, however, be argued that these

concordant values are all obtained by

means of the same theory, and that a com-

mon error may affect them all. In par-

ticular, some critics have of late been in-

clined to discredit the atomic theory by

pointing out that the strong statements

which have sometimes been made as to the

equality, among themselves, of atoms or

molecules of the same kind may not be

justified, as the equality may be that of

averages only, and be consistent with a

considerable variation in the sizes of in-

dividuals.

Allowing this argument more weight

than it perhaps deserves, it is easy to show

that it cannot affect seriously our knowl-

edge of the length of the mean free path.

Professor George Darwin f has handled

the problem of a mixture of unequal spher-

* Meyer's 'Kinetic Theory of Gases' (see above).

t Phil Trans., 180.
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ical bodies in the particular case in which the

sizes are distributed according to the law

of errors, which would involve far greater

inequalities than can occur among atoms.

Without discussing the precise details of

his problem it is sufficient to say that in

the case considered by him the length of

the mean free path is /y of what it would

be if the particles were equal. Hence were

the inequalities of atoms as great as in this

extreme case, the reduction of the mean

free path in hydrogen could only be from

185 to 119 iJ-iJ. ; but they must be far less,

and therefore the error, if any, due to this

cause could not approach this amount. It

is probably inappreciable.

Such examples might be multiplied but

the one I have selected is perhaps sufficient

to illustrate my point, viz., that consider-

able and fairly accurate knowledge can be

obtained as to molecular quantities by the

aid of theories the details of which are

provisional, and are admittedly capable of

improvement.

IS THE MODEL UNIQUE ?

But the argument that a correct result

may sometimes be obtained by reasoning

on imperfect hypotheses raises the question

as to whether another danger may not be

imminent. To be satisfactory our model

of nature must be unique, and it must be

impossible to imagine any other which

agrees equally well with the facts of experi-

ment. If a large number of hypotheses

could be framed with equal claims to valid-

ity, that fact would alone raise grave

doubts as to whether it were possible to

distinguish between the true and the false.

Thus Professor Poincare has shown that

an infinite number of dynamical explana-

tions can be found for any phenomenon
which satisfies certain conditions. But
though this consideration warns us against

the too ready acceptance of explanations

of isolated phenomena, it has no weight

against a theory which embraces so vast a

number of facts as those included by the

atomic theory. It does not follow that, be-

cause a number of solutions are all formally

dynamical, they are therefore all equally ad-

missible. The pressure of a gas may be

explained as the result of a shower of blows

delivered by molecules, or by a repulsion

between the various parts of a continuous

medium. Both solutions are expressed in

dynamical language ; but one is, and the

other is not, compatible with the observed

phenomena of expansion. The atomic the-

ory must hold the field until another can

be found which is not inferior as an expla-

nation of the fundamental difficulties as to

the constitution of matter, and is, at the

same time, not less comprehensive.

On the whole, then, the question as to

whether we are attempting to solve a

problem which has an infinite number of

solutions may be put aside until one solu-

tion has been found which is satisfactory in

all its details. We are in a sufficient diffi-

culty about that to make the rivalry of a

second of the same type very improbable.

THE PHENOMENA OF LIFE.

But it may be asked—nay, it has been

asked—may not the type of our theories

be radically changed ? If this question does

not merely imply a certain distrust in our

own powers of reasoning, it should be sup-

ported by some indication of the kind of

change which is conceivable.

Perhaps the chief objection which can be

brought against physical theories is that

they deal only with the inanimate side of

nature, and largely ignore the phenomena

of life. It is therefore in this direction, if

in any, that a change of type may be ex-

pected. I do not propose to enter at length

upon so difficult a question, but, however

we may explain or explain away the char-

acteristics of life, the argument for the

truth of the atomic theory would only be
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affected if it could be shown that living

matter does not possess the thermal and
mechanical properties, to explain which

the atomic theory has been framed. This

is so notoriously not the case that there is

the gravest doubt whether life can in any

way interfere with the action within the or-

ganism of the laws of matter in bulk be-

longing to the domain of mechanics, phys-

ics, and chemistry.

Probably the most cautious opinion that

could now be expressed on this question is

that, in spite of some outstanding difficul-

ties which have recently given rise to what
is called Neovitalism, there is no conclu-

sive evidence that living matter can sus-

pend or modify any of the natural laws

which would affect it if it were to cease

to live. It is possible that though sub-

ject to these laws the organism while liv-

ing may be able to employ, or even to direct,

their action within itself for its own benefit,

just as it unquestionably does make use of

the processes of external nature for its own
purposes ; but if this be so, the seat of the

controlling influence is so withdrawn from

view that on the one hand its very existence

may be denied, while, on the other hand.

Professor Haeckel, following Vogt, has re-

cently asserted that '' matter and ether arc

not dead, and only moved by extrinsic force
;

but they are endowed with sensation and

will ; they experience an inclination for

condensation, a dislike for strain ; they

strive after the one and struggle against

the other." ^

But neither unproved assertions of this

kind nor the more refined attempts that

have been made by others to bring the

phenomena of life and of dead matter

under a common formula touch the evi-

dence for the atomic theory. The question

as to whether matter consists of elements

capable of independent motion is prior to

* ' Riddle of the Universe ' (English translation),

1900, p. 380.

and independent of the further questions

as to what these elements are, and whether
they are alive or dead.

The physicist, if he keeps to his business,

asserts, as the bases of the atomic theory,

nothing more than that he who declines to

admit that matter consists of separate mov-
ing parts must regard many of the simplest

phenomena as irreconcilable and unintel-

ligible, in spite of the fact that means of

reconciling them are known to everybody,

in spite of the fact that the reconciling

theory gives a general correlation of an

enormous number of phenomena in every

branch of science, and that the outstanding

difficulties are connected, not so much with

the fundamental hypotheses that matter is

composed of distinguishable entities which

are capable of separate motions as with

the much more difficult problem of what

these entities are.

On these grounds the physicist may be-

lieve that, though he cannot handle or see

them, the atoms and molecules are as real

as the ice crystals in a cirrus cloud which

he cannot reach ; as real as the unseen

members of a meteoric swarm whose death-

glow is lost in the sunshine, or which sweep

past us, unentangled, in the night.

If the confidence that his methods are

weapons with which he can fight his way

to the truth were taken from the scientific

explorer, the paralysis which overcomes

those who believe that they are engaged in

a hopeless task would fall upon him.

Physiology has specially flourished since

physiologists have believed that it is possi-

ble to master the physics and chemistry of

the framework of living things, and since

they have abandoned the attitude of those

who placed in the foreground the doctrine

of the vital force. To supporters of that

doctrine the principle of life was not a hid-

den directing power which could perhaps

whisper an order that the flood-gates of

reservoirs of energy should now be opened
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and now closed, and could, at the most,

work only under immutable conditions to

which the living and dead must alike sub-

mit. On the contrary, their vital force

pervaded the organism in all its parts. It

was an active and energetic opponent of

the laws of physics and chemistry. It

maintained its own existence not by obey-

ing but by defying them ; and though

destined to be linally overcome in the sepa-

rate campaigns of which each individual

living creature is the scene, yet like some

guerilla chieftain it was defeated here only

to reappear there with unabated confidence

and apparently undiminished force.

This attitude of mind checked the ad-

vance of knowledge. Difficulty could be

evaded by a verbal formula of explanation

which in fact explained nothing. If the

mechanical, or physical, or chemical causes

of a phenomenon did not lie obviously upon

the surface, the investigator was tempted

to forego the toil of searching for them

below ; it was easier to say that the vital

force was the cause of the discrepancy, and

that it was hopeless to attempt to account

for the action of a principle which was in-

comprehensible in its nature.

For the physicist the danger is no less

serious though it lies in a somewhat differ-

ent direction. At present he is checked in

his theories by the necessity of making

them agree with a comparatively small

number of fundamental hypotheses. If

this check were removed his fancy might

run riot in the wildest speculations, which

would be held to be legitimate if only they

led to formulae in harmony with facts.

But the very habit of regarding the end as

everything, and the means by which it was
attained as unimportant, would prevent the

discovery of those fragments of truth which

can only be uncovered by the painful proc-

ess of trying to make inconsistent theories

agree, and using all facts, however remote,

as the tests of our central generalizatiou.

"Science," said Helmholtz, ''Science,

whose very object it is to comprehend Na-

ture, must start with the assumption that

Nature is comprehensible." And again:
" The first principle of the investigator of

Nature is to assume that Nature is intel-

ligible to us, since otherwise it would be

foolish to attempt the investigation at all."

These axioms do not assume that all the

secrets of the universe will ultimately be

laid bare, but that a search for them is

hopeless if we undertake the quest with

the conviction that it will be in vain. As
applied to life they do not deny that in

living matter something may be hidden

which neither physics nor chemistry can

explain, but they assert that the action of

physical and chemical forces in living

bodies can never be understood, if at every

difficulty and at every check in our inves-

tigations we desist from further attempts in

the belief that the laws of physics and

chemistry have been interfered with by an

incomprehensible vital force. As applied

to physics and chemistry they do not mean
that all the phenomena of life and death

will ultimately be included in some simple

and self-sufficing mechanical theory ; they

do mean that we are not to sit down con-

tented with paradoxes such as that the

same thing can fill both a large space and

a little one ; that matter can act where it is-

not, and the like, if by some reasonable

hypothesis, capable of being tested by ex-

periment, we can avoid the acceptance of

these absurdities. Something will have

been gained if the more obvious difficulties

are removed, even if we have to admit that

in the background there is much that we
cannot grasp.

THE LIMITS OF PHYSICAL THEORIES.

And this brings me to my last point. It

is a mistake to treat physical theories in

general, and the atomic theory in particu-

lar, as though they were parts of a scheme
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wbicli has failed if it leaves anything un-

explained, which must be carried on indef-

initely on exactly the same principles,

whether the ultimate results are, or are

not, repugnant to common sense.

Physical theories begin at the surface

with phenomena which directly affect our

senses. When they are used in the attempt

to penetrate deeper into the secrets of

nature it is more than probable that they

will meet with insuperable barriers, but

this fact does not demonstrate that the

fundamental assumptions are false, and the

question as to whether any particular ob-

stacle will be forever insuperable can rarely

be answered with certainty.

Those who belittle the ideas which have

of late governed the advance of scientific

theory too often assume that there is no

alternative between the opposing assertions

that atoms and the ether are mere figments

of the scientific imagination, or that, on

the other hand, a mechanical theory of the

atoms and of the ether, which is now con-

fessedly imperfect, would, if it could be

perfected, give us a full and adequate rep-

resentation of the underlying realities.

For my own part I believe that there is a

via media.

A man peering into a darkened room,

and describing what he thinks he sees, may
be right as to the general outline of the ob-

jects he discerns, wrong as to their nature

and their precise forms. In his description

fact and fancy may be blended, and it may
be difficult to say where the one ends and

the other begins ; but even the fancies will

not be worthless if they are based on a

fragment of truth, which will prevent the

explorer from walking into a looking-glass

or stumbling over the furniture. He who
saw ' men as trees walking ' had at least a

perception of the fundamental fact that

something was in motion around him.

And so, at the beginning of the twentieth

century, we are neither forced to abandon

the claim to have penetrated below the

surface of nature, nor have we, with all

our searching, torn the veil of mystery from
the world around us.

The range of our speculations is limited

both in space and time : in space, for we
have no right to claim, as is sometimes
done, a knowledge of the ' infinite universe ';

in time, for the cumulative effects of actions

which might pass undetected in the short

span of years of which we have knowledge,
may, if continued long enough, modify our

most profound generalizations. If some
such theory as the vortex-atom theory were
true, the faintest trace of viscosity in the

primordial medium would ultimately de-

stroy matter of every kind. It is thus a

duty to state what we believe we know in

the most cautious terms, but it is equally a

duty not to yield to mere vague doubts as

to whether we can know anything.

If no other conception of matter is pos-

sible than that it consists of distinct phys-

ical units—and no other conception has

been formulated which does not blur what

are otherwise clear and definite outlines

—

if it is certain, as it is, that vibrations

travel through space which cannot be prop-

agated by matter, the two foundations of

physical theory are well and truly laid. It

may be granted that we have not yet framed

a consistent image either of the nature of

the atoms or ofthe ether in which they exist;

but I have tried to show that in spite of the

tentative nature of some of our theories, in

spite of many outstanding difficulties, the

atomic theory unifies so many facts, sim-

plifies so much that is complicated, that we

have a right to insist—at all events till an

equally intelligible rival hypothesis is pro-

duced—that the main structure of our

theory is true ; that atoms are not merely

helps to puzzled mathematicians, but phys-

ical realities.

Arthur W. Rtjcker.

University of Loxdox.
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A NOTABLE FACTOB OF SOCIAL DEQEN-
EBATION."

The subject to which I propose to call

your attention cannot be said to be a new

one, though I do not think that it has ever

been presented before this Section. I wish

to speak for a short time on one of the

phases of social anthropology, in which I

am very greatly interested. My theme is the

problem of the feeble-minded. This term

is now generally used to include all persons

from those with weak minds to the most

abject idiot. Perhaps most of us have met

with a few individuals of this class. Almost

every community contains one or more of

these degenerates. The aggregate for our

country, however, makes a mighty host.

We do not know how many feeble-minded

persons there are in the United States. The
census of 1890 gives 95,571 individuals of

of that kind. From Pennsylvania there

were reportedthat year 8,753 ; Ohio, 8,035
;

Indiana, 5,568 ; Iowa, 3,319 ; Kansas,

2,039 ; Colorado, 192. What the increase

since then has been we do not know. The
present census does not give any figures on

this point ; therefore any effort to ascer-

tain the number can be but an estimate.

These feeble-minded persons are distributed

throughout our land, not in the same propor-

tion everywhere. They are not so notable in

some localities as in others. In some places

they are so few or inconspicuous as scarcely

to be recognized. On the contrary, else-

where their presence is strikingly manifest,

and they, in one way or another, make a

deep impression upon society that must
endure through succeeding generations.

The feeble-minded are found under many
conditions. There are children and men
and women. It is as children and as adults

in their more active years that most of us

* Address of the Vice-President and Chairman of

Section H, Anthropology, of the American Asso-

ciation for the Advancement of Science, Denver
meeting, August, 1901.

know them best. Our social organization

is made up of many factors. Some are con-

structive, some destructive. The feeble-

minded are a disturbing element. Their

life is a degenerating social force.

Soiae of the children with stronger mental

powers enter the public schools. They may
make some progress for a time, but whether

they do or not, they must soon drop behind

because they are unable to keep up with

the work. Others roam the streets ; the

boys become the butt of the neighborhood,

they are led into pranks, too often into

vices, and seem to possess a peculiar tend-

ency to immorality. The girls, many of

them strong, well-appearing, with no one

to teach them aright, and without strength

of mind to protect themselves against the

temptations which surround them, too

early and too often fall into vice. " It is

impossible to think of the evil of feeble-

mindedness without heeding the curse of

vice and illegitimacy which are its inev-

itable accompaniments. In the feeble-

minded person the animal passions are usu-

ally present and are often abnormally

developed, while will and reason, which

should control and repress them, are ab-

sent. The feeble-minded woman, thus

lacking the protection which should be her

birthright, falls easily into vice. She can-

not in her weakness resist the persuasions

and temptations which beset her. When
her baser passions are strong, she must op-

pose not only the influences from without

but her own dominating desires. She is

not to be condemned and punished, but

rather to be pitied and helped in every pos-

sible manner." (Bicknell, Proc. Fourth

Indiana State Conf . of Char. & Corr., 1895,

p. 64.) Many of these poor creatures are

easily attracted by an immoral life. Once

begun, the pace is rapid, the course is al-

ways the same. It is impossible to tell or

even to conceive of the depths of degrada-

tion to which they go. Dr. Kerlin, in
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1884, in his report to the IS'ational Confer-

ence of Charities and Correction speaks of

moral imbecility, showing its blighting and

demoralizing effects. He shows how crime,

vice and depravity are spread by neglect-

ed feeble-minded or imbecile persons. He
says, " There is no field in political economy

which can be worked to better advantage

for the diminution of crime, pauperism and

insanity than that of idiocy." (Proc. Nat.

Conf. of Char, and Cor., 1884, pp. 257 and

258.)

One perverted feeble-minded woman can

spread throughout a community an im-

moral pestilence which will affect the

homes of all classes, even the most intelli-

gent and refined. The sight of such con-

ditions or a knowledge of them must have

a deadening effect upon the finer sensibili-

ties of all.

These defectives usually also become de-

pendents for a part of, if not all, the time.

They may depend upon private charities

or, when possible, upon the overseer of the

poor. They frequently live in the poorest

quarters of our towns and cities amid

squalor and dirt, or occupy miserable huts

in the least desirable localities of rural

communities. It is not unusual for two or

more families to live near each other or

associate together. Marital ties are often

lightly regarded. Frequently such bonds

have not been entered into.

When these feeble-minded persons be-

come helpless or learn the habit of regular

public dependence, they find their way to

poor asylums, the children being placed in

such orphans' homes as will accept them.

To one who visits the poor asylums and

orphans' homes where they are received,

the idiotic and feeble-minded are striking

objects. In every one of the ninety-two

poor asylums in my own State, Indiana,

there are to be found inmates of this

class, the greatest number in any one in-

stitution being 25 ; the lowest, 2. In

many, their presence is emphasized by
pitiable cases, individuals who are almost

uncontrollable, or by infants, the off-

spring—in most cases the illegitimate off-

spring—of parents, one or both of whom
are feeble-minded. The records at hand
show that there are 970 feeble-minded per-

sons in the Indiana poor asylums. (Rept.

Board of State Char, of Indiana, 1900, p.

73.) Almost all these are adults. Many
are in some degree helpless and all require

more or less care. They have grown up
without discipline ; they lack such training

as is possible with their dwarfed minds or

strong hands ; they are not only incapable

of earning their own support, but, in a large

number of instances, are the objects of con-

tinual anxiety to those in charge. This is

particularly the case with feeble-minded

women. Four hundred and eighty un-

fortunates of this sex are to be found in our

county asylums, comprising 49.5 of their

total feeble-minded population. Under our

system of care it is only by the utmost

watchfulness that the sexes are kept apart.

Where proper facilities for sex separation

are wanting, or the overwatch is not strict,

there is to be found a continual increase of

feeble-mindedness. This brings an increas-

ing burden of expense upon the tax-payers

in such counties.

I am compelled to speak specifically of

Indiana, because we know more of the facts

concerning conditions that exist there than

we do of those elsewhere.

From information received, however, it

is believed that they are not materially dif-

ferent from those existing in other States

similarly situated. Perhaps in a general

way the conditions there may be said to be

the average of what is true of all our States.

To quite a large number of our poor asy-

lums the inmates often come and go at will.

The absence of the feeble-minded is espe-

cially noted during the summer season.

They then go to visit friends or wander
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about the country. Any kind of shelter

will answer their purpose and food is easily

obtained. Quite a number of the women re-

turn to the poor asylum to become mothers.

In a certain county in the southern part

of the State is a family of sixteen persons^

representing three generations. Twelve of

its members are the direct descendants of a

feeble-minded blind man and his feeble-

minded, partially blind, wife. The husband

and wife have been inmates of the poor

asylum off and on for thirty -five years.

Generally wintering in the institution, they

spend the summer roaming about the

country, living in the woods. In unfavor-

able weather they seek an old hut or rail

pen for shelter. They are said to make a

bed of leaves or straw and live on what

they can beg, supplemented by wild fruits

and nuts. They have a feeble-minded

daughter who is also partially blind. She

has been twice married and has borne two

feeble-minded daughters and three feeble-

minded sons. Another feeble-minded and

partially blind daughter has spent the

greater part of the last twenty-two years in

the poor asylum of an adjacent county and

has been the mother of four illegitimate

children. In this family of sixteen persons,

nine are feeble-minded (three of these being

also partially blind) and four are known
to be illegitimate.

In an adjoining county are a husband and

wife, both degenerates, who make the poor

asylum their home in winter and live else-

where in summer. It is no uncommon
thing, in the spring following these wander-

ings, to have the family increased by a little

mite of humanity which does not seem as

if it could live. Many such children do

live, however. This woman has borne eleven

children and six of them are alive. One
summer the family lived in a little shed

built of short boards obtained from dry-

goods boxes, old tin and carpets, along the

railroad right-of-way, and obtained its liv-

ing principally from begging. This family

has just made a beginning. How extensive

it may become depends upon what measures

are taken. It has probably been an ex-

pense of $1,000 per year to the county.

Occasionally the children of normal par-

ents are feeble-minded. As Mr. Bicknell

has well said, there is no method of diverting

the course. While it is easily possible for

parents of normal faculties through dissi-

pation, vice or disease to produce feeble-

minded offspring, there seems to be no

method by which the tendency can be re-

versed and the degeneration, thus easily

accomplished, displaced by regeneration

and restoration in succeeding generations.

(Fifth Kept, of Indiana Board of State

Charities, 1894, page 51.)

Usually, and in a large number of cases,

feeble-minded children are the offspring of

feeble-minded parents. It is equally true

that in the majority of cases the children of

feeble-minded parents are feeble-minded.

From what has been said may be gath-

ered that the question before us presents

two notable evils :

(a) The increasing number of illegiti-

mate children of feeble-minded parents.

(6) The inheritance of feeble-minded-

ness.

In the office of the Board of State Chari-

ties of Indiana there has been collected,

from every reliable source, during the past

twelve years, a great mass of material

relating to this group of defectives. It em-

braces much that has been gathered by the

Indiana School for Feeble-minded Youth

especially through the efforts of Mr. Alex-

ander Johnson, its able superintendent.

In addition, it contains such information as

could be obtained from the Poor Asylum

and Orphans' Home records and from the

township trustees who are ex-officio overseers

of the poor. I know of no such a series of

records nor one so conveniently arranged.

Mr. Ernest P. Bicknell, formerly the Secre-
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tary of the Board of State Charities, some
years ago prepared two papers based upon

a part of this material. (Proc. Indiana

State Conf. of Char, and Cor., 1895, p. 60.

Proc. National Conf. of Char, and Cor.,

1887, p. 219.)

With the fuller amount of data from

these records at hand I have thought to

present some illustrations obtained from it

at this time.

Perhaps I may say a word as to the

method of registration used in this work.

From all our institutions regular reports

are required. Some of these are made
monthly, others quarterly. They are ar-

ranged with headings for all the principal

facts in the individual and family history

of each inmate. It is desired to have them

filled as fully as the information obtained

will permit. In addition to the regular in-

stitution records, information is sought as

to the age, nativity, sex, color, mental and

physical condition, and whether illegiti-

mate. If parents are known we ask for

their names and specific information as to

whether either is affected with insanity,

feeble-mindedness, deafness, blindness, par-

alysis, or whether either was a pauper,

criminal or drunkard. This information,

when obtained, is transferred to a card

registration, where the cards are kept in

duplicate ; one series arranged alphabet-

ically, the other by institutions. To the

information at hand every fragment that

is learned is added.

I have taken from these records some in-

formation concerning 511 families in which

there is known to be feeble-mindedness. If

there was any question regarding any

family it was omitted. No such collection

of these families has heretofore been re-

ported upon. The number of persons

known to be represented in them is 1,924.

This is an average of 3.76 persons in each

family. 1,343 of these persons are supported

in public institutions. It is known, how-

ever, that these are not all the family repre-

sentatives. They are the family members
of whom we have accurate information. In
it are included not only direct descendants,

but those related by marriage.

Of this number of persons, 889, 46.2 per

cent., were men ; 1,035, 53.7 per cent., were
women. 1,249—64. 9 per cent., 532 men and
717 women, were feeble-minded ; 54, 21 men
and 33 women, were insane ; 44, 25 men and
19 women, were otherwise defective. These
last include blind, deaf, paralytics and epi-

leptics. 577, 311 men and 268 women, were
normal or their defectiveness was unknown.
Every person known concerning whom posi-

tive information was not was included in

this latter group. In a number of cases there

are combinations of defectiveness. One
was insane and deaf, another feeble-minded,

deaf and epileptic. Consequently, if we
undertake to separate them we find there

are 79 epileptics, 31 men and 48 women

;

35 blind, 17 men and 18 women ; 21 deaf,

6 men and 15 women ; 19 paralytics, 8 men
and 11 women ; with combined mental and

physical defects 101, 34 men and 67 women.

Of these family members, 267, 13.8 per

cent., 141 men and 126 women, are known

to have been illegitimate.

What about the parentage of these in-

dividuals? In a large number of cases

the characteristics are unknown. It is a

matter of record that in 1,042 cases (over

54 per cent, of the whole) either one or

both parents were defective. Of these in

the cases of 666—348 males and 318 fe-

males, the mother was defective. In the

case of 151, 83 males and 68 females, the

father was defective, the mother unknown

or normal. Both parents were defective

in 225 instances, 122 males and 103 fe-

males. It will be seen that the records

show the mother defective in 34.6 per cent,

of the total number of cases noted herein,

while only 7.8 per cent, of the fathers were

defective, and both parents were defective
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A Table of 511 Feeble-minded Families Containing 1,924 Persons.
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in 11.6 per cent, instances. One cause of

this difference, perhaps the chief one, is

that the mothers, for various reasons which
will occur to you, are often known when the

fathers are not. The parents of 860 of the

1,924 children, 326 men and 534 women, an

aggregate of 44.6 per cent., were either un-

known or were known to be normal. In but

22 instances (1.1 per cent.) were the parents

reported to be relatives. This was true in

the case of 10 men and 12 women.
The physical and mental condition of

the parents of these 889 males is more spe-

cifically given as follows

:

Mother defective, father unknown or

normal 348 or 39.1%

Father defective, mother unknown or

normal 83 or 9.3%

Both parents defective 122 or 13.7%

Parents unknown or normal 326 or 36.6%

Parents related 10 or 1.1%,

889 99.8%

141, or 15.8 per cent., of the males are ille-

gitimate.

The physical and mental condition of the

parents of these 1,035 females more par-

ticularly stated is as follows :

Mother defective, father normal or un-

known 318 or 30.7%

Father defective, mother normal or un-

known 68 or 6.5%

Both parents defective 103 or 9.9%

Parents unknown or normal 534 or 51.5%

Parents related 12 or 1.1%

1,035 99.7%

(' Defective ' in the above means either

mentally or physically defective.

)

Of the 717 feeble-minded women, 163,

or 22 per cent., have had illegitimate chil-

dren. These 163 women have had 248

children, an average of 1.52 each. They
range in number from 1 to 8 to the mother.

Perhaps it is well to refer to a few illus-

trations of the ancestors of the' persons

whom we have been discussing.

In one of the county poor asylums of

Indiana, years ago, were a man and his

wife, who are reported to have been of a

low grade of intelligence, if not actually

feeble-minded. The direct descendants of

this couple, with those who entered the

family through marriage, number 67, com-
prising three generations. One of the men,
who is fairly bright, has raised a good fam-

ily
; another is an intelligent barber ; two

men have served in the army, but the ma-
jority of the family are feeble-minded, illit-

erate and of low morals, and their history

is one of drunkenness, prostitution and
crime. The marriage relation has been

lightly regarded, and doubtless many of

the unions were those of common law.

Some of these persons are self-supporting,

but a much larger number of them are

or have been supported by the public in

county or state institutions.

One woman I recall is the mother of

eleven children, ten of them by one hus-

band, one by another. A feeble-minded

man whose history is known to us, was

father of twenty children but was married

several times.

Another group of 241 families in which

there are two or more generations of

feeble-mindedness has 970 persons who are

blood relations, that is an average of 4.02

to each family. Of these families, 221

have two generations of feeble-minded-

ness, sixteen have three generations, three

have four generations and one has five gen-

erations. The number of direct descend-

ants who are feeble-minded is known to be

726. That is to say, 74.8 per cent, are

feebleminded. Does anything else repro-

duce itself so surely ? In addition to this

there are 25 who show other evidences of

defectiveness. But 197 are normal or their

mental and physical condition is unknown.

In the first generation 103 men and 203

women (306) were the parents of 248

children. Of these 84 were males and 164

were females. It is observed that almost

twice as many women as men were known
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as parents in the first generation. Tlie

reason is the women were principally poor

asylum inmates who were permitted to

leave the institution and either live among
relatives of a similar stage of mentality or

roam the country. They returned to the

poor asylum as a maternity house and

nothing was learned or recorded of

the paternity of many of the children.

persons, 304 males and 224 females. Of
these, 26 were parents of the third genera-

tion. Of the latter seven were parents of

the fourth generation. From it came the

single parent of the fifth generation. In

the first generation there were 267 individ-

uals of 306, or 87 per cent., who were feeble-

minded ; in the second generation 386 of

548, or 70 per cent., were so recorded ; in the

A Table of 241 Families Each containing Two oe Moke Generations of Feeble-mindedness
Eepresented by 970 Individuals.

No. families of 2 generations of feeble-mindedness 221
16
3
1

241

Total No. of persons 970. Average to each family 4. 02.
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both mentally and physically defective, 5.5

per cent. 107 or 11 per cent, were reported

as illegitimate.

It will be observed that the feeble-minded

and blind are more common than any other

combination in the first generation, while

in the second and third generations there

are more feeble-minded and epileptics.

In one neighboring county a feeble-minded

woman, who, according to the records in

our office, has been in the poor asylum over

twenty years, was the mother of two
daughters, to whom she transmitted her

mental defect. One of these feeble-minded

daughters, Rachel, has been twice married,

and has borne eleven children, three ofwhom
are now dead. Her second union was with

a negro. Her children are very ignorant,

but so far our records do not show that

they have been inmates of any public in-

stitution, with the exception of one son, who
has been in prison. The other daughter,

sons have been the result of this marriage.

One of the daughters is feeble-minded.

One of the sous, also feeble-minded, is a
natural criminal. The direct descendants

of the feeble-minded woman first mentioned

number twenty-nine, and in the past ten

years twelve of these persons have spent an
aggregate of twenty- two years in the poor

asylum and orphans' home of the county.

The total family members reported number
forty- seven and extend over five generations.

One group of 13 feeble-minded families

is recorded containing 68 individuals.

Of these there were 18 in the first genera-

tion ; 26 in the second ; 24 in the third.

With these degenerates it is not always true

that when there is a little child there are

three persons in a family. The paternity

is not always known and in many cases

we are compelled to count two persons, the

mother and child. All the members of the

first generation were feeble-minded ; twenty

A Eecoed of Thirteen Families of Three Generations Each.
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they become older and the psychosis can be

determined. Neither the husbands nor the

wives of the members of this group are

counted in this table. Those enumerated

are the direct descendants of the persons in

the preceding generation.

It is not unusual to find in a poor asylum

three generations of feeble-mindedness.

Not long since, the speaker had grouped

before him, at a poor asylum in the south-

ern part of the State, four generations of

feeble-minded persons—father born in 1817,

daughter, granddaughter and great-grand-

son. There are nineteen members of this

family; nine are feeble-minded and four

are illegitimate. Most of them have been

inmates of the institution where they were

.seen. Some of them recur to it from time

to time yet. This is not a single instance,

for in other poor asylums an equal number
of generations, similarly afflicted, can be

found, and in fact there are instances where

five generations have at one time or another

been inmates of such a county institution.

Years and years ago a single man here

and there—a prophet in a strange land

—

began to call attention to the condition of

the idiot. They were treated as animals in

confinement. At the beginning of the pres-

ent century the first institution was built

for their care.

Dr. Walter E. Fernald tells us that the

first recorded attempt to educate an idiot

was made about the year 1800 by Itard,

the celebrated physician-in- chief to the Na-

tional Institution for the Deaf and Dumb
at Paris,, upon a boy found wild in a forest

in the center of France, and known as the

'Savage of Aveyron.' This boy could not

speak any human tongue, and was devoid

of all understanding and knowledge. Be-

lieving him to be a savage, for five years

Itard endeavored with great skill and per-

severance to develop at the same time the

intelligence of his pupil and the theories

of the materialistic school of philosophy.

Itard finally became convinced that this

boy was an idiot, and abandoned the at-

tempt to educate him. (Proc. Nat. Conf.

Char, and Cor., 1893, page 203.)

In 1818 the American Asylum for the

Deafand Dumb, at Hartford, Conn,, the first

institution of its kind in this country, gave

the first instruction off'ered in the United

States to idiotic children. Following this

several attempts were made in teaching such

children in France, Switzerland and Ger-

many. But a few could be cared for. Slowly

the thought of the possibility of their im-

provement spread. The progress of the

work was slow. Individuals were inter-

ested and pressed into it. Finally a state

took some interest.

In 1846 the first efl'ort was made for legal

provision for the instruction of idiots in

this country in New York. This was un-

successful ; but a few days later in the same
year action looking to similar results was

begun in Massachusetts. This culminated

in legislation in 1848, providing for the

education of 'ten indigent idiots.' Thus
began our public institutions for idiotic

or feeble-minded children. In New York
efforts providing for such a school were

repeatedly made, but it was not until 1851

that they were entirely successful and the

act passed in that State. Pennsylvania was

the third State to begin the work in 1852.

It was followed by Ohio in 1857. One after

another of our States has recognized the

duty of providing education, training and

care for these unfortunates. In a number

of States institutions of the highest standing

have been developed. Dr. Fernald tells us

the early history of these pioneer State insti-

tutions in many respects was very similar.

They were practically all begun as tenta-

tive experiments in the face of great public

distrust and doubt as to the value of the

results to be obtained.

At last it became recognized that those

who had given years of study to the idiot
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had a right to have an opinion and to ex-

press it. Then it came to be believed and
advocated that in this class of defectives

were many who were amenable to instruc-

tion if it were only of the right kind and
taught in the right way. The children

might be reached and helped.

First it was thought that many of these

children could beeducated tomake their own
way in the world. Finally it was decided

that while many of them could be taught

to be self-supporting under direction, but

very few could ever leave the fostering care

of the institution. Children they are and

children they will be as long as they live.

For, though they become old in years, men-

tally they will still be children.

More and more came the conviction that

there should be custodial institutions.

These were especially advocated for feeble-

minded women under forty-five years of

age. They would be safe and with no pros-

pect of reproducing their kind. Now it has

come to be regarded as the proper right and
duty to retain control over these grown-up

children during life. Some states have

made a beginning for this purpose.

Never did we appreciate so strongly as

we do to-day the untold misery and accu-

mulating expense caused by the lack of

control of our feeble-minded population.

Their fecundity and animal instincts make
them fit subjects for consideration, both on

financial and moral grounds, to say nothing

of the dangers that beset those of strong

minds who have weaker bodies.

The problem presented to us is the man-

ner in which these conditions shall be met.

Its solution lies in an intelligent and gen-

eral knowledge of the subject by the public,

preventive measures by legal marriage re-

strictions and other means, the education of

feeble-minded children and the custodial

care of feeble-minded women.
Amos W. Butler.

Indianapolis, Ind.

SCIENTIFIC BOOKS.

Anatomy of the Cat. By Jacob Reighard, Pro-

fessor of Zoology in the University of Mich-
igan, and H. S. Jennings, Instructor in

Zoology in the University of Michigan. 173

original figures by Louisa Burridge Jen-
nings. Henry Holt & Co. 1901. 8vo. Pp.

ix+ 498.

Teachers and students alike will welcome the

appearance of this admirable text-book because

it is practically the only work which treats of

the entire macroscopic anatomy of the cat, the

mammal most generally available for class-room

study. Of the books on the cat hitherto pub-

lished none unites in itself all the requirements

of a satisfactory text-book
; they are either in-

accurate and diffuse or accurate and meager,

while another class which covers parts of the

subject exhaustively is not available because in-

complete. "We believe that, with the aid of this

present work, a teacher will find no difliculty

in conducting a thorough laboratory course and

can cover the entire ground in a college year.

The authors are to be congratulated, not only

upon producing a book which will secure a

higher grade of class-room work, but also upon

the completion of an important scientific con-

tribution which cannot fail to stimulate and en-

courage a wider teaching of elementary anat-

omy. In one sense this is not an elementary

work ; the descriptions are scientific and con-

cise, without attempt at popular writing. More-

over, it presupposes a knowledge on the part of

the student of such general matters as the na-

ture of tissues, the functions of organs and the

meanings of scientific terms. Hence its use

would seem to call for accompanying lectures

or for previous preparation in courses on his-

tology and general biology.

We are glad to see that the authors have not

cast the book in the form of a laboratory guide
;

structures are described in their proper order

and relation, the amount of space devoted to

the different systems of organs being determined

not only by their relative importance, but also

by the amount of work on each which can be

expected from the average student. Thus, for

example, almost one-half of the entire work

is devoted to a description of the bones and

muscles, and but one-eighth to the viscera.
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The descriptive portion of the book is followed

by an appendix of practical directions, covering

forty-three pages. Herein are given general

directions for study and for the preparation of

material, together with special directions for

the dissection of each group of organs—as they

present themselves to the student and not in

the order in which they are studied in the de-

scriptive portion of the work. The separation

of these notes from the body of the book of

course preserves continuity to the descriptions

and enhances the value of the book as a work
of reference ; on the other hand, it necessitates

such an amount of turning of pages by the stu-

dent that it would have been wiser to have

brought the practical directions into closer re-

lation with the text—at the beginning or at the

end of each section or chapter.

In thematter of nomenclature, as the authors

maintain, and properly, that the primary pur-

pose of such a work is not to illustrate or de-

fend any particular system of nomenclature,

but to aid in obtaining a knowledge of the

structures themselves, and as they hold that

the time has not come for an absolutely uniform

nomenclature, they have adopted such terms as

they judge likely to be measurably permanent.

As a basis, therefore, they use, as far as possible,

the Latin terms (and their English equivalents)

proposed by the German Anatomical Society,

but freely substitute for these other terms, either

when those proposed are not appropriate for

the cat, as, for example, the names for the cere-

bral sulci or gyri, or when the substitutes are

better known to English anatomists and are not

likely to be given up, as, for example, trapezoid

for OS multangulum minus. In cases of substi-

tution the Latin name proposed by the German
Society is given as a synonym. Whenever a

structure has two names, equally well-known,

both names are given. It is certainly most de-

sirable that each structure should have a single

name ; if however, there be two, the student

should learn them.

As terms of direction the authors properly

use, almost exclusively, such intrinsic terms as

dorsal and ventral; cranial and caudal ; proximal

and distal; medial and lateral^ and they discard

the older extrinsic terms anterior and posterior ;

superior and inferior ; inner and outer. Dorsal

and ventral are also applied, less happily we
think, to surfaces of the limbs

;
the dorsal side

being indicated by the convexity of the joint,

elbow or knee, the ventral side by the con-

cavity of the joint. The constant use of ad-

verbial forms such as dorsad, craniad, proximad,

etc., certainly gives brevity and directness to

the text ; they do not add, however, to its ele-

gance—nor does the use of onto for on.

We have examined the greater part of the

book with care and find it to be well planned,

clearly written and based on accurate original

study. Some things are omitted which, from

the general thoroughness of the work, one would
have expected to find, as, for example, an ac-

count of the interesting arrangement of the

tendons and ligaments attached to the terminal

phalanges. To reduce the book to a convenient

size, omissions, of course, are necessary ; what
shall be omitted must remain a matter of per-

sonal opinion. The drawings by Mrs. Jennings

which illustrate the work are excellent
; they

show clearly what the student is expected to

see and are not burdened with unnecessary de-

tail. A few diagrams from frozen sections to

show the relations of organs would have been

instructive. The book is well made ; type,

paper, printing and binding are all good ; and

there is a capital index.

Horace Jayne.

Zell- und Protoplasmastudien. By F. Doplein.

1900.

Under the above title Dr. F. Dofleiu publishes

in brochure form a reprint of his paper in

Spengel's * Zoolog. Jahrbiicher,' XIV. This

contribution is the first Heft of the author's

studies on the morphology and physiology of

nuclear and cell-division. It deals, in the main,

with the process of nuclear division in Noctiluca

miliaria. The author gives a very detailed ac-

count of his work on preserved material. He
differs in several particulars from the results of

previous writers, the most important diflferences

being his failure to identify the centrosome in

any part of the astrophere, and his denial of a

longitudinal splitting of the chromosomes as

described by Calkins. The latter author has

shown, from the arrangement of the chromatin

threads at a certain phase in the division that
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it is probable that a longitudinal splitting of the

chromosomes takes place. Doflein does not

find any evidence of such in process. In the

absence of conclusive proof it is impossible to

decide which of these two accounts is correct.

SCIENTIFIC JOURNALS AND ARTICLES.

The Plant World for August contains, besides

short articles, notes and reviews i 'August

Days,' by John Burroughs ;
' Notes from West-

ern Kentucky,' by Sallie F. Price, and, under

the caption ' A Scanty Flora, a description of

that of Bird Rock, Gulf of St. Lawrence,' by

Henry E: Baum. But three species of plants

are found on this islet : Poa compressa, Achillea

borealis and Plantago maritima. Pauline Kauf-

man continues ' Orchids in Central Park,' and

John Giflford describes ' The Dwarf Mistletoe,

Bazoumofskya Prusilla.^ L. H. Pammel dis-

cusses 'Rare Plants and their Disappearance,'

the drying up of sloughs and the overpasturing

of the woodlot being accountable for the small

numbers of the plants mentioned. In the sup-

plement devoted to ' The Families of Flow-

ering Plants,' Charles Louis Pollard describes

the Trigoniacese and other families of the Ger-

minales and begins the description of the

Sapindales.

The News Bulletin of the Zoological Society

of New York appeared in new form with its

last (July) issue, having been reduced to a small

quarto about the size of Science. Besides a

number of views of animals living in the park,

there is a cut showing the state of the monkey
house in June. The completion of a restaurant

and of the Service Building is announced, and

many improvements in the buildings and

grounds are noted. Six species of mammals,

twelve of birds and eight of reptiles were born

in the park this present season. A special fea-

ture of the New York Zoo is its collection of

reptiles, and the additions to this have been

numerous during the first six months of the

year.

The Osprey for July brings this periodical

nearly down to date, and the August number is

promised at an early day. The present issue

contains besides shorter articles ' Camping on

the Old Camp Grounds, ' by Paul Bartsch

;

'Stephen's Whip-poor-will,' by J. H.Riley;
' The Malar Stripe of Young Flickers and the

Moult,' by William Palmer; ' The Blue Gros-

beak in Eastern Kansas,' by Walter S. Colvin,

and the sixth instalment of ' The Osprey or

Fish-hawk
; its Characteristics and Habits,' by

Theodore Gill.

Scientific journals are not often sold, and
it is consequently a matter of interest that the

market value of a special journal has been

ascertained by the sale of the Botanisches

Centralblatt to the International Association of

Botanists. According to the Compte Rendu of

the recent congress the price was 37,500 Marks,
and the present editor, Dr. Uhlworm retains

his position for five years, and if subsequently

superseded receives an indemnity. About half

the amount has been subscribed, and the bal-

ance has been advanced by the publisher, J. E.

Brille, of Leipzig, who is to be paid 4 per cent,

interest.

DISCUSSION AND CORRESPONDENCE.

DISCOED AND PSYCHOLOGY.

To THE Editor of Science : In the issue of

Science for August 30 'Mr. Max Meyer calls

attention, in a discussion of 'Discords and

Beats,' to a supposed error in my review of a

recent book on physics, where I referred to

Mayer's law expressing the duration of the

residual auditory sensation as a function of vi-

bration frequency. He is right in thinking it

rare to find physicists well up with current psy-

chological literature, a fact necessitated by the

immense mass of literature now in all depart-

ments. This fact excuses Mr. Meyer for having

apparently failed to read the investigations of

Professor Mayer on this subject, which were pub-

lished in the American Journal of Science (Oct.,

1874, April, 1875, and Jan., 1894). This physi-

cist did notassume that discord was necessarily

due exclusively to beats. His own conclusions

were tested in 1875 by a trained musician whose

deliverances were given without considering

anything else than the perception of discord.

This was a purely psychological investigation,

therefore, so far as musical sensation was con-

cerned. If the psychologists have some time

since agreed that discord cannot be defined by

beats, this negative conclusion does not estab-
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lish the proposition that all discord is wholly in-

dependent of beats. Whether it be due wholly

or partly to beats or to something else quite

unknown as yet, Mayer's curve is sufficient to

disprove the statement that the maximum of

discord is due to always the same number of

beats, whatever may be the pitch.

It was not my intention to publish any de-

tailed criticism of the point to which I took

exception in my review of the book of physics

under examination. But Mr. Meyer will, prob-

ably agree with me in objecting to the following

sentences, which may now be quoted: "One
cause of discord is the presence of beats between

the two notes, and the greatest discord results

when the beats are about 32 per second. If the

number of beats is fewer than 10 per second,

they are not agreeable, but do not produce dis-

cord. Discord is caused by sounding together

notes that give more than 10 and less than 70

beats per second." Whatever may be the

cause of discord now agreed upon among psy-

chologists, Mayer's law comes nearer to being

a statement of the truth than the sentences

just quoted. The author is creditably cautious

in assigning the presence of beats as ' one

cause.' Presumably it may not be the only

cause. But his quantitative statements war-

ranted my criticism that he had " defined ' dis-

cord ' more sharply than the facts warrant by

failure to recognize Mayer's law."

If Mr. Meyer will criticise the quoted sen-

tences from the standpoint of the psychologist

he will doubtless confer a favor upon physicists

who have not kept up with recent 'advances in

psychology.

W. Le Conte Stevens.

"Washington and Lee University,

August 31, 1901.

MAGAZINE entomology.

It has been the habit to charge newspapers

with the dissemination of scientific misinforma-

tion, and undoubtedly with considerable justice.

But they are not the sole sinners. In the Sep-

tember number of McClure's Magazine there is

a paper entitled ' Next to the Ground ; Stories

and Scenes of Farm Life,' by Martha McCul-

loch Williams. The amount of misinformation

it conveys cannot be equalled by any bit of

newspaper writing, and for ignorance on the

part of the author it is certainly entitled to

the palm. First, we have information about

the dragon fly, and the superstition concerning

snakes that is connected with it ; that is all

right ; but we are immediately afterward' in-

formed that it begins its early life as a fat white

grub, variously known as Hellgrammite, dob-

son, etc. Now, in the first place, the hellgram-

mite is neither white, nor fat, nor is it a grub
;

and in the second place, it has absolutely no
connection with the dragon fly.

From any elementary work on entomology,

national or foreign, the writer could have ob-

tained an accurate life history of the dragon fly,

and also information as to the adult stages of

the hellgrammite. She may have seen a dragon

fly
; she certainly never saw a hellgrammite to

know it. Then we learn something about the

locusts, and most interesting, we are told that

the eggs are laid in the pith of dying twigs.

So much has been written about these insects

that it does seem as if the authoress might have

known better than to make an assertion of this

kind. Pithy stems are rarely used by locusts,

if at all, and dying twigs are never attacked.

The eggs are always laid in growing shoots,

and in the wood itself. I wonder where she

saw the black beetles or ' Betty bugs ' that

were three inches long? She speaks of them
as ' Scarabs,' and the largest of these, occurring

in the United States entitled to that name, are

not more than one inch in length.

More marvelous than anything else is the de-

scription of the change from the tumble bug,

black and loutish, into a 'June bug,' green all

over, with copper yellow tints on the legs, etc.

Where in the world this information came from,

if it was not the product of overstrained imagi-

nation, seems incomprehensible. In fact, read-

ing the entire paper, which covers eight pages,

there is more dense ignorance and absolute mis-

information crowded into it than I have seen

anywhere on a similar subject within the last de-

cade. And what there was in it anywhere, to

recommend to the editor its publication, seems

almost beyond finding out. There has been of

late years a great revival of interest in natural

history. We have had many useful and accu-

rate books, including the topics on which Martha
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McCullocli Williams writes. It would seem as if

anyone intending to publish concerning natural

history .would at least familiarize himself or

herself with the subject. It is discouraging to

find a magazine like McClure^s accepting and

printing an article of this character.

John B. Smith.

New Beunwsick, September 12, 1901.

CURRENT NOTES ON PHYSIOGRAPHY.

THE RANGES OF THE GREAT BASIN.

The mountain ranges of the Great basin in

Utah and Nevada have been explained, chiefly

by Gilbert and Russell, as due to block faulting,

but without sufficient statement concerning the

form of the region before faulting or of the

amount of erosion since faulting. Hence the

ranges have sometimes been imagined as pre-

senting long, gentle back slopes where the pre-

faulting surface has been tilted up, and abrupt

frontal cliffs where the fault scarp is revealed
;

and in the absence of statement to the contrary

it has been sometimes supposed that the faults

by which the blocks are limited were determined

by ordinary stratigraphic evidence.

Spurr now offers a new interpretation of these

ranges (' Origin and Structure of the Basin

Ranges,' Bull. Geol. Soc. Amer., XII., 1901, 217-

270, pi. 20-25). Finding mouoclinal structure

not persistent, finding much dissection on both

slopes of the ranges, and finding no strati-

graphic evidence of faulting along the base of

the ranges, he discards the theory of block fault-

ing and explains the mountains as residuals of

a disordered and greatly denuded mass, the in-

termont depressions being regai'ded as valleys

oferosion produced under a former greater rain-

fall and now clogged with waste since a drier

climate has set in.

Attention is here called to the different values

given by Spurr to the stratigraphic evidence of

faults where both members of the faulted series

are seen, and to the physiographic evidence

where only one member is visible. Faults de-

termined by ordinary stratigraphic evidence are

spoken of as ' actually observed ' (266), while

faults announced by previous observers on

physiographic evidence are altogether rejected,

apparently because they are not confirmed by

stratigraphic proof. As a matter of fact, no
faults (meaning thereby surfaces of fracture on

which movements of dislocation have taken

place) have been actually observed as such in

the Great basin
;
faulting is there as elsewhere

a matter of inference. In the case of faults

proved by stratigraphy, the termination of one
series of strata against another may be more or

less closely observed ; and then instead of be-

lieving that both sets of strata were ' made so

'

in the beginning, it is reasonably inferred that

they both originally had greater extension, that

they were brought into their present relations

by dislocation, and that the dislocated mass has

been carved into its present form by greater or

less erosion. This demonstration is commonly
accepted as so compulsory and all other expla-

nations seem so infinitely improbable, that fault-

ing proved by stratigraphic evidence is often

treated as if it were a matter of first-hand ob-

servation, and given an equal order of verity

with the plain facts of strike and dip.

In the case of faults proved by physiographic

evidence, the outcrops of a series of strata in an

escarpment or on a mountain side are directly

observed; and then instead of believingthat they

were made so, it is inferred that the invisible

parts of the series have been in some way re-

moved. On finding that their removal cannot

be reasonably accounted for by erosion alone,

the aid of faulting is invoked, a greater or less

amount of erosion being supposed to precede

and to follow. This argument of course in-

volves such a knowledge of the observable facts

of structure and form, and such an understand-

ing of the processes of erosion and of the forms

resulting therefrom, that, while certain forms

(such as the Appalachian ridges of Pennsyl-

vania) may be reasonably' ascribed to erosion

alone acting on a deformed structure, certain

other forms (such as the Basin ranges) may as

reasonably be held to be beyond production

by erosion, without relatively recent faulting.

This demonstration of faulting may be just as

logical as that based on stratigraphy alone, but

it is somewhat more complicated and it is much

less commonly employed.

Now inasmuch as the block faulting of the

Basin ranges has been determined in nearly

every case by the physiographic method alone,
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it is certainly desirable that discussions of the

Basin range structure should include a consid-

eration of the criteria for the demonstration of

faults by this means, when only one member of

the faulted series is visible. Yet no such con-

sideration of the problem is given by Spurr.

He confirms earlier work by finding that mar-

ginal faults are not to be determined along the

base of the ranges (except in rare instances) by

ordinary stratigraphic evidence. He reiterates

the undisputed fact that great erosion has oc-

curred since the ancient folding and faulting

within the body of the ranges, and he illogic-

ally infers from this that recent faulting, mar-

ginal to the ranges, has not taken place. In-

stead of dealing with the problem at issue—the

sufficiency of physiographic evidence to prove

block faulting—he asserts without adequate

discussion the sufficiency of erosion to produce

upon it to attest its elevation. The block fault-

ing of the Basin ranges may perhaps be some
day disproved, but not until the evidence of

faulting accepted by Gilbert and Russell has

been shown to be valueless.

PHYSIOGRAPHIC EVIDENCE OF FAULTING.

The essential elements in the physiographic

evidence of faulting in the Great basin are the

impossibility of accounting for the presence of

the mountain ranges if the interment depres-

sions have been produced by erosion alone, and

the ease of accounting for them if the rough

form of the region has been blocked out by

faulting, leaving erosive processes only the

smaller work of trimming the mountains into

their present shape. The difficulty of dispens-

ing with faulting is both qualitative and quan-

titative. In the first place," the structure of the

Fig. 1. Diagram of a mountain carved on a faulted block of previously deformed and denuded strata.

existing forms, and after the briefest consider-

ation he denies the peculiar faulting that has

been reasonably inferred on physiographic

grounds to be essential for the production of

the ranges. This is very much as if one should

deny the modern uplift of the Appalachian

Piedmont district after its broad denudation,

because no strata containing marine fossils lie

ranges is commonly oblique to their border, so

that the faulted margin passes indifferently from

one structure to another, as in the accompany-

ing figure ; if the ranges were the residuals of

a long period of undisturbed erosion, such a

lack of correlation between border and struc-

ture would not be looked for ; but if the ranges

are limited by faults at one side or both, the
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indifference of border to structure is natural

enough. In the second place, the body of each

range is usually continuous, although it maj'- be

incised by sharp-cut valleys ; if the ranges were

the residuals of a period of undisturbed erosion

long enough to have permitted the excavation

of broad interniont valley-lowlands, each range

should be divided into isolated mountain

groups by the opening of wide branch-valleys

in its mass ; but if the depressions and the

ranges are blocked out by recent faulting, the

continuity of the ranges is to be expected.

Both these tests are best met in southern

Oregon, where the ranges as described by Rus-

sell are very little affected by erosion after

faulting. Neither test is well met by certain

ranges in southeastern California described by

Fairbanks as almost worn down to grade. In

Utah and Nevada both tests are well borne
;

but no definite statement has yet been published

concerning the amount of erosion that has taken

place in this district since the block faulting
;

nor has any careful inference been made as to

the form that the region had before faulting,

some remnants of which may perhaps still be

detected on the lower back slope of the ranges.

The absence of steep scarps along the faulted

border of a range does not bear closely on the

problem, although Spurr attaches much impor-

tance to it. Recent and rapid faulting would

produce a scarp ; but similar scarps produced

less recently would now be more or less com-

pletely dissected and destroyed. Gradual fault-

ing, even if continued into the historic period,

would produce only a low basal scarp ; the upper

part of the fault face would be battered back

and ravined. The truncated ends of certain

spurs of the Wahsatch range near Prevo, Utah,

seem to result from faulting of this kind, the

fresh scarp that follows the base of the range

being the product of the most recent episode of

faulting.

No features due to recent faulting are seen

in the Appalachians. The ridges there are in-

timately dependent upon the harder strata, the

base of a ridge always follows the strike of the

individual ridgemaker, and the lowlands be-

tween the ridges are demonstrably excavated

by erosion on weak rocks. All these are con-

ditions which no one has shown to obtain in

the Great basin; yet Sjturr says: "Suppose
the Appalachians, which likewise consist of

parallel ridges eroded along lines of folding,

should become arid, so that the rivers were
unable to remove the detritus and the valleys

become choked. There would develop in the

course of time exactly what exists in the Basin

region, namely, a nearly level desert, contain-

ing a series of parallel, synclinal, and anticlinal

ranges" (p. 255). The strongest dissent from
this unwarrantable comparison must be ex-

pressed.

THE KENTUCKY MOUNTAINEERS.

An article that might serve as the type of

many more is a description of the Kentucky
mountaineers by Ellen C. Semple ('The Anglo-

Saxons of the Kentucky Mountains : a Study in

Anthropogeography,' Geogr. Joiirn., XVII.,

1901, 588-623). The dissected Alleghany pla-

teau, which is of mountainous ruggedness in

Kentucky and West Virginia, shares with the

mountains of North Carolina the unenviable dis-

tinction of being less affected by civilization than

any equal area east of the Rockies. So many
old customs are there preserved that the people

have been well named ' our contemporary an-

cestors.' Miss Semple' s account of these prim-

itive Americans is based on personal observation

and affords many excellent illustrations of the

consequences of living in a region too rough for

easy movement and too poor to attract immi-

grants.

W. M. Davis.

THE UNIVERSITY OF CHICAGO'S FIELD
WORK IN BOTANY, GEOLOGY AND

ZOOLOGY.

President Harper, of the University of Chi-

cago, in his last quarterly statement gives the

following details in regard to field work :

The work in biology at the Marine Biolog-

ical Station at Wood's Holl, Mass., is largely

in charge of University of Chicago men, the

director and the majority of the staff being

from this institution. The director of the

Laboratory of the Brooklyn Institute at Cold

Spring Harbor, Long Island, and one of the

botanical staff this summer were members

of this faculty. The work at both these
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laboratories may be looked upon as field

work of a somewhat permanent type. The

courses are credited at the University of Chi-

cago, although not formally under its charge.

Besides the local field work in connection

with residence courses in botany, zoology and

geology, field work during the past summer

has been conducted at a distance from the

University by the departments of geology and

botany.

I. GEOLOGY.

1. A course in elementary field geology was

given by Mr. R. D. George for four weeks of

the second term of the summer quarter, the re-

mainder of the term being devoted to the prep-

aration of a report on the field work. A party

of eleven traversed a region in the Mississippi

valley between Prairie du Chien, Wis., and

Muscatine, la. They devoted themselves to a

study of (a) Paleozoic strata and fossils, (6) the

topographic features of the driftless area in

Iowa and Wisconsin, (c) the stratified drift of

the valleys, (d) the loess, and (e) the lead and

zinc deposits of the Dubuque region.

2. Professor R. D. Salisbury is in charge of

several parties in Montana, Idaho and Utah.

These parties consist of advanced students and

are working somewhat independently, Profess-

or Salisbury visiting the different parties at

intervals and making suggestions regarding

the work. A party of two is at Kipp, Mont.,

a second party of two at Kalispell, Mont.

These two parties are investigating the phe-

nomena of local glaciation in the Rocky moun-

tains. Another party of two is at work in the

Santa F6 mountains of New Mexico, studying

their structural and stratigraphic features. A
party of six, under the immediate direction of

Mr. W. W. Atwood, is at work on the Wahsatch

mountains, studying similar problems.

BOTANY.

1. A party of eight, under the direction of

Mr. S. M. Coulter, of Washington University,

spent the first part of the second term of the

summer quarter at North Manitou Island, pass-

ing over later to the mainland in the vicinity of

Petoskey and Charlevoix, studying the ecolog-

ical relations of the flora in these regions. This

work is essentially an examination of the way

in which plants associate themselves and an in-

vestigation of the determining factors of envi-

ronment for each society.

2. Similar but more extended work has been

undertaken by a party of eighteen in charge of

Dr. H. C. Cowles. This party has a car on the

Great Northern Railroad, and is stopping at

various favorable localities through Montana
and Washington. Two weeks were spent at

Flat Head Lake, Montana, the site of the bio-

logical station of the University of Montana,

whose facilities were put at the disposal of the

party ; another week was spent at Belton, Mont.;

and other stops were made at Leavenworth and

Seattle, Wash. This is the most extended field

trip yet offered in the department of botany and

has certainly presented unusual advantages to

the students for a study of widely different

floras under most varied climatic conditions.

NEW YORK BOTANICAL GARDEN.

The Misses Olivia E. Phelps Stokes and

Caroline Phelps Stokes have recently con-

tributed the sum of $3,200 to the Garden, of

which $200 is to be added to the Special Book

Fund, the remainder is to constitute a fund,

the income of which is to be devoted to the

protection and preservation of native wild

flowers. This will increase the effectiveness

of the Garden in a very desirable direction, and

enable it to do much in the promotion of a

healthy public sentiment in the matter.

Dr. M. A. Howe, assistant curator, ac-

companied by Mr. William Lange, museum
aid, and Mr. Clifton D. Howe, of the University

of Chicago, made an exploration of Nova Scotia.

Special attention was paid to the collection of

marine algae, of which several thousand speci-

mens, preserved in fluid and dried condition

were secured . About 8 , 000 sheets of herbarium

specimens of land plants were secured. The
exploration reached New York on September

9. The expenses of the expedition were

chiefly defrayed from funds contributed by Mr.

George W. Perkins, of the Board of Man-

agers.

Dr. D. T. MacDougal, first assistant, spent

a portion of the summer in Montana in cooper-

ation with the biological expedition of the

State University. Dr. MacDougal was accom-
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panied by Mr. Wilson P. Harris, as voluntary

assistant, and secured a large number of plants

for the outdoor plantations, many kinds of seed

for growing additional species and over 900

numbers of herbarium and museum specimens,

collectively including more than 3,000 speci-

mens. In addition to these, all the duplicates

of the collections of the University of Montana

were obtained. Attention was also given to

climatological observations. Mr. Harris de-

voted his attention chiefly to lichens. The
exploration extended along the Mission range

of mountains and into the southern Kootenais,

and regions were reached which had never

been touched by such an expedition. The
expenses of this work were paid from funds

contributed by Mr. W. E. Dodge, of the Board

of Managers.

Dr. MacDougal is acting director-in-chief

during the absence of Dr. Britton.

Professor L. M. Underwood, of the scien-

tific directors, recently returned from a tour

of Porto Rico, bringing with him a nice collec-

tion of cacti from the arid southern part of the

island, some 75 species of seeds, many of which

have already germinated in the propagating

houses, a number of museum specimens and

about 1,000 specimens for the herbarium. He
will spend a month now in the Rocky Moun-
tains of Colorado, continuing the exploration

begun by Dr. P. A. Rydberg. A recent gift

from Mr. Adrian Iselin has made the extension

of the important work possible.

Professor N. L. Britton, director-in-chief,

left for St. Kitts, and other of the Windward
Islands, on August 30, accompanied by Mr.

John H. Cowell, director of the Buffalo Bo-

tanic Gardens, The object of their expedition

is to obtain living tropical plants and seeds for

the conservatory collections, specimens for the

public museums, and as complete a collection

of herbarium specimens of these islands as can

be obtained during a month or six weeks' resi-

dence there. This work is in continuation of

the botanical exploration of the West Indies

and Central America instituted in 1899, when
Mr. A. A. Heller and Mr. Samuel Henshaw
were sent to Porto Rico by means of funds con-

tributed by Mr. Cornelius Vanderbilt, and of

Professor Underwood's recent work in Porto

Rico made possible by funds contributed by
Mr. W. E. Dodge.

Mr. Percy Wilson, museum aid, who was
sent to the East Indies in March, accompanying
Professor Todd, of Amherst College, on the

total eclipse of the sun expedition, has returned,

bringing Avith him ten large cases of museum
specimens illusti'ating economic products, a

number of living orchids, a collection of seeds

for growing in the pi'opagating houses, and a

valuable set of books and pamphlets treating of

the botany and agriculture of that region. He
visited the botanical gardens at Singapore and

at Buitenzorg, Java, where he was most kindly

received, and arranged with these institutions

for important exchanges of plants, books and

specimens.

SCIENTIFIC NOTES AND NEWS.

The French Institute will make the first

award of the Osiris prize in 1903. It is of the

value of 100,000 francs, and is awarded to

the one who in the preceding three years ac-

complishes the most important work for science,

industry or literature.

The city of Berlin will contribute $25,000

toward the Virchow foundation for research,

now being enlarged in honor of Professor Vir-

chow's eightieth birthday.

The Austrian Emperor has addressed an ap-

preciative autograph letter to Professor Ed.

Suess, the eminent geologist, on the occasion of

his retirement from the University at Vienna.

As the newspapers fully report, the steam-

ship Erik reached North Sydney, Cape Breton,

on August 14, with news from Lieutenant

Peary. During the eighteen months in which

no news had been received from him, he had

succeeded in rounding the northern limit of the

Greenland Archipelago, and in reaching the

highest latitude gained by an American, 83° 50^^

north. Lieutenant Peary remains at Payer

Harbor, and will attempt to reach the most

northerly point possible in the spring of next

year. Messrs. Stein and Warmbath are return-

ing on the Windward, but no news is brought

of Captain Sverdrup on the Fram.

Members of the British Geological Associa-

tion visited France last month. They were
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met at Clermont by MM. Glangeaud and

Giraud, and after visiting the department of

Puy de D6me explored Le Cantal under the

guidance of M. Boule.

Dr. a. W. Nieuwenhuis has returned from

a two years' expedition across the unexplored

regions of Borneo, made under the auspices of

the Dutch government. Dr. Nieuwenhuis's pre-

vious expeditions to Borneo have yielded re-

sults of much zoological, geographical and eth-

nographic interest.

Dr. H. F. Knowlton, of the U. S. Geolog-

ical Survey, has just returned from a trip, made
in company with Dr. John C. Merriam, of the

University of California, through the John Day
Basin, Oregon. The special object of the in-

vestigation was to secure collections of fossil

plants from the rich beds of the region, and also

of the vertebrate fauna of the recently differ-

entiated rattlesnake beds. Much valuable ma-
terial was secured.

Dr. George A. Dorset, curator of the de-

partment of anthropology at the Field Colum-

bian Museum, Chicago, has returned from a

trip among the Hopi Indians of Arizona.

Professor F. W. Putnam, professor of

Ameriqan archeology and ethnology in Harvard
University, is at present in California, where,

as last summer, he is looking into the case of

the Cavalaras skull.

Dr. E. W. Allen, of the Office of Ex-
periment Stations, Department of Agriculture,

has recently returned from an extended tour

of the agi'icultural experiment stations in the

Northwest and Alaska. He finds that the

Alaska stations are meeting with encouraging

success in demonstrating the entire feasibility

of growing the vegetables necessary to supply

the needs of the local population, and in matur-

ing the cereal grains. He will recommend the

taking up of experiments in raising and feeding

farm animals to determine the extent to which
this is practicable with Alaska-grown products.

Reports received from Professor C, C.

Georgeson, the officer in charge of the Alaska

experiment stations, who has just returned from

a trip to the interior and down the Yukon, are

exceedingl encouraging. New potatoes, cab-

bage, cauliflower and other vegetables were
ready for the table early in August, and gar-

dens planted with a variety of annual flowers

were in full bloom. Rye and barley were
ripened this year at the station at Rampart on

the Yukon, with a fair prospect for oats and
wheat. Extensive tracts of land were found

on the lower Yukon which were covered with

a luxuriant growth of grasses, often six feet in

height, and apparently well suited to agricul-

ture.

Professor John B. Smith, ofRutgers College,

is devoting a good portion of the present season

to the study of the mosquito question in New
Jersey. The occurrence of these insects in

great swarms along the coast, lessens the value

of shore property by many millions of dollars,

and some localities farther inland are rendered

almost uninhabitable. The object of the pres-

ent inquiry is chiefly to establish the distri-

bution of the various species that occur in the

state, their relative abundance and the general

character of the breeding places. It is in-

tended to make the facts so ascertain.ed the

basis of the report to go to the Legislature,

which will i)i'obably be asked to make a sub-

stantial appropriation to carry on the work in

a more thorough and comprehensive manner.

It seems probable that by cooperation of the

state and municipal authorities, aided by indi-

vidual effort in some cases, the pest can be

very materially reduced. It will require, how-

ever, a very careful study of the problem

before a comprehensive plan of campaign can

be formulated.

Mr. William Campbell, B.Sc, F.G.S., a

graduate of and former instructor in metal-

lurgy and geology in Durham College of Sci-

ence, England, has been honored for the third

time by the award of an 1851 Exhibition Re-

search Scholarship. For the past two years

Mr. Campbell has been engaged in researches

upon the constitution of alloys, working in tl»e

laboratories of Sir William Roberts-Austen, at

the Royal School of Mines (London Univer-

sity), and at the Royal Mint. Mr. Campbell,

at the request of the commissioners by whom
the award is made, proposes to continue his re-

searches at Columbia University in Professor

Henry M. Howe's laboratory.
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In view of the resignation of Dr. Thomas L.

Watson, assistant geologist of the Survey of

Georgia, to accept a chair at Denison Univer-

sity, the State Geologist, Dr. W. S. Yeates,

Atlanta, will be glad to enter into correspond-

ence with geologists seeking such a position.

Dr. Eijiaoyagi, of the University of Kioto,

is at present in the United States investigating

methods for the application of electricity.

Professor A. C. Habdon, of Cambridge

University, is to visit the United States, reach-

ing New York on the steamship Campania of

the Cunard Line about September 28 and re-

maining in this city until about October 7.

While in this country he will deliver lectures,

illustrated by excellent stereopticon views, at

various educational institutions upon some of

the following subjects :

The House and Family Life of the Natives of

Sarawak.

Ceremonial and Secular Dances of the Papuans.

A Trip into the Interior of Borneo.

The Papuans.

Evolution in Art.

The Descriptive Art of Primitive Peoples.

The Life of a Torres Straits Islander.

As is well known, Professor Haddon is an

authority on ' The Evolution of Art ' and kin-

dred subjects. He has worked for many years

among the tribes of New Guinea, Borneo, Tor-

res Straits and the adjacent territory, conduct-

ing the recent Cambridge expedition to that

region,

Mr. Waldron Shapleigh, a well-known

industrial chemist of Philadelphia, died in

Maine on August 80. He was born in Phila-

delphia in 1848, and was assistant professor of

chemistry at Lehigh University from 1868 to

1872. He then studied abroad, and was con-

nected first with the King's County Sugar Re-

finery and later with the Welsbach Company.
He was an authority on the rare earths.

Dr. Charles Meldrum, F.R.S., formerly

director of the observatory in Mauritius, died

on August 28, at the age of eighty years.

The Rev. Moses Harvey died at St. Johns,

Newfoundland, on September 3, at the age of

eighty-two years. He retired from active work

in the Presbyterian church in 1878, and has

since been engaged in literary and scientific

work.

The death is also announced of Professor

Alwin von Color, surgeon-general of the Prus-

sian medical service, at the age of seventy

years.

The German Geological Society will hold its

forty-sixth meeting at Halle during the first

week in October.

The astronomical instruments ' conveyed

'

by the German soldiers from the Pekin Observa-

tory have reached Germany, and it is said will

be placed in the park of Sans Souci. Many of

the German newspapers protest against the de-

tention of these instruments.

The director of the Paris Jardin des Plantes,

M. Perrier, has asked the French government

for the sum of $2,000,000, which he claims is

required for the buildings and collections.

A MAGNETIC observatory is being constructed

by the government at Sitka, Alaska, under the

direction of Dr. H. W. M. Edmonds, of the

U. S. Coast and Geodetic Survey.

An interesting and useful pamphlet, says Na-

ture, has recently been issued by Mr. A. Hilger,

containing full description and details of man-

ipulation of the Michelson Echelon grating.

Many of the principal universities of Europe

have been provided with this very powerful

means of spectroscopic determination, and the

experience gained has been sufficient to permit

the designing of a standard type of instrument.

In this the thickness of each plate is 10 mm.,

and the width of each step 1 mm. The pro-

gressive precision in the working of the plates

has enabled Mr. Hilger to avoid the consider-

able loss of light which-was caused in the orig-

inal instruments by the plates not being me-

chanically clamped together. They are now

held in position by a screwed frame, which can

be so adjusted that no distortion is perceptible,

while the increase in brilliancy of the spectra is

very noticeable.

Major Ronald Ross, Royal Army Medical

Corps, landed at Plymouth on September 2 on

his return from West Africa. He gave a press
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representative an account of the work which is

being done in Freetown and Lagos under his

direction as leader of the expedition sent out

by the Liverpool School of Tropical Medicine,

in the course of which he said it was too early

to speak of the sanitary work at Freetown, but

the number of the mosquitoes in the center of

the town had certainly been largely reduced.

There were hardly any to be found in Dr.

Logan Taylor's house, where formerly they

used to swarm, and the same state of affairs

prevailed at Government House, where Major

Ross stayed with the Governor. Dr. McKen-
drick, of the Indian Medical Service, who had

been deputed to watch over the operations of

the expedition on behalf of the Government of

India,was not bitten once during a whole month.

In former days he would certainly have been

bitten at least five or six times a day. Major

Ross said he had no doubt that the expeditions

would be successful and that they would be

continued as long as necessary. At Lagos the

measures adopted by Sir William Macgregor

were admirable and he was confident of suc-

cess. The Governor of Accra, Major Nathan,

was anxious to start similar work there at once,

and doubtless experts would be sent out imme-

diately by the Liverpool School of Tropical

Medicine. On the whole, Major Ross ex-

pressed himself as being well satisfied with his

tour. Personally he did not think the health

of the Coast was as bad as was painted. He
believed that by minute attention to details

the place would be made as healthy as India

for Europeans. Old West Africans are sober

and careful and generally live in very good

health. It was the improvident newcomer
who generally seemed to suffer. He had been

informed that there was a high rate of mortal-

ity amongst such on the Cape Coast.

UNIVERSITY AND EDUCATIONAL NEWS.

Mrs. Phoebe Hearst has agreed to pay all

the expenses of a department of anthropology

at the University of California, which will be

devoted especially to the study of Indians of

the Pacific coast.

Mr. Aaron French, the Pittsburg manu-

facturer, who has made large gifts to the

Georgia School of Technology, has established

a third scholarship in that institution.

Syracuse University receives about $40,-

000 by the will of the late Justice George N.

Kennedy.

By the death of Mrs. Henrietta Cramp, Wes-
leyan College, at Bloomington, 111., has re-

ceived $50,000, bequeathed to it by the late

Rev. Samuel Cramp.

We recently had occasion to call attention to

the great development of the universities of the

Central and Western States during the past ten

years. There is every reason to suppose that

in the course of the next ten years a great ad-

vance will be made in the Southern States.

Tulane University has recently made great

progress, and the University of South Carolina,

under the presidency of Dr. F. P. Venable,

will have this year about 600 students. This

university should be included among those

competent to carry on advanced work, though

it was omitted from our summary of the uni-

versities awarding the degree of Doctor of

Philosophy. There were, as a matter of fact,

two doctorates of philosophy awarded last year,

as follows :

Archibald Henderson, Mathematics :
' The Cone of

the Normals and an Allied Cone for Central Surfaces

of the Second Degree.

'

James E. Mills, Chemistry :
' Some Molecular

Changes caused by Rise in Temperature.'

As a result of the recent troubles in the

Storrs Agricultural College, Mr. George W.
Flint has been dismissed from the presidency.

Professor R. W. Stimson, who holds the chair

of English at the College, has been appointed

acting president.

Professor E. M. Wood, of Baker Univer-

sity, at Baldwin, Kansas, is to succeed the late

Professor Henry Benner, as professor of mathe-

matics and astronomy in Albion (Mich.) Col-

lege.

Professor Thomas C. Esty, of Amherst,

has succeeded Professor Baker in the chair of

mathematics at the University of Rochester.

Paul Arnold, M.A., of Los Angeles, has

been appointed professor of mathematics in the

University of Southern California.
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PR0BLE3IS AND POSSIBILITIES OF SYSTE3I-
ATIC BOTANY*

These annual summer meetings of our

Society, occurring as they do between the

close of one year's academic activity and the

beginning of the next, offer an excellent

opportunity not merely for profitable retro-

spects, but for such interchange of ideas as

may stimulate renewed effort. The sum-

mary of results achieved, although a natural

and desirable part in the proceedings of an

assembly of this sort, is subject to a growing

difficulty from the ever-increasing techni-

cality of modern research. We live in an

age of great detail and at a time when our

subject has branched into many narrowing

paths of investigation. Thus, even at a

meeting of highly trained botanists, there

is less common ground than we could wish,

and it is scarcely possible, without the cer-

tain ennui of most of our colleagues, to pre-

sent the finer results in those particular

researches which may have stirred us indi-

viduall}' to great enthusiasm. On the other

hand, the aims and methods in our varying

lines are by no means so unlike, and afford

an ever-fertile field for discussion and com-

parison. It may be further maintained, in

defiance of any suspicion of prejudice, that

the aims and methods of systematic botany

should command an especial and very gen-

* Delivered at Denver, August 28, as an address

by the retiring President of the Botanical Society of

America.
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eral interest. No department of our sub-

ject is more intimately associated with

every other. ISTo other branch of botany

so completely underlies all phases of botan-

ical work. For what botanical investiga-

tion does not depend for its value upon a

correct identification of the plants with

which it deals ? An accurate, lucid and

complete classification of plants is thus the

only secure basis upon which botany as a

whole can rest. What is the present

strength of this all-important foundation ?

Is it built upon rational principles ? Should

we build on or tear down and reconstruct ?

Is it nearing completion or does it represent

as yet only the earliest stages of the desired

structure ? These are questions scarcely

less significant to the physiologist, ecologist,

pathologist, horticulturist or pharmacist

than to the systematic botanist.

In surveying the taxonomic work of the

last decade we see on every hand evidences

of great and increasing activity. Small

genera have become large ; easy groups

have become intricate. Thin periodicals

have grown marvelously fat—in pages, not,

alas ! in pecuniary receipts. The number of

regular and irregular publications has vastly

increased. Species have been made by the

thousand. No previous period of similar

length has turned out such a bulk of sys-

tematic literature. It is true that this

copious and now decentralized publication

is of all degrees of merit, yet no one would

wish to deny to it a reasonably high aver-

age, of excellence. I speak, of course, of

those papers which aim at the record of

serious research. From these considera-

tions and in the presence of this ex-

traordinary activity there can be no doubt

that systematists are making flattering

progress in at least one direction ; they are,

namely, recording a huge number of facts.

Facts, however, can be accumulated much
faster than they can be sorted and arranged.

They are, to carry out our figure, only the

bricks for the structure, and to be effective

building material must be laid in a firm

mortar of law, organization and proper as-

sociation. The chief difficulty which now
besets our subject is the overwhelming accu-

mulation of uncorrelated facts, unmono-
graphed species, disjointed observations,

preliminary and fragmentary records. The
summit of our structure, instead of present-

ing a fairly clear and firm surface for further

construction, seems to be buried at many
points mountain-deep by disorderly heaps

of loose bricks, in their way excellent build-

ing material, but so carelessly piled together

as to impede rather than assist those who
are earnestly endeavoring to bring order

into this threatened chaos. Let no one

understand me as discouraging the accumu-

lation of facts—even very small facts—re-

lating to the classification of plants. We
do not know half enough even about the

commoner species. I would merely urge

that those who publish should take far

greater pains to present their facts in an

orderly and lucid way, with reasonable

terseness and in such a manner as to show

clearly their relation to preceding observa-

tions in the same field. This is the first

possibility for advance in systematic botany

and, if I mistake not, many other branches

of research are in like case.

In this matter of presentation the natural

sciences seem to be at a peculiar disad-

vantage. In belles-lettres a work of crude

literary form is damned. Authors, if they

would be read, must cultivate a good style.

But in the natural sciences, if a work only

presents some new and valuable facts it

must, in spite of the crudest form, be pur-

chased, read, reviewed, quoted, and the

author is often flattered by the seeming suc-

cess of a paper which may have been little

better than an imposition upon his col-

leagues. Some improvement may undoubt-

edly be accomplished if the scientific public,

especially editors and reviewers, can be
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stirred to a more critical attitude toward

work defective in foriQ. But important ad-

vance can only emanate from the authors

themselves. They should take a greater

pride in the style of their publications,

should realize that lucidity of exposition

goes far to carry conviction, while obscurity

is positive injustice to their coworkers.

Let us take, for instance, the publication

of a new species. The requisites of a good

description are generally known. There

should be the habital picture, giving in a

few words an idea of the general form,

size and nature of the plant as a whole

;

then a considerable number of features

should be tersely described ; special care

should be taken to point out the differential

characteristics by which the plant is dis-

tinguished from its nearest relatives ; and

finally full information should be given with

regard to the occurrence of the species, its

type, locality, collector, date and exsiccati-

number of the type-specimen, with a men-

tion of the herbarium in which it is to be

found. These are usually simple matters,

and their business-like statement in rela-

tion to every new species is a generally-

recognized obligation of its author to his

colleagues, yet it is safe to say that not one-

half of the species published during the last

year have received descriptions which ful-

filled these simple conditions.

On the one hand insufficient character-

izations still occur. A well-known botanist

has recently described a new leafy-stemmed
phanerogam, without mentioning root, stem,

branches, leaves, pubescence, calyx or fruit.

However, this sort of insufficient descrip-

tion is becoming rare. The need of fullness

is widely recognized, and great improve-

ment in thia regard has been manifested in

recent years. Enough is generally said.

Quantity in the description is no longer

such a desideratum as proper arrangement,

judicious selection, and especially some

form of emphasis by which the really im-

portant, invariable, and therefore diag-

nostic, features may stand out in high re-

lief. As I have said, the author of a new
species owes clarity to his colleagues. This

obligation is not fulfilled by a page and a

half of description in which, without partic-

ular emphasis, all manner of characteristics

are given, ranging from those which con-

cern a group or even family down to others

so detailed as to apply only to the single

specimen in hand. Here is another possi-

bility for advance, namely, the discrimina-

tion and proper emphasis of differential

characteristics in description.

Here authors can bring to bear all the

keenness of insight which they possess.

To estimate correctly the value of plant

differences is by no means easy. To a great

extent their permanence and consequent

taxonomic significance can only be a matter

of inference based upon a knowledge of

similar differences in other groups. This

fact seems to have discouraged some of our

systematists to such an extent that they

wish to escape all responsibility in relation

to the matter. They give what is called a

good full description without the slightest

effort to show the relative importance of

the points they mention. They trust that

a future monographer will somehow ex-

tract from their miscellaneous statements

or find upon their so-called tj^pes certain

significant differences which will serve to

distinguish their plants from all others.

It may be doubted, however, whether a

writer is justified in publishing a species

until he sees with clearness its difierential

characteristics, and certainly when he sees

them he has no right to hide them without

any mark of distinction in a mass of other

details of little or no taxonomic significance.

Let us hope that, in this regard, the com-

ing decade may see the same improvement

which the last has witnessed in the increased

fullness of descriptions, and that a system-

atist's work may be estimated, not by the
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number of plants he publishes nor by the

pages of descriptions he writes, but by the

clearness with which he ascribes true dif-

ferential characters and the actuality of his

species in nature.

Eegarding the citation of the type, there

is in some quarters still a carelessness or in-

difference which is little short of astonish-

ing. Species are still, in some cases, and

even by persons prominent in systematic

botany, published with no more definite in-

formation as to habitat, collector or type

than the bald statement that the plant

appears to be common from Vermont to

Michigan and southward to Virginia.

I have heard certain attempts to justify

this sort of thing. It is said, for instance,

that the citation of a type-number is likely

to mislead ; that even the best collectors

occasionally distribute unlike plants under

the same number; that Pringle's 1507 at

the Philadelphia Academy of Natural

Sciences may not be just the 1507 at the

Arnold Arboretum ; that a species is more
than an individual, and if a single type is

cited there will be danger that some will

narrow the interpretation of the species

until it is artificially confined by those in-

dividual characteristics which the type-

specimen chances to exhibit. But these are

weak excuses. The probability is that

Pringle's 1507 will be the same species

wherever found, and if by any chance this

is not the case a well- drawn description

will go far to remove the danger of error.

It is, furthermore, always possible, indeed

desirable, to state the particular herbarium

in which the type is preserved and thus re-

move all ambiguity. The other objection

to the citation of type-specimens has quite

as little force, for persons given to such

fine-haired discriminations that- they sepa-

rate so-called species on individual traits

are bound to interpret a described species

in the light of some supposed representative

of it, and in the interests of accuracy it is

much better that this individual should be

the type rather than some specimen which

from its characters or presence in the

author's herbarium is merely assumed to

represent the species in question. It would
seem, then, that an author who does not cite

his types is careless or unduly timid, and
it is to be hoped that negligence in this

matter, of which drastic examples might be

given, may be regarded with increasing dis-

favor. Happily, here, as in the other mat-

ters mentioned, there are hopeful signs of

improvement, and some of our most im-

portant botanical establishments, for in-

stance the United States Department of

Agriculture under its present direction, have

been exemplary in this regard.

On many accounts it is to be regretted

that the commendable custom of describing

new species in Latin has been so generally

abandoned in America. Still common in

England, it is almost universal in continent-

al Europe, and as a means of uniformity it

is a source of much convenience. The
Latin language by its high inflection and

wealth of terse adjectival expressions lends

itself exceptionally to the clear and com-

pact presentation of details, and the formal

description in Latin undoubtedly requires

added attention to subject matter as well as

form, while the running characterization,

so easily dashed off in the vernacular, is to

some extent a temptation to verbosity and

hasty publication. The habit of writing

descriptions in Latin would also exercise a

chastening influence upon nomenclature.

An author who could produce an intelli-

gible Latin characterization would scarcely

name his plant pseudolongifolia or pulchris-

sima or nationalparkensis, and these are

scarcely overdrawn illustrations of the cru-

dities into which some fall who have ut-

terly abandoned Latin in the presentation

of systematic botany. In regard to this

matter of names, it may not be remarkable

that there are some beginners whose enthu-
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siasm in publication far outstrips their gen-

eral scholarship ; but one may express gen-

uine surprise that the heads of important

botanical departments and editors of promi-

nent journals let these nomenclatorial sole-

cisms see light in print. Here is another

opportunity for easy improvement in the

methods of systematic botany.

To this point I have dealt chiefly with

the form of presentation. Let us now con-

sider the subject matter. Here the difficul-

ties of improvement are naturally greater.

The first feature of this subject which

demands attention is the artificiality which

still lingers in our so-called natural system.

It is true that the natural arrangement of

orders and families has been much im-

proved in recent years. The clues derived

from the varying degrees of adnation, con-

nation and zygomorphy of floral parts in

the dicotyledons have suggested the first

system in which groups of such obvious

affinity as the Caryophyllaceae, Aizoaceae,

Scleranthaceae and Amaranthaceae are found

in natural proximity. But much artifici-

ality still remains in the details of modern

classification. For instance, we are com-

monly treating as equivalents in our system

things which in nature have widely dif-

ferent values.

There is an old question always coming

up, ever fresh for discussion, never very

clearly settled, regarding the objectivity of

species. Do they exist in nature or are

they artificial categories ? Much may be

said on both sides. It takes, however, no

very profound study of plants and their

descriptions to reveal the fact that so-called

species are of both kinds. Many thousands

exist as well-marked entities in nature, but,

alas ! there are many hundreds more which

scarcely extend beyond the subjective.

They represent not permanent lines of more

or less independent development in nature,

but chance combinations of inconstant

characters analogous to cross-sections

through some plastic and still unsolidified

material.

The cause of this lies partly in the author
of the species and is partly inherent in na-

ture. On the one hand, such so-called spe-

cies may result from the hasty description of
plants whose differences, observed in a few
herbarium specimens, have not been suffi-

ciently verified in the field. On the other

hand, they may come from the simple fact

that there are no formed or settled species

in the group concerned. The forms of that

particular affinity are still in a state of free

intergradation and the species im Werden he-

griffen.

There seems to be a wish upon the part

of many systematists to ignore this fact ; to

maintain that this or that form is, in hack-

neyed phrase, a ' perfectly good species

'

because it shows certain differences from its

slightly removed although copiously inter-

grading neighbors ; in fact, to asseverate that

all plants which show differences worthy

of remark should, irrespective of their con-

stancy, be classed as species. But not-

withstanding these unhappy ideas, nothing

can be more certain than that fortuitous

cross-sections in the nebulous places of na-

ture are not species in the sense that Ranun-

culus pennsylvanicus, Juncus trifidus, Malva

rotundifolia or Potentilla tridentata are. Nor

can we hope to escape great artificiality in

aqy system which assigns to like rank and

groups in the same category things of such

diverse nature and significance.

Species as now recognized are not equiv-

alent things. The category, called specific,

is itself a complex, in the same need of crit-

ical studj', of subdivision, of segregation, as

manj^ of its elements. There are species

marked by pronounced morphological fea-

tures, which they never lose and which may

always serve to identify them. There are

others with characters subject to concom-

itant variations, in which if one feature

varies in a particular direction the change
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is regularly accompanied by certain other

modifications affecting other members.

Such species may be subdivided, and have

good subspecies or varieties. On the other

hand, there is a totally different type of

species in which variation is not concom-

itant, in which one feature changes with-

out apparent connection with any other, in

which, for instance, thorns may be devel-

oped or be absent, while leaflets may be few

or many irrespective of the presence or ab-

sence of thorns, and again, the inflorescence

may show further variation quite independ-

ent of leaflets and thorns. Such species, ex-

hibiting what Dr. Gray called promiscuous

variation, are well illustrated by Acacia fili-

cina, Mimosa asperata, certain Aquilegias,

Delphiniums and Lupines. In these cases

segregation or even varietal subdivision,

although often attempted, has little or no

significance, for the segregates exhibit only

kaleidoscopic combinations of ever-chang-

ing characters. There are, on the other

hand, especially as the result of preponder-

ating close fertilization or vegetative repro-

duction, species which exhibit a wonderful

constancy of small characters, a remarkable

fidelity in transmitting from one generation

to the next the most obscure traits. Such

are the segregates of Draba verna, elaborated

by Jordan, studied with such keen interest

by de Bary during the last months of his

life and critically reviewed in the later

work of Rosen. Such are also the newly

recognized Alchemillas of the Alps and our

own Antennarias.

From these illustrations it is easy to see

that species as now recorded in literature

are by no means alike and that they can-

not be regarded as equivalents in any com-

plete or logical system of classification.

Curiously enough, however, the term
' species ' seems to be growing more and

more popular as it means less and less.

Often and on all sides we hear lengthy

arguments, and emphatic asseverations to

the efiect that this or that plant is a ' per-

fectly good species ' ; and if in the course of

monographic work a so-called species is let

down to varietal rank it rarely fails to find

somewhere its ardent defenders, who ap-

pear to hold the curious view that the

monographer has not merely expressed a

scientific opinion, but has somehow perpe-

trated an injustice upon the plant or its de-

scriber. How anxious most discoverers of

new forms are that their plants may prove

species, not mere varieties, and finally what

a fascination the mere binomial appears to

exert upon certain minds ! Is it any won-

der under these circumstances that the spe-

cific category has been overcrowded and

made to include such widely different ele-

ments that the word species has lost nearly

all its taxonomic significance ?

However, no thoughtful botanist who can

rise above a merely subjective attitude to-

ward the few species in which he chances

to' be particularly interested and take a

broader, more objective survey of the whole

field, will be satisfied that the present hodge-

podge of non-equivalent forms in the spe-

cific category represents the finished result

of a natural system of classification.

Species must be subjected to a gradual

reclassification along more definite lines.

Overwhelming as the task may at first ap-

pear, it is fortunately one which can be

taken up little by little, a work in which

every systematist, every collector, every

amateur, who will, may take part. The

first step is evident enough. Each species

must be examined in the light of vastly

more copious material than at present

exists even in our largest herbaria. Has

there ever been a conscientious monog-

rapher who has not seen the pressing need

of further material in his group, who has

not felt that ten or even a hundred times

as many specimens would have been neces-

sary to yield a satisfactory knowledge of

the directions and limits of variation ? Let
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us, then, proceed with the accumulation of

material, with the collection of specimens

which may illustrate each species at every

stage of development, in every part of its

range, in every environment in which it

occurs. In this matter we are much behind

zoologists. They often work with hundreds

or even thousands of specimens while we
try to draw like inferences from dozens.

An entomologist recently told me, quite as

a matter of course, that he had just com-

pleted a monographic examination of more
than fifteen hundred specimens represent-

ing a single species of orthopterous insect,

together with three or four of its varieties.

When may we expect that botanists will

take similar pains in the interpretation

of the limits and variations of a single

species ?

While on this subject of collection I may
be permitted to emphasize an often neg-

lected obligation of the collector to the

monographer—that of reasonably full field

notes. I realize that this is a wearisome

subject, well known and thoroughly ap-

preciated by many conscientious botanists

and as persistently disregarded by others.

I am acquainted, for instance, with several

expert systematists, most scrupulous in all

other ways, who appear on this subject of

labels to have a curious mental defect.

They never seem to have grasped the art

of writing them, nor realized in this matter

any obligation whatever toward their col-

leagues. From one of them I recently re-

ceived some excellent specimens with no

data but ' White Mountains.' Repeatedly,

when working upon a particular species at

the Gray Herbarium, I have examined

dozens of specimens from many difierent

collectors in the vain hope of learning from

the field notes upon the labels such simple

facts as the color of the corolla, height of

the plant, or nature of the soil where it

grows. Here is another opportunity for

advance in which nearly every one con-

nected with systematic botany can co-

operate.

We have seen, then, that the first re-

quisite for a more thorough proving of

species is a much greater and more repre-

sentative accumulation of material and
data. Then, of course, will come the diflB-

cult task of interpreting this material and
especially of determining for general guid-

ance more definite standards of variation.

Regarding this latter possibility I have
heard some scepticism expressed ; but it

seems to ofier no greater diflBculty than

many other problems which have been

successfully settled in the natural sciences.

It must be admitted, of course, that while

our knowledge of particular species is de-

rived from a dozen, or in some instances

from only one or two, specimens, no satis-

factory standards of variation can be de-

vised or applied. But were we to work
with a hundred times this amount of

material, it is more than probable that the

degrees of natural intergradation could be

fairly approximated. It would at least

become evident which lines of specific de-

velopment had attained what may be called

a normal distinctness, a condition in which

intergrades would be so exceptional as to

suggest atavistic reversions, while, on the

other hand, many of our so-called species

would doubtless be found to be connected

by regular, normal and fairly numerous

natural intergrades, their lines of develop-

ment would still be in a state of anasto-

mosis, not having attained habitual dis-

tinctness. The interesting question would

then arise whether the intergradation were

geographically general or local, whether it

were morphologically concomitant or pro-

miscuous.

To interpret these matters satisfactorilj'-

will require not only the vast accumulation

of material the need of which has just been

emphasized, but a cautious and judicial at-

titude of mind, great impartiality, and an
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unswerving desire to find out and record

the exact truth. I do not mean to im-

ply that systematists to-day have not this

desire. Unfortunately, however, many of

them, perhaps all, seem never to escape a

certain hypnotism caused by particular in-

terests. Trifling matters assume undue im-

portance. Little difierences seem so great

as to obscure the preponderating similari-

ties, or, on the other hand, superficial like-

ness blinds the observer to every difl^ering

detail. An opinion is quickly formed and

perhaps hastily published. It then becomes

a matter of personal pride to maintain it,

and if any one expresses a doubt concerning

its accuracy he is promptly called out to a

controversial duel.

Kow these things have their bright side

and are in their milder form diverting, for

somehow after the scrimmage which fol-

lows, truth, for the time hidden by the dust

of combat, usually shines forth in victory,

or more often becomes evident as the re-

sult of compromise. Indeed controversy is

perhaps the only means which will success-

fully dispel the narrowing and perverting

influence proceeding from the intensive ex-

amination of small details, and so often

blinding the systematist to the real per-

spective of his own observations.

If we now turn from the matter of varia-

tion to that of distribution, it is equally

evident that only a beginning has been

made, that inferences are drawn from very

insufficient material and that a vast accu-

mulation of further data is requisite to ac-

curate results. Let any one who doubts

try to bound the range of some common
species, to draw upon a map the sinuous line

connecting the outermost recorded stations.

The gaps are astonishing. Great lacunae

quickly appear in our knowledge of plant

distribution.

No one can doubt the value of much
fuller records in this department of our

subject, nor maintain that our knowledge

of any plant is satisfactory until the limits

of its natural occurrence are accurately de-

termined. While plant distribution, studied

from the ecological side, has become a popu-

lar subject, comprising many useful obser-

vations and theories both valuable and

fascinating, the actual record of plant-

ranges is on the whole regarded as rather

dry business and is a field of investigation

in which laborers are few. Mention should

be made, however, of Professor A. S. Hitch-

cock's admirable work in this direction

upon the flora of Kansas. What notable

advance might be made if each State of our

Union could have an equally well-trained

systematist similarly interested in this

matter of plant distribution !

Could we but know the actual curving

boundaries of a few hundreds of our best-

defined species, what a wealth of new gen-

eralizations could be drawn from them, and

how much new information they would

yield concerning the factors which govern

distribution in general ! For, irregular as

these lines would be, I can but think that

they would in many cases stand in definite

relation to lines of other kinds, to isother-

mals, to altitudinal contours, to degrees of

humidity, to the boundaries of geological

formations, the limits of glaciation, the

ranges of animals, especially pollen-bearing

insects, to the paths of bird-migration, and

finally, to the course of human traffic.

What a field for further investigation is

thus suggested by our still very imperfect

knowledge of plant boundaries ! It is a

field, too, which the careful amateur can

cultivate almost as easily and as well as the

professional botanist. Every one lives near

the assumed limits of some plants and

might, by directing his attention to the

subject, do much to change these as yet

vague and hypothetical boundaries into ac-

curately determined and carefully recorded

lines.

Not only would these lines be likely to
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disclose new and as yet unsuspected rela-

tions to forces controlling distribution in

general, but they would give us our first

accurate landmarks for the observation of

plant migration, thus greatly facilitating a

study of progressive changes in our flora.

While the accurate determination of plant

boundaries has thus great interest it may
be remarked that research in this field, as in

others, to be successful, must be conducted

with care. Keports of occurrence, especially

extra-limital stations, should be taken with

much caution. In this as in many other

matters of science it is impossible to make
too sharp a distinction between facts actu-

ally observed and those taken on hearsay.

In mapping a plant the recorder will do

well to indicate this difference. If, for in-

stance, he shows by an umbra the range

which rests upon specimens personally ex-

amined, let him record unverified reports

only by a penumbra. Furthermore, any

work of this kind to be of permanent value

must rest, at least in great part, upon speci-

mens which are carefully preserved, for

segregation is progressing rapidly and no

one can foresee its subjects. A plant of

supposedly uniform character may at any

time prove, upon more critical observation,

to be two or more distinguishable species.

In such a case it is easy to see that any

previous studj^ or records of the composite

plant must lose nearly all their value unless

specimens have been preserved so that are-

examination will show to which of the seg-

regates the records applied. Similarly, the

disappearance of a plant from a given region

may lead to a justifiable scepticism as to the

accuracy of the records relating to its occur-

rence in that place. In this case, practi-

cally the only valid proof is a preserved

specimen accompanied by the original data

of collection.

In interpreting and recording this matter

of plant boundaries opinions will doubtless

dififer as to what may be called continuous

range and what is to be regarded as an extra-

limital station, or, so to speak, an island in

a sea of non-occurrence. This is, of course,

all a matter of degree, since in reality no
plant has a continuous range, for it is rep-

reseated by more or less isolated individ-

uals. Yet this ofiers no serious obstacle.

The meteorologist maps the analogous

course and limits of a rain-storm composed
of separate drops, and the biologist has long

recognized the practical continuity of plant

and animal ranges which, in a generalized

form, are the basis of his so-called ' life-

zones.'

Turning now to quite a different field

which seems to offer great possibilities, I

would call attention to recent researches in

plant ontogeny : the investigation of em-

bryonic development, the comparative

study of seedlings, and such observations

as have been recently made by Professor

R. T. Jackson upon the reappearance of

juvenile and ancestral traits in offsets and

runners. Systematic zoologists have long

made use of ontogeny in determining group

aflBnities, but botanical taxonomists have

been much less successful in drawing from

the early stages of plants like inferences.

There are several reasons for this. In the

first place, there can be no doubt that

plants in their early development do not

exhibit such a continuous and complete

series of philogenetic stages as many
animals do. In plants some stages seem

to have dropped out by a sort of morpho-

logical and physiological elision or ellipsis.

Again, while the classification of animals

rests upon general morphology often well

suggested even in very early stages of de-

velopment, the classification of plants is

based chiefly upon the mode of reproduc-

tion—that is to say, upon a series of struc-

tures produced so late in the life of the

individual that no suggestion of their char-

acter is afforded by embryo or seedling.

But, after all, there can be no doubt that
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ontogeny has for the plant taxonomist a

wealth of information as yet unrevealed re-

garding the afiBnities of genera within the

family and species within the genus. In

these matters of more intimate relationship,

the form, position and venation of leaves,

the nature of the petioles, stipules, pubes-

cence and glandularity, all shown in the

seedling, are significant.

Here, however, as in the other subjects

of which I have spoken, the real obstacle

to further inference at present is an aston-

ishing lack of material and data. It is safe

to say that of the one hundred and fifty

thousand flowering plants recorded in the

recently issued Index Kewensis not one

fiftieth part has been carefully traced

through the earlier stages of development.

Enough is known, however, to show that

species even of the same genus often pos-

sess striking differences, and in other cases

remarkable similarities, in the seedling

stages, that these particular differences and

similarities often become lost or obscured

as the plants advance to maturity, and the

conclusion is unavoidable that these juve-

nile characteristics must, at least in many
cases, show ancestral traits, and, if properly

studied, yield even better clues to real af-

finities than any which we now possess.

By way of summary, it may be said that

systematic botany is very far from being a

completed subject, that from our present

standpoint we can see in various directions

long vistas of further possibilities for fas-

cinating exploration and profitable dis-

covery, that among the subjects which seem

to invite immediate attention the most im-

portant are : (1) The determination of the

modes and degrees of variation, an investi-

gation which alone can yield data for a more
critical discrimination of plant categories

;

(2) far more complete study of plant ranges,

which can scarcely fail to throw much new
light upon the forces controlling distribu-

tion ; and (3) a further examination of plant

ontogeny as the most hopeful source of in-

formation regarding the more intimate affin-

ities and proper arrangement of plants.

B. L. EOBINSON.
HAUVAED IlNIVEESITy.

THE CHANGE OF FRONT IN EDUCATION *

Dr. Samuel Johnson considered educa-

tion as needful to the * embellishments of

life.' In his day very few were educated

at all, and those few for society or public

service. The toiling masses had no educa-

tion, were supposed to need no education,

and while discussing details educators and

scholars took no thought of what we call

the common people.

Said Johnson (in his ' Life of Milton '):

" The truth is, that a knowledge of ex-

ternal nature, and the sciences which that

knowledge requires or includes, are not the

great or the frequent business of the human
mind. Whether we provide for action or

conversation, whether we wish to be useful

or pleasing, the first requisite is the relig-

ious and moral knowledge of right and

wrong; the next is an acquaintance with

the history of mankind, and with those ex-

amples which may be said to embody truth,

and prove by events the reasonableness of

opinions. Prudence and justice are virtues

and excellences of all times and of all

places. We are perpetually moralists, but

we are geometricians only by chance. Our
intercourse with intellectual nature is nec-

essary ; our speculations upon matter are

voluntary and at leisure. Physiological

learning [by which he means a knowledge

of the laws and phenomena of the external

world] is of such rare emergency, that one

may know another half his life without be-

ing able to estimate his skill in hydrostatics

or astronomy ; but his moral and pruden-

tial character immediately appears.

* Address of the Vice-President and Chairman of

Section I, Social Science and Statistics, of the Amer-

ican Association for the Advancement of Science,

Denver meeting, August, 1901.
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" Those authors, therefore, are to be read

at schools that supply most axioms of pru-

dence, most principles of moral truth, and
most materials for conversation ; and those'

purposes are best served by poets, orators

and historians."

This statement was, no doubt, entirely

adequate fco the demands of Johnson's time.

Polite conversation and elegant manners

were the chief characteristics of an age in

which Chesterfield was a bright and shin-

ing light. With the dull, hard-working,

unlettered crowds, that plodded on in the

steps of their grandfathers, educators had
nothing to do ; for such they had no educa-

tional theories.

How wonderfullyconditions have changed,

both as to the curriculum and as to the con-

stituency of education. It is interesting to

picture, in fancy, the bewilderment of a

Sam Johnson in the learned circles of this

scientific and industrial age. Imagine him
attempting to join in the discussions of our

British and American Associations for the

Advancement of Science, in our educational

conferences, or in the halls of exchange,

where the active minds of our generation

do mostly congregate. He would find it

difficult, in spite of the wonderful vigor of

his intellect, to be either useful or orna-

mental, though he could easily be amusing.

From the days of John Milton, in 1608, to

the end of the eighteenth century, univer-

sity training culminated in a preparation

for the professions of law, medicine and

theology, and in the training of the nobility

for the duties and responsibilities of gov-

ernment and elegant society.

But when alchemy developed into chem-

istry; when physics became an experimental

science ; when Leibnitz and Newton elab-

orated the infinitesimal calculus ; when
Watts invented an efficient steam engine

;

when Fulton built a successful steamboat

;

when Stephenson devised the locomotive

and constructed a road with smooth rails
;

and finally when Siemens and Gramme
produced the electric motor—vast fields of

fascinating and useful material were opened

for study and research. Mathematical anal-

ysis and the principle of mechanics, which
had previously been devoted to the problems

of physical astronomy, were now directed

to the study of the transformation and
transmission of energy, the theory of struc-

tures, and the phenomena of electricity.

The theory of evolution gave a new mean-
ing to all vital phenomena ; and the doc-

trine of the conservation of energy per-

meated all study of motion and force.

In the earlier days, Alexander Pope
voiced the popular notion that ' the proper

study of mankind is man. '
' Nature Study,'

which to-day is the bright, attractive feature

of the primary school, and equally the in-

spiring field of the savant, was not coun-

tenanced by polite society. For centuries

it was held to be little short of blasphemy

to wound the earth by digging for ores

which were intended to be hidden away
from our sight and touch, or to attempt in

any way to improve upon God's workman-
ship. When in 1680 a Spanish engineer

proposed to deepen the channels of certain

rivers and to restrain their overflows in

the interest of navigation, the Spanish

Council decreed as follows: "If it had

pleased God that those rivers should have

been navigable. He would not have needed

human assistance to make them so ; but as

He has not done it, it is plain that He does

not want it done"; and the improvements

were forbidden. This decree reminds me
of a bit of Mrs. Eddy's logic which you may
remember in substance as follows : Had the

Almighty intended that drugs should be

used in treating sick people, He would

have placed drugs in the hands of Jesus

and his disciples ; Jesus and his disciples

used no drugs ; it is therefore evident that

the Almighty does not wish drugs to be

used upon people who are sick.
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But, putting aside pseudo science, the

modern thought of the creation is that it

was and is a part of the all-wise plan to

fill the earth with unsolved problems, the

study and solution of which should develop

our best powers, and at the same time cul-

tivate our highest instincts of reverence for

the Creator and of love and devotion for

His creatures.

It has taken many centuries for the

world to discover that the great forces of

nature are neither sacred nor profane,

neither kind nor cruel, that they neither

love nor hate, and that they are more un-

changeable than the stars ; that shrines

and temples, priests and priestesses, tripods

and oracles, have been in vain, except so far

as they reacted upon the human heart and
satisfied its natural craving for the worship

of the Superior Being. Instead of building

a temple to the far-darting Apollo or to

Zeus, the Thunderer, we now stretch over

our cities a network for artificial lighting
;

and all the winds that blow and all the

waters that flow are made to furnish their

tribute to our comfort and pleasure. We
tap the sources of endless energy and trans-

mit it through all the ramifications of our

social order, relieving mankind from heavy
burdens and creating hundreds of occupa-

tions hitherto unknown.
Out of this vast extension of the horizon

of human activities, and a corresponding

multiplication of occupations, has come an
imperative demand for more education and
for technically educated men. In our

industrial system the crying want has been

and is for men who can both plan and exe-

cute. The secret of our unparalleled com-

mercial and industrial success lies in the

fact that we have put educated brains into

our work. Hence a score of professions

unthought of 100 years ago have been

called into being, and the standards ofthese

new professions are of the highest order.

It is this grand movement towards a

study of the materials and the forces of

nature and the problems of modern life,

sociological, commerical and industrial,

that constitutes the change of front in edu-

cation. This does not mean that we must
abandon altogether the old education. We
must preserve all that is permanently fine

and essential to high thinking and well

doing. The great epics of Homer, like the

book of Job and the Psalms of David, will

live forever, imperishable monuments of

the youth of the world, but we shall not

perpetually care for Aristotle's speculations

about the origin of matter, or the con-

ceited discussions of Cicero at Tusculum.

Modern life in all its details has so far de-

parted from the ancient that neither the

moralizings nor the tragedies have a lively

and sustained interest for us. We are

deeply interested in the affairs of today,

in a civilization not based upon human
slavery, nor upon a blooded aristocracy

buttressed and supported by millions of

laborers ground down in ignorance, poverty

and superstition, but based upon the prin-

ciple of human equality before the law,

and of equal rights to life, liberty and the

pursuit of happiness.

In turning from an inherited scheme of

education which faced backward, which
concerned itself largely with the thought,

the deeds and the theories of the past, and
in proclaiming the universal need, as well

as the universal opportunity, of education,

we must not fail to preserve the dignity

and the nobility of our educational

standards. In spite of frequent assump-

tions to the contrary, modern education is

becoming more and more ' liberal. ' The
defenders of the Johnsonian programs

delight in the use of unworthy epithets

with which to characterize the tendency of

modern education ; they plead for ' human-
ities ' as though anything human was for-

eign to our curriculum. What can be

more human than human life as we see it
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and as we share in it ? What problems can

be more human than those which face nine

out of ten of the people who reach the age

of individual responsibility ?

More and more we are considering the

many and not the few, when we draw up

our schemes of study and training. As

wealth increases, as the hours of labor be-

come shorter, as luxuries multiply, and a

taste for literature and art and science be-

comes general, the number of students enter-

ing upon some form of higher education

greatly increases. The number of such

students to-day per million of people has

doubled several times in fifty years.

It is, therefore, not surprising that there

should arise, in the minds of many less fa-

miliar with the content and the method of

a modern technical university, a fear that

the standards of character as well as the

standards of scholarship should suffer, and,

in being less ' select,' that the content

of education should be at the same time

less fine. Whether this fear be well

grounded or not, we must all sympathize

with its spirit. We can have no quarrel

with those who wish the first fruit of edu-

cation to be character. I cannot forbear

quoting a few sentences from the late presi-

dent of the Massachusetts Institute of

Technology, Gen. Francis A. Walker, upon

the tendencies of modern technical educa-

tion, in reply to certain strictures as to its

dignity and unselfishness. In his remarks

at the dedication of new science and engi-

neering buildings at McGill University,

Montreal, General Walker said :

" The notion that scientific work was

something essentially less fine and high

and noble than the pursuit of rhetoric and

philosophy, Latin and Greek, was deeply

seated in the minds of the leading educa-

tors of America a generation ago. And it

has not even yet wholly yielded to the dem-

onstration offered by the admirable effects

of the new education in training up young

men to be as modest and earnest, as sincere,

manly and pure, as broad and appreciative,

as were the best products of the classical cul-

ture, and, withal, more exact and resolute

and strong. We can hardly hope to see

that inveterate prepossession altogether

disappear from the minds of those who
have entertained it. Probably these good

men will have to be buried with more or

less of their prejudices still wrapped about

them, but from the new generation scien-

tific and technical studies will encounter

no such obstruction, will suffer no such

disparagement.

" Another objection which the new edu-

cation has encountered is entitled to far

more of consideration. This has arisen

from the sincere conviction of many distin-

guished and earnest educators that the pur-

suit of science, especially where its tech-

nical applications are brought strongly out,

loses much of that disinterestedness which

they claim, and rightly claim, is of the very

essence of education. I differ from these

honorable gentlemen. I believe that the

contemplated uses of science, whether in

advancing the condition of mankind, or

even in promoting the ulterior usefulness,

success and pecuniary profit of the student

of a technical profession, do not necessarily

impair that disinterestedness. These gen-

tlemen appear to me to have an altogether

unnecessary fear of the usefulness of sci-

ence.

" The strong desire to become a useful

man, well equipped for life, capable of

doing good work, respected and entitled to

respect, constitutes no breach of disinter-

estedness in any sense of that word."

Finally he says :

" I boldly challenge comparison between

the scientific men of America, as a body,

and its literary men or even its artists, in

the respect of its devotion to truth, of

simple confidence in the right, of delight in

good work for good work's sake, of indis-
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position to coin name and fame into money,

of unwillingness to use one thing that is

well done as a means of passing off upon

the public three or four things that are ill

done. I know the scientific men of Amer-

ica well, and I entertain a profound con-

viction that as regards sincerity, simplicity,

fidelity and generosity of character, in no-

bility of aims and earnestness of effort, in

everything which should be involved in the

conception of disinterestedness, they are

surpassed, if indeed they are approached,

by no other body of men."

Of like import are these words from a re-

cent address of Hon. F. W. Lehmann, of

St. Louis. Speaking of the breadth of the

modern university, he said :

" The university of to-day has abdicated

none of its old functions, but it has taken

on many new. Not disdaining mere schol-

arship, making, indeed, the standard al-

ways a higher one, it widens its domain

and adapts its teachings to the after-work

of life. Its graduates are not simply con-

ventional finished gentlemen, but beginners

in the serious business of life, scholars as

before, but artists, engineers and artisans

as well. The sciences lose nothing because

they become utilities. Physics and mathe-

matics gain in interest by application to

the building of bridges, and the very sewers

of a city become classic to the scholar be-

cause one of the means to the classic excel-

lence of a sound mind in a sound body."

Perhaps the characteristic most dreaded

by the opponents of the new education is

usefulness. They have but to learn that a

certain branch of study, course of training

or line of culture is useful, and its value is

at once compromised. One of the few fool-

ish things that Lowell ever wrote or said

was that, ' a university is a place where

nothing useful is taught.' I will not dis-

cuss a statement which, after all, may not do

justice to Lowell's thought, but I will de-

fine a university as a place where every-

thing useful in a high and broad sense may
be taught. Matthew Arnold would have
defined a university as a place where is

taught and illustrated ' the best that has

been thought and done in the world.'

Supt. Gilbert, of Eochester, !N". Y., said

at Buffalo last month :
'' The exalted char-

acter of a man's work is to be measured by
its usefulness to mankind ; I believe in the

universality of service."

It has often been assumed that this new
education is not liberal. Liberality con-

sists not so much in the subject as in the

method of study. The liberal method is

broad, deep, generous, comprehensive. It

recognizes infinite uses, both far and near.

It aims at the artist rather than the arti-

san ; the engineer, not the craftsman ; the

freeman, not the slave. Liberal culture

deals with fundamental principles, typical

phenomena, general results, not special ap-

plications. It is liberal to study the laws

of manufacture, trades, commerce, finance

and social progress ; it is not liberal to seek

merely the conditions of a successful busi-

ness, whether it be law, medicine or manu-

facture. It is liberal to demand the raison

d'etre of dogma, canon, rule, dictum, form-

ula or usage ; it is illiberal to blindly fol-

low authority, to put facts and processes

above principles and reasons, to prefer

echoes to living voices.

A recent reviewer said that mathematics

and electricity are becoming less valuable

for general education on account of their

increasing usefulness in technical pursuits.

The maximum of educational value (he

held) appertains to a sort of knowledge

which falls short of such a mastery as

makes it useful. Of course, I accept no

such statements. That man's notion of a

liberal education is not yours nor mine.

The list of liberal branches of study is

ever increasing. For four years Harvard

compelled me to give one-sixth of my time

to Greek and one-fourth to Latin ; to-day
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one may go through Harvard and take his

degree without giving one moment to either

Greek or Latin, while in Cambridge. The
same thing is true at many universities.

Are we, therefore, less liberal than formerly ?

Can we not answer that we are more liberal ?

People now read Demosthenes and Quintil-

ian and Horace, analytic geometry, phys-

ics, thermodynamics and the like, because

they wish to be familiar with those authors

or to master those subjects, not because they

are compelled to by a traditional canon.

Does any one suppose that there is not a

decided gain in the quality of the result ?

Through the technical schools, some of

the most valuable educational studies have

been developed. How few people realize

the surpassing mental discipline that comes

from the study of descriptive geometry,

laboratory physics and the mechanic arts.

I knew nothing of the study of descriptive

geometry till years after I left college, and

yet no subject I had in college could com-

pare with it as a mental stimulus and a

cultivator of the scientific imagination. It

ought to have place in every liberal course

of study. Modern courses of study contain,

of necessity, extensive allowances of labora-

tory work of one sort and another. Our
idea of all such work is that the method
shall be unfailingly rational ; that facts,

though essential, shall be rated as far less

important than the principles which under-

lie them. Where this idea is realized, the

study becomes truly liberal.

In spite of the old claim of preeminent

liberality, the old college curriculum, when
examined historically, is found to have been

adopted for reasons of utility. People

learned Latin because they wanted to use

Latin. All books and state papers were

written in Latin, and one needed to both

read it and write it, as we must English

prose. The physician must read Galen in

the original ; the clergyman needed the

Greek Testament; the lawyers must read

the Institutes of Justinian, and the man of

leisure and the orator must be able to quote

Aristotle and Homer, Virgil and Horace.

The first American colleges were organized

for the training of clergymen. Every fea-

ture of the course was directly useful to the

end in view.

It is easy to see the source of a wide-

spread prej udice against technical training.

The history of civilization has been the his-

tory of masters and slaves, of castes, of

contempt for labor and for all useful arts.

Every one of the technical professions had
its beginning in the crafts and the present

technical expert and engineer had as a pro-

totype a man in overalls, with horny hands
and a soiled face, who presided over some
enginery which was not authorized by the

ancients and which at best was generally re-

garded as ungenteel. Milton placed Mem-
non, the first ante-tellurian engineer, among
the fallen angels, and sent him

' With his industrious crew to build in hell.'

The engineer is by nature an iconoclast.

He has small respect for the traditions.

He bows not down to the ' tyranny of the

ancients.' His glories are in the future.

He looks forward, not back. He does not

hesitate to smile at the puerile fancies of

people who created gods and demi-gods in

order to account for phenomena which to-

day submit to mathematical analysis and

which bear no comparison with the exploits

of modern engineering. The accomplished

engineer generally reciprocates the prejudice

I have mentioned, for he cannot under-

stand how the worship of the ancients can

be really serious ; it seems to him three-

fourths affectation. This mutual prejudice

was fostered by the high wall of separation

which at first kept the technical and the

liberal branches of study far apart. That

wall, I am happy to say, is fast tumbling

down, and men are rapidly scrambling over

it in both directions. It becomes us, from

our various vantage grounds of influence,
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to encourage this evolution of a better feel-

ing, a more intimate acquaintance, a mu-

tual respect, and a common zeal for what-

ever is broad and high and fine.

While we may for many reasons congratu-

late ourselves on the decided change of

front we have achieved in education, we
must not be blind to the fact that much re-

mains to be done. We must still devise a

scheme of secondary and higher education

for a stage of progress in which secondary

and higher education may become approxi-

mately universal. As Sir Walter Besant

put it, the twentieth century must not only
'

' open up all intellectual careers to lads

[and lasses] who are capable, clever and

ambitious, but we must have a system of

education broad enough and elastic enough

to include the children who are destined

for crafts, industries and arts of all kinds

;

one that will make them good citizens, not

ignorant of their civic rights, and alive to

their civic duties."

I do not at all assume that we have yet

discovered the true system for universal

secondary education. The manual-train-

ing high school with its opportunities for

training and culture along many lines, in-

dustrial, commercial, civic, artistic and

literary, seems to come near the ideal, but

it is by no means generally accepted, and

when accepted it is at once exposed to seri-

ous dangers.

In our most advanced communities only

a small minority of children enter upon the

secondary stage of education. In my own
city of St. Louis, only about one boy in

seven takes a course in a school of high-

school grade. In many communities the

proportion in secondary schools is greater

—

in others it is less. There must be some rea-

son for this; either the training and culture

are not what they ought to be or our people

are so ignorant that they do not know the

value of education. I will not admit that

poverty offers a sufl&cient explanation. In

either case, it is evident that we have much
to do and much to learn.

Of the dangers to which the manual-

training high school is exposed, I have

spoken elsewhere at length. I will at

present only refer to the strong tendencies

of ' practical ' people, who are more inti-

mate with the old system of apprenticeship

than they are with the art of education, to

introduce the teaching of special trades. I

think we shall be able to stem this unfor-

tunate tendency, but it is well to be fore-

warned that we may be forearmed. The
advocates of the introduction of trade work
make three serious mistakes :

1. They assume that the graduate of the

manual-training school is unfitted to enter

an industrial shop to advantage.

2. They would begin trade work with

pupils who are too young.

3. They do not realize that only about 50

boys in 100 are so constructed mentally and

physically that they can and ought to learn

what are known as the industrial trades.

In my paper already referred to, I have

at some length defended the natural right

of a boy to the privilege of choice of occu-

pation at an age of some maturity and after

a training which enables him to substitute

a rational judgment for a boyish whim.

In this connection, I fail to endorse at

least one feature in the Eeport of the Ad-

visory Committee of the Carnegie Technical

School. The full report was published in

Science for July 12, 1901. For a variety

of excellent reasons, the Committee reaches

the conclusion ' that some new kind of

preparation for the work of life must be

introduced into the school training of both

boys and girls.' It then proceeds to out-

line a technical college, a technical high

school and an artisan day and evening

school, which are to meet this demand.

Here we have a clear recognition of a

twentieth-century problem and an attempt

to solve it.
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The artisan day and evening school is

somewhat on the order of German and
English low-grade technical schools. I

earnestly hope that the suggestion of this

school may be adopted and that the experi-

ment may be fairly tried in America. The
plan for a technical college is in complete

harmony with our best engineering schools,

and needs no discussion here.

.The scheme for a technical high school,

however, seems to me faulty. This school

would be of high-school grade, taking

pupils from the grammar schools and cov-

ering presumably four years. The normal

ages of entrance and graduation would ac-

cordingly be 14 and 18.

Three things in the Committee's outline

of this technical high school deserve more
attention than I can give them at this time :

1. The elective principle is to be recog-

nized, the student selecting the required

number of courses under the direction of

the director of the school. Here the pupil

at a tender age (only 14 or 15) is asked to

surrender his birthright to the privilege of

choice when he is 18.

2. The course in mathematics—which

begins with elementary algebra—is to in-

clude the elements of calculus ! Of course,

it must include solid geometry, higher

algebra, trigonometry and analytical geom-

etry ! One rarely meets with such an

astounding proposition from engineers who
are supposed to have studied mathematics

and to know what they are talking about.

They might as well propose that the pupils

shall take thermodynamics in a short course

of lectures. To be sure, similar ambitious

schemes have been proposed elsewhere for

boys just out of the grammar school, but

they came from people who could have

known very little mathematics, and noth-

ing of the uses of the calculus. This

criticism may seem trivial, but in more

than one place the scheme attempts too

much.

3. The technical studies suggested take

the form of trade work or special employ-
ments, with well-equipped shops and ex-

perimental laboratories under the direction

of expert artisans.

What Mr. Carnegie will do with this last

suggestion remains to be seen, but any at-

tempt to embody it in a real technical high

school of secondary grade will be full of

interest to the educational world. If any
man was well prepared to give the scheme
a fair trial that man is Andrew Carnegie

;

but it will cost a vast amount of money and
its experience will teach us how not to do
many things.

I have high respect for the members of

the Advisory Committee, but I think a less

ambitious scheme would be more success-

ful. You cannot teach the higher mathe-

matics in a high school, and I have no
great faith in the value of attempts to teach

employments, commercial or industrial,

within the limits of any secondary school.

Such attempts are certain to mislead and
ultimately hinder those they aim to help.

Any trade or special employment must be

dwarfed and narrowed before it can be

brought down to the grasp of an untrained

boy, and its very narrowness unfits it for

the best educational uses.

The school is the place where one should

learn the fundamental unchanging laws

and manifestations of force and materials.

Special occupations, like special construc-

tions, should be analyzed in their elements,

and pupils should become expert in such

analyses, in so far as they involve universal

elements that pupils can comprehend. But

there are many things essential to a busi-

ness employment which cannot even be ap-

prehended in school. As William Mather,

M.P., says :

" There is no possibility of teaching in a

school that sort of knowledge which prac-

tical work carried out on commercial prin-

ciples, within restrictions as to time of
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execution, etc., can alone make any one

familiar with." (' Technical Ed'n in Rus-

sia,' p. 12.)

As to values, let us teach intrinsic values,

not market values ; the latter are fluctua-

ting with time and place, the former are per-

manent.

No scheme of American education is

complete without a careful study of the

duties and responsibilities of citizenship.

The tramp, like the political leech, assumes

that the world owes him a living ; the good

citizen knows that he owes it to the state to

earn his own living, to support his family

and to contribute his share to the neces-

sary expenses of the city, state and nation.

Hence the youth must learn how the city,

state and nation are respectively organized

and what their proper functions are ; and

when he is a man he must to the extent of

his ability see to it that those functions are

placed in the hands of public servants who
are both capable and honest. The corrupt-

ing influence of a politician who fosters

selfishness in his neighborhood, that he and

his neighbors may profit at the expense of

other neighborhoods, must be counteracted

by a generous education which shall culti-

vate a love of justice and plant the seeds of

manly and noble ideals. If democratic

governments are to survive, the whole

people must be educated to the highest

standards of citizenship, and the new edu-

cation must face and solve the problem of

securing those results.

Calvin M. Woodward.
"Washington TJniveksity, St. Louis.

SECTION C {CHEMISTRY) OF THE AMERICAN
ASSOCIATION.

In accordance with the recent custom,

the meetings of Section C were held con-

jointly with those of the American Chem-
ical Society, the ofiicers of the latter presid-

ing on Monday and Tuesday and those of

the former during the remainder of the ses-

sion. The meetings proved to be of un-

usual interest, a large number of valuable

papers being presented. Eighty persons,

representing twenty-three different States,

were in attendance.

The Section was first called to order

Monday, August 26, at 11:30 a. m., by

Vice-president, Jno. H. Long. Mr. Frank-

lin Gruiterman was introduced and wel-

comed the members on behalf of the chem-

ists and metallurgists of Colorado. Brief

responses were made by F. W. Clarke,

President of the American Chemical So-

ciety and Vice-president Long. Section C
was then organized in accordance with the

provisions of the constitution. The follow-

ing were the of&cers for the Denver meet-

ing

:

Vice-president, Jno. H. Long.

Secretary, Wm. McPherson.

Sectional Committee : J. L. Howe, Vice-presi-

dent, Section C, 1900 ; A. A. Noyes, Secretary, Sec-

tion C, 1900 ; Jno. H. Long, Vice-president, Section

C, 1901 ; "Wm. McPherson, Secretary, Section C,

1901 ; "W. D. Bancroft, C. S. Palmer, A. Lachman.

Member of General Committee, H. "W. Hillyer.

Member of Council, C. S. Palmer.

Press Secretary, C. L. Parsons.

After the organization of Section C, the

officers of the American Chemical Society

took charge of the meeting. With the ex-

ception of Wednesday afternoon, two ses-

sions were held daily until the final adjourn-

ment on Friday. Wednesday afternoon

was given up to a visit to the Denver Smelt-

ing Works, under the direction of Mr.

Franklin Guiterman. A special train con-

veyed the visitors to the Argo, Grant and

Globe Works, successively. In the evening

a subscription dinner was given at the Uni-

versity Club by the courtesy of the House

Committee. After the final adjournment

on Friday a number of the chemists ac-

cepted the invitation of Mr. J. D. Hawkins

to visit the works of the various smelting

companies at Colorado City.

At the meeting of the General Commit-
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tee on Thursday evening. Professor H. A.

Weber, Ohio State University, and Profess-

or Francis C. Phillips, University of West-
ern Pennsjdvania, were elected respectively

Vice-president and Secretary of Section C
for the Pittsburg meeting, 1902.

The following is a complete list of papers

presented at the meeting, together with brief

abstracts whenever it was possible to secure

these from the authors.

1. ' Eeport of the Census Committee of

the American Chemical Society ' : Chas.

Baskerville, Chairman.

The report included a detailed resume of

improved conditions in the teaching of

chemistry in the United States ; of the es-

tablishment of agricultural colleges, tech-

nical institutions, standard bureaus ; com-

parative statements of the training of

chemists and chemical engineers in the

United States and indications of directions

for even greater improvement and extension

of the work of the larger institutions ; sug-

gestions for the guidance of growth of the

smaller colleges.

The complete report will be published in

the memorial volume of the twenty-fifth an-

niversary of the American Chemical Society.

2. 'A Summary of the Analyses of some

Massive and Eruptive Rocks of Boulder

County, Colorado '
: Chas. Skeele Palmer.

The paper included a condensed state-

ment of the analyses of typical or charac-

teristic rocks of Boulder county. The
work was done largely by seniors in the

chemical laboratory of the University of

Colorado, with the view of training the in-

dividual student in the accuracy and inde-

pendence necessary for original work ; also

with the further view of adding to the gen-

eral knowledge of the composition of the

rocks of this region. The paper will be

published in the Journal of the American

Chemical Society.

3. ' Recent Developments in Physical

Chemistry '
: Wilder D. Bancroft.

A resume was given of the important
work done recently in physical chemistry

in the various laboratories both in the

United States and foreign countries.

4. 'On the Optical Rotation of Certain

Tartrates in Glycerol ' : J. H. Long.
The rotation of the ordinary tartrates in

water is well known, and it has been shown
that in dilute solutions the molecular rota-

tions are nearly constant. In this paper
the rotations of the following bodies in

glycerol are discussed : Potassium sodium
tartrate, ammonium tartrate, ammonium
hydrogen tartrate, potassium antimonyl

tartrate, ammonium antimonyl tartrate and
potassium boryl tartrate.

In the cases of the antimony compounds,

the molecular rotations agree very well with

each other, and also with the rotations in

water solution for the same salts ; their

molecular rotations are therefore very dif-

ferent from those of the simple salts of tar-

taric acid, which suggests, possibly, that the

active acid ion here is no longer that of tar-

taric acid. Following the suggestion of

Clarke, it may be that we have here to

deal with salts of tartrantimonious acid

(C^H^OgSb)OH, the properties of which are

very different from those of the dibasic tar-

taric acid.

The behavior of the borotartrate in gly-

cerol is very different from that in water,

and also different from that of the antimony

compound. It is likely that the assumed

analogy between these bodies does not hold.

There is nothing especially noteworthy in

the behavior of the simpler tartrates in gly-

cerol. For Rochelle salt the rotation is

larger than that in water and in marked

degree variable with the concentration.

5. * The Atomic Volume Curve in Rela-

tion to the Periodic Sequence ' : Chas.

Skeele Palmer.

The author proposes a new form of

Lothar Meyer's curve which seems to indi-

cate the form in short and long independ-
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ent series as the more natural one for the

periodic sequence.

The paper will be submitted to the

American Chemical Society for publication.

6. ' Report on some of the Mineral

"Waters of the Philippine Islands ' : Gr. B.

Frankforter.

The author called attention to the occur-

rence of lithium in many of the samples.

Rubidium and caesium were also found in

some cases.

7. ' Proper Methods of Teaching Physical

Chemistry ' : Wilder D. Bakcroft.

According to the author, an introductory

lecture course in physical chemistry should

begin with the physics of one-component

systems, the formation, separation, proper-

ties and identification of phases. ]S"ext

should come the corresponding study of

two-component systems, stress being laid

on the variation of properties with concen-

tration and the resulting analytical methods.

With three-component and four-component

systems, chemical methods of analysis be-

come necessary. The general tlieory of

separation by fractional crystallization and

distillation comes in at this point. An
outline was given of the laboratory course

now offered at Cornell University, which is

designed to supplement the lecture course

and which calls for thirty-three afternoons'

work.

8. ' Some Observations on the Teaching

of Chemistry '
: Chas. Skbele Palmer.

The paper emphasized : (1) The value of

the thorough study of oxidation and reduc-

tion tables as a systematic basis for general

inorganic chemistry
; (2) the conservative

use of the periodic sequence in the form of

short and long independent series
; (3) the

lack of an easy, natural and thoroughly

satisfactory introduction to general sys-

tematic inorganic chemistry after the con-

sideration of the typical elements and the

atomic theory
; (4) the use of qualitative

reactions in the laboratory work of elemen-

tary organic chemistry, pending the use of

the necessary but more complicated syn-

thetic work of organic chemistry proper.

9. ' Some Suggestions for the Improve-

ment in Instruction in Technical Chemis-

try': Arthur Lachman.
This paper will be published in full in

Science.

10. ' Discussion of Methods used in Dif-

ferent Universities for giving Instruction

to Large Classes in Elementary Laboratory

Work': Wm. McPherson.
1 1

.

'Chemistry in the High School ' : Fre-

Dus N. Peters.

12. ' Chemistry in Manual Training

Schools '
: Armand B. Miller.

In this paper the writer gave a description

of the method of teaching the subject in the

Manual Ti^aining High School of Kansas

City, Mo. In harmony with the spirit of the

school, the practical applications of the sub-

ject are prominently brought out and the

facts linked, so far as possible, to the things

of every-day life. With this same end in

view, the pupils are shown through smelters,

soap factories, acid works, gas works, etc.

In the study of the metals careful atten-

tion is given to the ways in which these

occur in nature, the metallurgical processes

by which the metals are obtained, and their

physical properties, upon which their adap-

tation to various uses depend. The value

of the stereopticon as an aid in arousing

and holding an interest in the subject is

recognized and a collection of suitable slides

is being made. It is not considered wise

to attempt to teach qualitative analysis in

a one-year course and so all the time is de-

voted to the study of general chemistry.

About one half the time is spent in the

laboratory. Brief notes are made there and

elaborated at home. A few quantitative ex-

periments are performed in order that the

pupils may get some conception of quanti-

tative relations. A course in qualitative

analysis is offered, but a second year is de-
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voted to it. Pupils who show sufficient

ability are encouraged to take up quantita-

tive analysis or assaying, this work being

done in the afternoons without credit, as

these are not regular courses.

13. ' Notes on the Chlorides of Ruthe-

nium' : Jas. Lewis Howe.
Claus described double chlorids of triva-

lent ruthenium of the type 2XCl,Ru'"Cl3,

and also those of what he considered to be

the tetrachlorid of the type 2XCl,RuCl,.

These last Joly showed to be nitroso-chlo-

rids of the type 2XCl,RuCl3NO. Antony
has recently succeeded in forming a true

tetrachlorid, 2KCl,RuCl^, by the solution

of potassium ruthenate, K^RuO^ in dilute

hydrochloric acid.

When ruthenium tetroxid, RuO^, is

treated in the cold with a strong solution of

cesium (or rubidium) chlorid and a few

drops of hydrochloric acid, it is gradually

convertedin to a salt of a new series, csesium-

(or rubidium) oxy-chlor-ruthenate, 2CsCl-

RuOjClj, which is instantly decomposed by

water. On treatment with strong hydro-

chloric acid this is converted into the tetra-

chlorid (chlor-ruthenate), 2CsCl,Ru'^Cl^.

In most of its reactions it closely resembles

the ordinary trichlorid.

This ordinary trichlorid has the formula

2CsCl,Ru'"Cl3,H,0, but numerous other

salts exist with varying proportions be-

tween the ruthenium trichlorid and the

alkaline chlorid.

When the tetrachlorid is warmed in di-

lute acid solution with alcohol, rose prisms

are formed of the same formula as the ordi-

nary trichlorid, but this salt is very distinct

in its properties and may be an aqua-tri-

chlorid, 2CsCl,RuOH,Cl3. This gives the

tetrachlorid again with strong hydrochloric

acid.

The blue solution produced by the^action

of H^S on ruthenium solutions can also be

obtained by electrolytic reduction, and is,

when concentrated, precipitated by caesium

chlorid, but the precipitated salt has not

yet been obtained in a state of purity. It

seems to have the formula 3CsCl,2Ru"Clj,-

2IIjO, but is receiving further investiga-

tion.

After treatment with stannous chlorid,

ruthenium trichlorid gives a yellow floccu-

leut precipitate with caustic potash. This

is soluble in hydrochloric acid, from which
there crystallize brilliant yellow octaedra,

containing tin, ruthenium and chlorin.

These are being investigated.

This paper will be published in the Jour-

nal of the American Chemical Society.

14. ' On the Existence of a New Ele-

ment associated with Thorium ' : Chas.

Baskerville.

Pure thorium salts obtained from five

sources were repurified and fractioned first

by sulphur dioxide and second b}^ variation

in the solubility of the citrates. Three evi-

dences of the complexity of thorium were

offered.

1. Pure thorium dioxide has a specific

gravity of 10.2. This was fractioned, giv-

ing oxides having specific gravities of 9.25

and 10.53. This corroborates Brauner's

work on the hydrolysis of the heptahydrated

thorium tetrammonium oxalate.

2. Thorium dioxide is slightly radio-

active. Crookes has recentlj'^ found b}'

fractioning pure thorium nitrate that one

fraction was three times as active as the

other. The author has found the radio-

activity to increase with the increase of spe-

cific gravity of the oxides. The oxide having

the lower specific gravity is inactive. De-

scription of methodsof procedure weregiven.

3d. Pure thorium tetrachloride was pre-

pared and the atomic weight of thorium de-

termined. 223.25 ± .05 was the value found,

which is given tentatively. The generally

accepted atomic weight is 232.6.

These evidences prove the complexity of

thorium and from some data already ob-

tained the new body appears to have an
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atomic weight between 260 and 280. As
the original material came from the mona-

zite sands of the Carolinas, the author de-

sires, in case the element is ever sepa-

rated in a pure form, and the indications

are most favorable, to have it known as

Carolinium.

This paper will be published in full in the

Journal of the American Chemical Society.

15. ' Some New Laboratory Furniture ' :

Arthur Lachman.
The author described a drawer for stor-

ing glass tubing (and showed a photograph).

The drawer is open on one end and pivoted

at the other. When closed it looks like an

ordinary drawer, and does not extend be-

yond the drawercase. Upon opening, it

swings out at an angle, the open end per-

mits the inspection and withdrawal of any
piece of tubing.

A special laboratory sink was described. It

is 18 inches wide, 30 inches long and 4 inches

deep. It is cast of iron, f inch thick. The
inner surface drains towards the center from

all points. The straining plate consists of a

perforated plate of lead which is hammered
into a flange provided in the sink. The
waste pipe is screwed on to a projecting

pipe by means of a flange, the projecting

pipe being cast into the sink. In this way
no screws or other obstructions present

themselves in the sink proper and the life

of the sink is greatly prolonged. The sinks

were cast to order, weigh about 100 pounds
and cost about $5.00.

A convenient and cheap air-bath was also

described. This is merely an asbestos-cov-

ered oven, such as is used for gasoline

stoves. Such ovens have been in use in the

author's laboratories for over three years

with excellent results. They measure about
20 by 14 inches on bottom and are about 20

inches high. A single Bunsen burner can

heat them to 170° C. They will hold over

sixty funnels for drying purposes. They
cost only $2.80 (in Chicago).

16. ' Recent Developments in Organic

Chemistry '
: Arthur Lachman.

The following is a brief summary of some
of the topics considered : The Richter sys-

tem of registration ; direct nitration of

parafiins
;

graphitic acid ; Friedel-Crafts

reaction ; diazo compounds ; the uric-acid

group ; some curious nitrogen compounds
and reactions ; some artificial substitutes

for cocaine ; the odorous ingredients of the

jasmine and the orange blossom (methyl

anthranilate and indol) ; the odor of the

mercaptans ; the increasing importance of

physical chemistry for the purposes of or-

ganic chemistry ; catalysis in organic reac-

tions ; the two forms of acetylene di-iodide ;

the chemical nature of alcoholic fermenta-

tion ; trivalent carbon ; the commercial

manufacture of artificial indigo. A num-
ber of details and calculations are given in

this instance. Tautomerism is defined and

illustrated in its various forms. The for-

mation of acetpacetic ether. Molecular

rearrangements. The stereochemistry of

nitrogen, of sulphur, of tin and of iodine

—

the three first mentioned form optically ac-

tive compounds. Some new mercury de-

rivatives of organic compounds. Auto-oxi-

dation. Some new organic derivatives of

hj^drogen peroxide. Quadrivalent oxygen

in dimethylpyrone. Is oxygen really acid

forming? Thiele's theory of unsaturated

compounds and the benzene ring. ISTef's

methylene theory. Michael's theory of or-

ganic reactions. Conclusion : the unity of

organic research work.

The complete paper will be printed in the

Journal of the American Chemical Society.

17. 'The Electrolj^sis of Certain Pro-

teids ' : Mary Engle Pennington.

A solution of edestin, a globulin from

hemp seed, dissolved in 0.6 per cent, or-

thophosphoric acid and subjected in a par-

titioned cell to the action of a current of

E".D.joo = 0.2-0.4 ampere and 6-18 volts,

gives a heavy white precipitate in the cath-



September 27, 1901.] SCIENCE. 487

ode chamber. This precipitate, purified as

carefully as possible, contains about 2,8

per cent, of phosphorus and 16.41 per cent,

of nitrogen. Its properties do not entirely

coincide with any known class of proteids,

but approach more nearly to those of the

nucleo proteids. It is difficultly soluble in

pure cold water, easily soluble in hot or

boiling water and separates from the hot

solution unchanged on cooling. By pepsin-

hydrochloric acid digestion it yields a sub-

stance containing about 7 per cent, of phos-

phorus. Decomposition by boiling with

sulphuric acid and subsequent treatment for

nitrogen bases yields a white, crystalline

substance containing nitrogen. The anode

chamber, after electrolysis as above, gives a

different substance, also containing phos-

phorus. Egg albumen behaves in an an-

alogous manner. The cathode product

showed about 2 per cent, of phosphorus.

This paper will be published in the Jour-

nal of the American Chemical Society.

18. ' The Reduction in an Alkaline Solu-

tion of 2,4,5 Trimethyl Benzalazine and

the Preparation of some Derivatives of the

Eeduction Products ' : E. P. Harding.

By reducing 2,4,5 Trimethyl benzalazine,

(CH3)3C6H,CH2 • NH N:CHC6H2(CH3)3

in an alkaline solution, two reduction pro-

ducts may be obtained depending upon the

degree of reduction—one a 2,4,5 trimethyl

benzal 2,4,5 trimethyl benzyl hydrazone,

{GYi,),C,n,CE.,: NH • N:CHC6H,(CH,)3

and the other a symmetrical 2,4,5 trimethy

dibenzyl hydrazine,

(CH3)3C6H2CH, • NH • NH CU^C^l{,{Cli^),

The hydrazone is a weak base. With

picric acid it forms the addition product

2,4,5 trimethjd benzal 2,4,5 trimethyl benzyl

hydrazone picrate,

(CH3)3C6H2CH2NHNCHC6H2(CH3)3 • C,B^{ NO^lsOH

The imid hydrogen atom may be substi-

tuted by an acetyl, benzoyl or nitroso group
forming the corresponding acetyl, benzoyl

or nitroso derivatives, viz :

and

(CH3)3C6HoCH2N(COCH3)N:CHC6H2(CH3)3

(CH3)3C6H2CH2N(COC6H5)N:CHCeH2(CH3)3

(CH3)3C6H,CH2N(NO)N:CHC6H,(CH3)3

By the action of hydrochloric acid it hydro-

lyzes to 2,4,5 trimethy] benzaldehyde and
to 2,4,5 trimethyl-benzyl hydrazine hydro-
chloride,

(CH3)3C6H2CH2 • NH NH2,HC1

from which the free base may be obtained

by the action of caustic potash.

2,4,5 trimethyl benzyl hydrazine

(CH3)3CeH,CH2NHNH2

forms with benzaldehyde, benzal, 2,4,5 tri-

methyl benzyl hydrazone

(CH,)3C6H2CH2 • NH • NlCHCeHg

With pyroracemic acid, it forms 2,4,5 tri-

methyl benzyl hydrazine pyroracemate.

(CH3)3C6HaCH NH • N:C^
.CH3

COOH

It is also capable of forming addition pro-

ducts. With picric acid, it produces 2,4,5

trimethyl benzyl h3^drazine picrate,

(CH3)3C6H2CH2 • NH • NH2 • C6H2(N02),OH

with phenyl mustard oil, it forms 2,4,5 tri-

methyl benzyl phenyl thio semicarbazide

(CH3)sC6H2CH2NHNH\

C«H,NHr
and with cyanic acid, 2,4,5 trimethyl ben-

zyl semicarbazid.

(CH3)3(CH3)3C6H,CH,NHNH.

NH./

This paper will be presented in the Jour-

nal of the American Chemical Society.
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19. ' The Identification and Properties of

Alpha and Beta Eucaine '
: Ohas. L. Par-

sons.

Alpha and beta eucaine are new alka-

loids which quite recently have been offered

to the medical profession as a substitute for

cocaine. There seem to be certain ad-

vantages possessed by beta eucaine which

are leading to its quite general acceptance.

Chief among these are its comparatively

low toxicity, its stability when boiled, which

allows the solution to be easily disinfected,

and its non-excitation of the heart's action.

Both of these alkaloids have been synthe-

sized in the laboratory and so far as known
are not a product of life. Beta eucaine

acts as a local anaesthetic, like cocaine.

Both eucaines resemble cocaine structurally

and in general chemical properties they

react much like cocaine, being easily shaken

out of alkaline solution with ether, petro-

leum ether, benzine, chloroform, etc. Their

chief distinguishing reactions are obtained

with ammonia, potassium bichromate, mer-

curous chloride, platinic chloride, potassium

permanganate and their actions under polar-

ized light—both in the polariscope and
polarizing microscope. Beta eucaine and

its hydrochloride are also characterized by

a low solubility in water and alcohol.

This paper will be published in detail in

the Journal of the American Chemical So-

ciety.

20. ' The Alkaloids of Isopyrum and Iso-

pyroine': G. B. Frankforter.

The isopyrum, so far as can be learned at

present, has only once been studied chem-

ically. Hartsen in a brief paper on Isopyrum

thalictroides, reported the isolation of two

new alkaloids. The one he named isopyrine

and the other pseudoisopyrine. He ob-

tained the isopyrine by extracting the tubers

with water and precipitating out the alka-

loid by means of ammonia. The alkaloid

was obtained in the pure form by extract-

ing this ammonia precipitate with ether.

Nothing more was done with the alkaloid.

No analyses were made and none of the

properties given, not even the melting point.

Pseudoisopyroine was obtained by Hart-

sen by extracting the root with alcohol

after extracting with water. The alcoholic

extract was treated with ammonia as in the

case of the water extract. On evaporating

off the ether the pseudo alkaloid cr^^^stallized

out in star-shaped crystals. Nothing was

done with this substance, not even the

melting point was given.

In beginning the work on Isopyrum biter-

natum the method given above was tried, but

with unsatisfactory results. In fact, many
methods were tried, a few of which gave

quantities of the alkaloid. Best results were

obtained, however, by first extracting with

very dilute hydrochloric acid. The hy-

drochloride was found to be very soluble in

water, and hence readily removed from the

solid matter. The alkaloid was finally ob-

tained by extracting the residue from the

dilute acid with ether or by first neutraliz-

ing with ammonia. This latter step is im-

portant unless the acid solution be evapor-

ated cautiously. Moderately strong acid

decomposes the alkaloid. By extracting

the acid and alkaline residues with alcohol,

the hydrochloride and the free base, re-

spectively, were obtained. Both were puri-

fied and analyzed, giving results which cor-

respond to the formula.

In addition to the above, other salts were

formed including the platinum double salt

and the methyl iodide compound.

(C28H46N09HCl)2PtCl4 and C28H^6N09CH3l

21. 'Derivatives of Camphor Oxime':

G. B. Frankforter and P. M. Glasoe.

The great difficulty in the study of cam-

phor oxime is the ease with which it loses a

molecule of water and forms the so-called

campho nitrile. Camphor oxime acts as

both acid and base. "We have found that
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the basic properties predominate. So

marked are its basic properties that it com-

bines with nearly all the common acids

and even with the aldehydes forming pe-

culiar para derivatives.

Monocblorcamphor oxime CioHjjClNOH.

Until recently no real halogen derivatives

of camphor oxime have been made. Free

chlorine acts upon it, but forms, instead of

a chloi-ide, the common hydrochloride and

the nitrile. However, if the oxime is dis-

solved in ether and treated with sulphur

dichloride, the monochloride is formed di-

rectly in almost pure state.

Monobromcamphor oxime CjoHuRrNOH.

The same difficulty in introducing chlo-

rine was experienced in making the bromine

compounds. It was finally made by treat-

ing a chloroform solution of the oxime in the

dark with bromine and allowing to stand

until the bromine color had disappeared.

The pure substance is inactive toward polar-

ized light, has a specified gravity of 1.48

and an index of refraction of 1.557535 at

15° C.

Dibromcamphor oxime CioH^^BrjNOH.

By treating a boiling dilute alcoholic so-

lution of champhor oxime with bromine in

excess an oily substance settles "to the bot-

tom. The substance was removed, purified

and analj'^zed. The results correspond to

the above formula.

Numerous attempts were made to sub-

stitute the chlorine and bromine, but as yet

results are unsatisfactory. No proof has

likewise been obtained of the position in

which the halogens enter.

22. 'A Chemical Study of the Seed of

Rhus glabra ' : G. B. Frankforter and A.

W. Martin.

The seed of the Rhus glabra or common
sumach has been examined, but almost

wholly with the idea of determining the

amount of tannic acid. In the present

paper we have made, so far as possible, an

exhaustive examination with special refer-

ence to the oils and to the cholesterol

present.

We began by studying the seed and husk
together, but soon found it advisable to sepa-

rate them, as most of the oil exists in the
seed and all the tannic acid in the husk.

The seed contains 9.1 per cent, of oil, while
the husk contains 2.5 per cent. On the

contrary, the husk contains 7.32 per cent,

of tannic acid and 1.35 of malic acid, while

the seed contains none.

An examination of the oils showed that

the one obtained from the seed resembled

that from the husk, the chief difference

being in the quantity of foreign substance

present. The following is a brief compari-

son of the properties

:

Seed Oil. Husk Oil.

Sp. gr. at 15°C. .923 .933

Index of Refraction at 15°C. 1.48228 1.48764

Saponification Value 194.7 190.1

Iodine Value 86.4 87.2

Drying Properties None None
Color Light yellow Dark brown

An examination of both the oils showed

the presence of a substance resembling

cholesterol. It was obtained by the com-

mon method for the extraction of choles-

terol. It is probable that the substance

obtained in each oil is the same. That ob-

tained from the seed oil was so small that

it was not studied. The husk oil contained

2.26 per cent. It was readily removed

from the oil by acetone. The substance

was carefully purified and analyzed.

Analysis gave numbers corresponding with

the formula
CsoHj.OH.

The molecular weight determination gave

numbers agreeing with the above formula.

23. ' Phenoxozone Derivatives '
: H. W.

HiLLYER.

As indicated in the paper read at the

meeting of the Association in New York,

when picryl chloride acts on pyrocatechin

in presence of two molecules of alkali, one
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molecule of hydrochloric acid and one of

nitrous acid are split ofiE and a condensa-

tion takes place with the formation of

dinitro phenoxozone.

The same kind of action takes place with

homopyrocatechin and qualitatively the

same action results with the other ortho-

dihydroxy compounds; protocatechuic ethyl

ester, sesculitin, daphnetin, alizarine and

nitropyrocatechin. The condensation prod-

ucts have been isolated but not in

quantity to make satisfactory analyses.

Most of them yield brilliant carmine so-

lutions when treated with sodium ethylate.

The change produced in this way is only

superficial since at least in the case of the

simplest one, dinitro phenoxozone, the

original compound is precipitated on dilu-

tion with water.

The substance produced by action of al-

coholic soda on dinitro phenoxozone has

been further studied and found to be the

strong acid dinitro dioxy phenoxide.

The substance formed by action of one

molecule of pyrocatechin, two of picryl

chloride and two of alkali is proven to be

dipicryl pyrocatechin by analysis and by

the fact that it splits off one molecule of

picric acid and one of nitrous acid and

yields dinitro phenoxozone.

24. ' The Constitution of Azoxyben-

zene ' : Arthur Lachman.

Two formulae have been proposed for az-

oxybenzene

:

O

(I.) CeHs-N-N-CfiHs (II.) C6H5-N=N-CeH5

O

No positive evidence is available for either

of these. The author undertakes to show,

by a comparison of azoxj^benzene with

diphenylnitrosamine, that formula (II.)

cannot represent the properties of azoxy-

benzene. There is considerable similarity

between (II. ) and the structure of diphenyl-

nitrosamine
; and since the compounds are

isomeric, similarity of reaction may also be

expected

:

Diphenylnitrosamine

CeH^-N-CeHg
I

N=0

Azoxybenzene ( ?)

CfiHs-N CeHs
!l/
N=0

With four different reagents (hj^drochloric

acid, phenyl-hydrazine, hydroxylamine,

and zinc ethyl) the author obtained prompt

and decisive reactions with diphenylnitro-

samine under circumstances where azoxy-

benzene was unacted upon. From this it

is concluded that only formula (I. ) can be

regarded as satisfactory for azoxybenzene.

This conclusion is strengthened by thermo-

chemical data ; the oxidation of azobenzene

to azoxybenzene gives off 257 K, whereas

all other classes of nitrogen compounds

have negative heats of oxidation. This

shows that in azoxybenzene the nitrogen

and oxygen have attained the maximum
saturation of their affinities,

25. ' The Action of Zinc Ethyl on Mtro
and Mtroso-Compounds, A Reply to I.

Bewad ' : Arthur Laohman.
Bewad has recently claimed priority for

the investigation of the above-named reac-

tion. This priority is unquestioned. But

Bewad is mistaken in his explanations of

the various' results obtained. He assumes

that the nitro and nitroso groups, ISTOj and

NO respectively, behave in a manner ex-

actly analogous to the carbonyl group, CO.

The author shows, on the basis of his own
work, that this supposed analogy does not

exist ; that certain nitroso compounds show
a peculiarly unique behavior with zinc

ethyl ; that other nitroso compounds differ

from these first, as well as from carbonyl

compounds ; and that no reliable conclu-

sions whatever can be drawn as yet from

the behavior of nitro compounds. There is

also some difference of fact to be noted in

the work of Bewad and of the author,

which calls for further experimentation.

26. ' Some Hydrochlorated Sulphates '

:
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Chas. Baskerville, Lionel Weil and I.

F. Harris.

The work of Ditte on HgSO„HClwas re-

peated and found correct. HgS0^,2HCl
was also prepared. Hydrated cadmium sul-

phate (SCdSO^jSH^O) was treated with an-

hydrous hydrochloric acid under different

conditions of temperature, time and varia-

tion of masses and the water replaced

gradually by hydrochloric acid. Eventually,

under certain conditions, the sulphuric acid

was entirely replaced by hydrochloric acid.

E. F. Smith has made similar observations

with sodium and potassium sulphates, but

in no case was all the sulphuric acid re-

placed as observed with compounds treated

of in this paper.

This paper will be published in the Jour-

nal of the American Chemical Society.

27. ' The Origin and Use of Natural Gas

at Manitou, Colo. ' : William Strieby.

The paper opens with a statement of the

geological features of the region about

Manitou in so far as they have a bearing

upon the origin of the carbon dioxid, viz.,

the limestones at Manitou, the rock-fault

following the line of the Ute Pass, the ig-

neous rocks of the higher lands westward at

Cripple Creek, etc. Analyses of waters

from several springs at Manitou are given

and discussed with a view of tracing the

source of the mineral matters and gas con-

tained in them. Some theories of the ori-

gin of carbon dioxid are briefly summarized

and dismissed as inapplicable tothis locality.

A short discussion of chemical reactions

occurring in rocks due to permeating solu-

tions gives a basis for the theory adopted in

this paper, and finally a few confirmatory

facts are cited and a reference made to the

gas springs at Saratoga, New York, and

Canon City, Colorado.

The latter part of the paper details the

work done under the direction of the writer

in the measurement of the gas given off at

some of the springs at Manitou, the calcu-

lation of the quantity of carbonated water
to be obtained, the design of suitable ap-

paratus for catching the gas and the choice

of compression and carbonating machines
to produce the gassed mineral water.

The following papers were read by title.

With few exceptions, they will be published
in the Journal of the American Chemical

Society.

' Analysis of a Few Southwestern Coals ' : Her-
man Poole.

'Copper—Its Scientific and Commercial Value':
W. S. Ebeeman.

' The Photometric Analysis of Sulphates ' : Dan-
iel D. Jackson.

' What Constitutes Instruction in Technical Chem-
istry ?' Edward Hart.

' Eeview of Recent Work upon the Structure of

Metals and Binary Alloys '
: J. A. Mathews.

' Methods of Standardizing Acid Solutions '

:

Cyril G. Hopkins.

'The Determination of Sulphur in Iron and Steel ':

Wm. a. Noyes and L. Leslie Helmer.
' Decomposition of Sodium Nitrate by Sulphuric

Acid—Part III ': C. W. Volney.
* Quantitative Determination of Hydrofluoric

Acid '
: W. E. BURK.

' A Theory of the Production of Arsine and Stibine

in the Marsh and Gutzeit Tests, and Some Causes of

Quantitative Variations therein ': Edwin A. Hill.
' A Study of the Chemical Composition of Meat

Extracts': H. S. Grindley.
' Chemical Changes produced by the Action of Bac-

teria ': H. S. Grindley.
' Derivatives of Diphenyl Ether '

: A.N. CooK.

'Some Experiments with the Mononitro-orthoph-

thalic Acids ' : Martson Taylor Bogert and Leo-

pold BOROSCHEK.
' On the Determination of Formaldehyde '

: A. G.

Craig.

'A Modification of the Sulphuric Acid Tests for

Formaldehyde in Milk '
: A. GusTAV Luebert.

'The Synthesis of Ketodihydroquinazolins from

Anthranilic Acid ' : August Henry Gotthelf.
' A Comparison of the Solubility of Acetylene and

Ethylene ' : SAMUEL A. TuoKER and Herbert R.

Moody.
'Cryoscopio Experiments with Sulphur': Alex-

ander Smith.
' The Electrolytic Determination of Molybdenum ':

Lily Gavit Kollock and Edgar F. Smith.

'The Indirect Weighing of Quantitative Precipi-

tates '
: R. W. Thatcher.
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'Solid Hydrocarbons of the Series CnH2n+2 and

Liquid Hydrocarbons of the Series CnH2n, in the Less

Volatile Portions of Pennsylvania Petroleum ' : C.

F. MABBEY.
' Specific Heats and Heats of Volatilization of Hy-

drocarbons of the Series CnH2n+2, CnH2n, and Cn

H2n—4, in Pennsylvania, Texas, California and Japa-

nese Petroleums ' : C. F. Mabery.
' Composition of Commercial ParaflSne, Vaseline,

and Solid and Pasty Mixtures of Hydrocarbons Col-

lected in Oil Wells ' : C. F. Mabery.
' Composition and Properties of Asphalts from Dif-

ferent Petroleums '
: C. F. Mabery.

' The Sulphohalides of Lead ' : Victor Lenher.
' The Theory of Factor Weight in Gravimetric

Analysis' : C. A. Little.
' On Positive and Negative Halogen Ions ' : Julius

Stieglitz.

'The Quantitative Separation and Determination

of Uranium ' : Edward F. Kern.
'The Discovery of Nitro-Glycerine in an Exhumed

Body '
: G. G. Pond.
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SCIENTIFIC BOOKS. ^ "^

A Laboratory Course in Plant Physiology^ espe^
daily as a basis for ecology. By William F.

Ganong, Ph.D., Professor of Botany in

Smith College. New York, Henry Holt and

Company. 1901. Octavo, cloth. Pp. vi -f- \

147. y(/'

Practical Text-book of Plant Physiology. By,/

Daniel Trembly MacDougal, Ph.D., Di-

rector of the Laboratories of the New York

Botanical Garden. With one hundred and

fifty illustrations. New York, Longmans,

Green and Co. 1901. Octavo, cloth. Pp.

xiv + 352.

Professor Ganong's little book is a product of

his laboratory, and therefore has the merit of

practicality. The illustrations of apparatus

(about thirty) are from photographs of the ap-

pliances actually used, and the text consists of .

descriptions of experiments which the author

has repeatedly made. The book is in two parts,

in the first of which the author discusses

methods of study and the necessary equipment,

while in the second is given an outline of a

course of experiments in the laboratory on

protoplasm, nutrition, growth, reproduction

and irritability. The author says (p. 23), ' It

goes without saying that a greenhouse and a

laboratory are indispensable for a course in

physiology,' and naturally gives a good deal

of attention to the plans and equipment of both.

These sections of the book will prove very

helpful to those who are building up their

facilities for physiological work. The experi-

ments, of which nearly one hundred are specif-

ically indicated, are selected with reference to

their availability and practicability in an ele-

mentary course. The treatment here is such

as to make investigators. The author does not

ask numberless leading questions of the ' kin-

dergarten order,' nor does he leave the student

without any guide, but wisely follows a middle
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path suggested no doubt by his long and suc-

cessful experience as a teacher.

We would call especial attention to the fact

that the author has planned this course ' es-

pecially as a basis for ecology.' In some
quarters there is a feeling that ecology should

be one of the first things brought to the young
student's attention, and so we have a swarm of

elementary books for secondary school children

in which ' ecology ' figures prominently. We
are in full sympathy with the author when he

says, " More than one recent writer has de-

scribed ecology as at present mostly a series of

guesses ; and so will much of it continue to be

until given logical precision and a firm founda-

tion in exact physiology." Evidently ecology
' must come after the student has prepared him-

self for it, and not as an introduction to botany.

Dr. MacDougal's work is the first American

text-book of plant physiology of advanced

grade to be published. It is intended for and
adapted to the demands of such students as

have already made considerable progress in the

study of plant activities. In fact, we appre-

hend that to a large extent it will be the hand-

book for the teacher, rather than for the student.

However used, it must do much to stimulate

physiological inquiry in colleges and universi-

ties. The aim of the work is thus defined in

the preface, " The chief purpose of the author

is to present practical directions for the demon-

stration of the principal phenomena of the

physiology of the plant, and also details of ex-

perimental methods suitable for the exact

analyses requisite in research work."

The sequence of topics is considerably differ-

ent from that usual in works on the physiology

of plants. Thus the author takes up in order,

'The Nature and Relations of an Organism,'

'Relations of Plants to Mechanical Forces,'

'Influence of Chemicals upon Plants,' 'Rela-

tions of Plants to Water,' ' Relations of Plants

to Gravitation,' 'Relations of Plants to Tem-
perature,' 'Relations of Plants to Electricity,'

and other forms of energy, ' Relations of Plants

to Light,' 'Composition of the Body,' 'Ex-

changes and Movements of Fluids,' ' Nutritive

Metabolism,' 'Respiration,' 'Fermentation

and Digestion,' 'Growth,' 'Reproduction.' It

is difficult to specify chapters in a work in

which there is so much to commend, but to us

the most interesting is that on the ' Composition
of the Body ' (IX.), in which the treatment,

though not extended, is especially satisfactory.

Here the principal topics are ' Substances found
in Plants,' 'Carbohydrates,' 'Fractional Ex-
tractions,' 'Estimation of Tannins and Gluco-

sides,' ' Determination of Sugars and Dextrins,

'

'Starch,' 'Cellulose,' ' Proteids,' 'The Fats,'

' Determination of Organic and Inorganic Mat-
ter,' 'Enzymes.' We venture to say that the

general introduction of the matter of this chap-

ter into plant physiology will revolutionize

much of the teaching of this subject in this

country. There has been too little of the

study of what plants actually are in the physi-

ology of the past, so far as this country is con-

cerned, and it is just here that American bot-

anists have been weakest. This book will serve

as a corrective, and it is to be hoped that it will

turn the attention of students in physiological

laboratories to this much-neglected aspect of

their work.

Charles E. Bessey.

NOTES.

The American Institute of .Mining Engineers

will, as we learn from the Railway and Engineer-

ing Review^ publish two volumes as follows :

1. 'The Genesis of Ore-Deposits,' compris-

ing the famous treatise of the late Professor

Franz Posepny, with the successive discussions

thereof by Le Conte, Blake, Winchell, Church,

Emmons, Becker, Cazin, Rickard and Raymond

(all of which were published in Volumes XXIII.

and XXIV. of the Transactions of the Institute,

and subsequently in the special 'Posepny

Volume,' issued by the Institute) ;
also, later,

papers by Van Hise, Emmons, Weed, Lindgren,

Vogt, Kemp, Blake, Rickard and others, and

the discussion of these papers by De Launay,

Beck and many others (all of which will be

published in Volumes XXX. and XXXI.) ; also

a complete bibliography of the Institute papers

and discussions on this subject from 1871 to the

present time. The volume now in press will

be an octavo of about 825 pages, bound in

' book-linen.' This book will be sent, postpaid,
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for $5 to members or others who subscribe for

it before its issue.

2. ' The Evolution of Mine-Surveying Instru-

ments.' This will be a volume of about 400

pages, issued in the same style as the foregoing,

and containing the original paper of Mr. Dun-

bar D. Scott on that subject {Transactions

^

XXVIII.), first published in 1898, together with

later papers continuing the same subject, and

discussions thereof, by Hoskold, Lyman, Davis

and many others. Subscriptions will be re-

ceived for this volume in advance of its issue at

$3, under the conditions already stated above.

DISCUSSION AND CORRESPONDENCE.

WEATHER CONTROL.

A CHARACTERISTIC of storms which meteor-

ologists do not perhaps sufficiently consider is

that they are the falling down or collapsing of

unstable states of the atmosphere. Such phe-

nomena in thermodynamics are called reversi-

ble processes
; let us call them sweeping processes

or simply sweeps. The trend of a sweeping

process may be affected to any extent, however
great, by a cause, however insignificant, pro-

vided the cause acts at the critical initial stage

of the sweep. For example, a mere breath may
determine whether a brick chimney shall fall

harmlessly into a vacant lot or with unmeas-

ured calamity into an adjacent factory, or, to

take an example from meteorology, an unstable

state of the atmosphere over the United States

may lead to a cyclonic movement the effects of

which may differ enormously according to the

time and place that the unstable state begins

to break, and in the limiting case the flight of

a grasshopper in Colorado or Montana may be

the determining factor.

If the cyclonic movements of the atmosphere

which have so much to do with the distribu-

tion of rainfall are ever to be controlled by the

infinitesimal means at the disposal of man it

must be by the proper application of these

means during the early and exceedingly sensi-

tive stages of these vast sweeping processes.

How, when and where to apply our puny
power is a matter of detail, of experiment and
study.

We must study the initial phases of cyclonic

movements in their relations to subsequent trend

and character, and we must devise means for

inaugurating these initial phases in a way which

will lead to desired results. This study has

been pursued by the scientists of the Weather
Bureau for many years and is the basis of the

weather forecasts issued daily by this great

scientific department of the government. As to

the means for inaugurating at will the storm

movements of the atmosphere the smoke-ring

cannon of Burgomaster Stiger is the most ra-

tional that has yet been suggested, as will be

explained later.

Weather control is, however, not so simple a

matter as would appear from the above state-

ment. It is a well-known fact that two cyclonic

movements initially alike may have very great

differences of trend and character. The expla-

nation of this fact will be made clear by con-

sidering a simple mechanical analogy. Imag-

ine a great number of dominoes to be stood on

end not in a simple row but in a very compli-

cated network of rows and imagine slight dis-

turbances to be produced over the entire sys-

tem ; for example, a number of grasshoppers

might be turned loose into the dominoe en-

closure ! Now there might be one particular

region where the dominoes are more sensitive

than elsewhere so that collapse would usually

start in this region and spread over the system,

but the ultimate trend and character of the

collapse would depend not only upon its initial

phases but quite as much upon whether a par-

ticularly vigorous grasshopper had happened

to kick over a dominoe or two in regions re-

mote from the starting point of the main col-

lapse. The driving energy of the dominoe

storm at any given place is derived from the fall-

ing of the dominoes at that place and not at all

from the remote source of the storm, and if we
could imagine the spreading dominoe storm to

gradually make the dominoes just ahead of it

taller and taller then there would be local dis-

plays of excessive violence as these tall domi-

noes fall. It is scarcely necessary to alter the

wording of the above statement, so evident is

its application to a vast stretch of atmosphere

over a sun-heated continent. The dry arid

regions where the sun beats down without hin-

drance are the regions in which the atmosphere
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most quickly reaches a very sensitive state of

instability and perhaps the sun-heated air on

the rising slope of a mountain may determine

the start of the atmospheric overturn. As the

atmospheric collapse spreads over the continent

its character may be greatly influenced by the

degree of instability existing in the regions

over which it passes and by the existence of

independent storm movements. Furthermore

it is known to be the case that a typical cy-

clone in the United States causes a great mass

of warm air to be gathered near the earth's

surface on its southeast front and when this

mass of warm air and the overlying cold air

make a summersault a tornado (cyclone, popu-

larly called) or severe local disturbance is the

result.

Our dominoe storm, to carry our analogy

further, might be inaugurated with indefinitely

small effort at a time when the system is ready

for a more or less complete collapse, and the

trend of the collapse could be controlled not

only by choice of time and place of starting the

collapse, but also by starting independent

collapses at other times and places, and the

control of weather must likewise consist of

proper starting of storm movements and of

their proper modification by independently

inaugurated movements.

Reports are coming to us from southern

Europe of the control of hail storms by means

of a special form of cannon which throws a

large vortex ring at high velocity into the upper

atmosphere. In many details these reports are

absurd, while in other details they are by no

means absurd, although it must be admitted, if

we credit the reports, to be a very remarkable

fact that this first crude trial to control the

weather—for it is the first that conforms at all

to the physical requirements of the case—should

be in so large a measure successful.

The problem is to upset the increasing in-

stability of the atmosphere on a hot summer's

afternoon before the beginning of that particu-

lar type of collapse, whatever it may be, that

constitutes a hail storm, to set the sky off half-

cocked as it were, and it is hard to think of a

better means for starting a collapse of an un-

stable atmosphere than the smoke-ring cannon

of Burgomaster Stiger. A simple concussion or

loud sound is not at all effective. The thing

that is necessary is not a momentary to and fro

motion of air such as accompanies a sound wave
and which is very slight even in a sound wave
of exceedingly great intensity, but an actual

ti-ansfer of air from one place to another, such

as is produced near the muzzle of a gun in what
is called the blast, or such as is produced by a

vortex ring.

It seems to be within the range of possibility

that Stiger's cannon may be a means for con-

trolling all kinds of storm movements.

W. S. Franklin.

REVIEW OF TWO RECENT PAPERS ON BAHA-
MAN CORALS.

To THE Editor of Science : It was my
pleasure to visit the American Museum of Nat-

ural History in New York during the first

week of September, and through the courtesy

of Professor Whitfield to examine the recent

species of West Indian corals in that institution.

I saw two specimens that have recently been

described by Professor Whitfield, and after

having received copies of his papers, desire to

make some retnarks on them.

The first paper is entitled, ' Notice of a Re-

markable Case of Combination between Two
Different Genera of Living Corals,' Bull. Amer.

Mus. Nat. Hist, Vol. XIV., Art. XVII., pp.

221, 222, pis. XXXI., XXXII. (date, July 29,

1901). Professor Whitfield considers his speci-

men a combination of Meandriyia lahyriathica

and a Clenophyllia which he says is perhaps

nearest to Ctenophyllia quadrata Dana.

Are tivo genera represented ? Most emphatic-

ally no! The Meandrina of Milne-Edwards

and Haime (not Lamarck, 1801) is characterized

by possessing distinctly toothed septa and a

spongy columella, in which may be a lamellar

element connecting one calicial center with the

next ; the series are variable in length, often

very long, and usually sinuous. The wall be-

tween adjoining series is simple (not double as

in Diploria). The septa and wall are imperfo-

rate. Pali may or may not be present ; they

are not of specific value in this genus. An ex-

amination of plate XXXII. will show that

there are no generic differences in the specimen

figured.
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The genus Ctenophytlia Dana {=Meandrina

Lamarck, 1801, + Pectinia (pars) Oken, 1815,

+ Meandrina (pars) Lamarck, 1816, + Cteno-

phyllia Milne-Edwards & Haime, 1848, + Pec-

tinia Milne-Edwards & Haime, 1851 and 1857)

was proposed for four species, C. pectinata, C.

quadrata, C. pachyphylla and C. profunda. Dana

explicitly states that the septa are ' entire or

nearly so.' He also says, " This group appears

to be related to the Euphyllise and has been

placed in the same subfamily with them."

Dana was absolutely correct in his characteriza-

tion and in his understanding of the systematic

relations of the genus. The Ctenophytlia, per-

haps quadrata, of Whitfield differs utterly from

Dana's genus Ctenophyllia, and according to

nearly every modern student of zoophytes it

would not be placed in the same family.

It can be seen, by examining the plates, that

the valleys and collines of the central portion

of the colony are directly continuous with those

of the surrounding portion. The differences

consist in the absence of pali, and in the larger

collines and larger valleys in the central por-

tion. The specimen merely shows the variation

which may take place within a single colony.

The second paper is entitled, ' Some Observa-

tions on Corals from the Bahamas, with a De-

scription of a New Species,' Bull. Amer. Mus.

Nat. His., Vol. XIV., Art. XVIIL, pp. 223,

224, pis. XXXIII., XXXIV. (date, July 29,

1901).

The ' new species ' described is named Di-

ploria geographica. It is merely a form of the

very abundant Diploria labyrinthiformis (Linn.)

emend. Esper (^^^ Diploria cerebriformis (La-

marck) ). The only difference is in its pos-

sessing more angular gyrations than are common
in D. labyrinthiformis.

These two papers are reviewed because, in

my opinion, such errors should be corrected as

soon as possible.

T. Wayland Vaughan.
Smithsonian Institution,

Washington, D. C, Sept. 11, 1901.

TWO UNKNOWN WORKS OF RAFINESQUE.

Bibliography does not indicate that Rafin-

esque ever published a work entitled ' Florula

Lexingtoniensis,' or, in fact, it does not seem

known that such a work was even contem-

plated by him. There has been discovered in

the herbarium of the Academy of Natural Sci-

ences of Philadelphia a single signature of a

work with the above title, consisting of pages

73-80 inclusive, and marked K. As the num-
ber of pages would indicate, it is a quarto,

though of small size.

Perhaps this intended work met the fate

of the 'Western Minerva,' another of Eafin-

esque's Lexington attempts in literature, which,

with the exception of three copies, was sup-

pressed by the printer, because, it is said, the

amount of his bill was not forthcoming. It is

odd, in any event, that no mention of a ' Florula

Lexingtoniensis' was made in Eafinesque's other

writings.

Another of Eafinesque's works of which no

record seems to have been made is the ' Ameri-

can Florist, ' ofwhich at least two parts appeared,

as there are two copies of the second part in

the library of the above-mentioned institution.

This ' Second Series ' is also entitled ' Eighteen

Figures of Handsome American and Garden

Flowers. By C. S. Eafinesque, Philadelphia,

1832.' It is a large sheet, measuring from bor-

der to border 21J by 17^ inches, bearing illus-

ti'ations of Arctium latifolium, Poteria sangui-

sorba, Betonica officinalis, Pyrus malus, Bryonia

alba, Barbarea alliaria, Clinopodium vulgare,

Chrysanthemum leucanthemum, Fraxinus quad-

rangularis, Agrostema githago, Melissa officinalis,

Saxifraga granularis, Spartium scoparium, Bu-

plevrum rotundifolium. Primula farinosa, Alche-

milla alpina, Hedera helix, Cardamine pratensis.

The illustrations are much like those in his

' Medical Botany,' but are printed in black ink.

They bear numbers 19-36, the first series, no

doubt, holding numbers 1-18.

William J. Fox.

Academy of Natural Sciences,

Philadelphia, Pa.

RECENT ZOO-PALEONTOLOQY.

The present summer has been rich in paleon-

togical discoveries. The most notable event

is t^ discovery of the body of a frozen mam-
moth which is now being conveyed to St.

Petersburg. Expeditions in this country have

been sent out from many of the larger muse-

ums, and Professor Von Zittel has sent one of
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his assistants, Dr. Broili, with Mr. Charles H.
Sternberg, the well-known collector, into the

Permian of Texas. The Natural History Mu-
seums of London have conducted explorations

both in Egypt and in Greece. In the latter

country Dr. A. Smith Woodward has been

working in the Lower Pliocene of Pikermi, and

has secured 47 boxes of valuable fossils, in-

cluding horses, rhinoceroses and, of still greater

rarity, another specimen of the hyracoid, Plio-

hyrax.

Mr. Charles W. Andrews, of the British Mu-
seum of Natural History, went on several ex-

peditions into the Nile desert, accompanying

the geological survey of Egypt. A year pre-

vious he had reported the existence of fossil

mammals of undoubted Oligocene age ; during

the present expedition he made the most im-

portant discovery of early and generalized Pro-

boscidea, especially of a small mastodon-like

animal, with both premolar and molar teeth in

place. Older beds were found to contain a

primitive Dinotherium. Since the oldest Di-

notherium and Mastodon of Europe are of Mio-

cene age, this discovery not only carries the

proboscidean phylum further back, but is

strongly in favor of the theory of the African

origin of this order. Africa has long been the

dark continent of paleontology, and one of the

results of English occupation will undoubtedly

be a succession of paleontological discoveries of

the greatest interest.

The special explorations for fossil horses by

the American Museum have been completely

successful. The Texas expedition in July

secured eight skulls of Protohippus with por-

tions of the skeletons associated. They are

all in a hard matrix and somewhat crushed.

The Colorado expedition has secured a complete

skeleton, in a perfect state of preservation, of

the large Upper Miocene or Loup Fork horse.

This Anchitherium is the first complete skeleton

of a horse of this period which has been found

in this country. The explorations in the same

region seem to demonstrate that there were

four distinct types of horses, almost contem-

poraneous. It has been reported also that the

Carnegie Museum secured some very complete

horse skeletons, but these prove to belong to

Merycochoerus, an oreodont.

Another discovery of importance, by the

Texas party of the American Museum, is the

nearly complete shell of the armored edentate

Glyptodon, four feet in length, together with
two feet of the armored tail and parts of the

skeleton within the shell. Hitherto Glypto-

don has only been known from teeth, recorded
by Cope from southern Texas, in 1888, and by
Leidy from Florida in 1889. The present speci-

men is almost identical in its elaborate shell-

pattern with the Pampean glyptodons.

The explorations for Dinosaurs in the Juras-

sic have also been very successful. Several

discoveries have been reported by the Field

Columbian Museum party in western Colo-

rado. A Carnegie Museum party has been
working in the sandstone of Marsh's old quarry

near Canon City, and has secured parts of the

skeleton of Morosaurus, and a skull of Stego-

smirus. The American Museum has continued

its exploration of the Bone Cabin Quarry, in

central Wyoming, resulting in the discovery of

the skull of one of the large Sauropoda, also

the skull of a large carnivorous Dinosaur, and
parts of the skulls of two other Dinosaurs, be-

sides a quantity of skeletal material.

The Triassic is still the least known period.

Reports ft'om Professor Lester F. Ward of the

existence of vertebrate fossils in Arizona led to a

party being sent out by the National Museum
under the leadership of Professor Ward, assisted

by Mr. Brown, of the American Museum, result-

ing in the discovery of remains both of Dino-

saurs and of the primitive crocodile-like Belo-

dons. The Dinosaurs appear to be related to

the Stegosaurian division, according to the pre-

liminary examination made by Mr. F. A. Lu-

cas, and there is also a new genus of Belodon

in the collection.

H. F. O.

September 9, 1901.

REPORTS OF FOREIGN 3IUSEU3IS.

The report of the Australian Museum, Syd-

ney, N. S. Wales, for 1899, shows that institu-

tion to be doing good work, although hampered

by the smallness of its appropriation. Owing

to what the curator terms a ' miserable appro-

priation ' for the pui-chase of specimens, the

growth of the collections has been principally
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through donations from individuals, 317 donors

having presented some 6,000 specimens. This

and the attendance speak well for the popu-

larity of the Museum. The government did,

however, provide $67,500 for an addition to

the Museum building which was already a much
finer structure than the National Museum of

the United States. The most important acces-

sions were an oar-fish, Begalecus gesne, the third

of the species known, and an oil-fish, or ' palu,'

Buvettus pretiosus ; the remainder of the im-

portant additions were ethnological. In the

exhibition series special attention seems to be

given to groups of birds, and fifteen new ' nest

groups ' were added, besides an additional ex-

ample of the interesting nest of the bower

bird, Chlamydodera maculata ; this was elabo-

rately decorated at both ends with bones ofmam-
mals and birds, shells, pebbles, bits , of glass

and other objects. It is announced that the

manuscript and illustrations for the ' Catalog

of the Nests and Eggs of Birds found breeding

in Australia ' is well advanced. The work
will comprise some three hundred pages of

text, about one hundred text figures, thirty

plates of eggs and forty of nests, and its publi-

cation will extend over a period of three years.

The Manchester Museum, Owens College, in

its Reports for the year 1900-1901 also makes
a good showing for a small expenditure. The
principal increase in the collections has been in

lepidoptera, plants and mollusks, among the

last being an example of the very rare Pleu-

rotomaria adansoniana. A specialty of this

Museum appears to be the preparation of ex-

hibits of an educational value, and among them
is a series of moths selected to represent the

families given in the Cambridge Natural

History, dissections of Mollusca to illustrate

the system of classification based on the gills,

and a series of skulls to illustrate dental

anatomy and arranged and labeled for the ad-

vantage of students.

A series of excellent lectures, addresses and
demonstrations was, as usual, given during the

year by members of the Museum staff and, as

in the past, one is a little surprised at the small

attendance on some of these in a city of half a

million inhabitants. For example, an address

by Boyd Dawkins on 'Our Neolithic Ancestors'

drew an audience ofonly ninety-five. The Sun-

day lectures, however, were better attended,

the most popular being ' The Arrival of Man.'

An attractive series is announced for the com-

ing fall and winter.

F. A. L.

SCIENTIFIC NOTES AND NEWS.
The fourth Glasgow meeting of the British

Association opened its sessions on September

11. The address of the president. Professor A,

W. Eiicker, printed in the last issue of Science

from a copy sent in advance of its delivery,

was given at the inaugural meeting in the

evening. Professor Riicker was introduced by

the retiring president. Sir William Turner, and

the usual vote of thanks was proposed by the

Lord Provost of Glasgow and seconded by Lord

Kelvin. The general committee held its first

meeting on the 11th, when on the proposal of

Sir Michael Foster, a cablegram with expressions

of sympathy was sent to President McKinley.

At the second meeting of the general committee

Professor James Dewar was elected president

for next year's meeting at Belfast, and the date

of the opening of the meeting was set for

Wednesday, September 10. It was decided to

hold the meeting of 1903 in Southport, where

the Association met twenty years previously.

Sir W. Roberts-Austen and Dr. D. H. Scott

were reappointed as general secretaries, Mr. G.

Griffith as assistant general secretary and Pro-

fessor Carey Foster as general treasurer. The
following were appointed vice-presidents for the

Belfast meeting : The Marquis of Duflferin, the

Marquis of Londonderry, the Earl of Shaftes-

bury, Sir F. Macnaghten, and the Earl of Rosse,

Lord Mayor of Belfast, the president of Queen's

College and Professor Ray Lankester.

The University of Adelaide, Australia, will

be represented at the Yale bi-centennial by Dr.

Edward C. Stirling, professor of surgery.

Mr. F. J. V. Skiff, director of the Field

Columbian Museum, has been appointed director

of exhibits for the St. Louis Exposition. Mr.

Skiff was deputy director-general of the Colum-

bian Exposition, and was director in chief of

the United States Commission to the Paris Ex-
position.
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The gold medal of the Italian Science So-

ciety has been presented to Mr. Marconi for

his services in the invention of vi^ireless teleg-

raphy.

The Rontgen Society has awarded a gold

medal to Mr. C. H. F. Mliller, of Germany, for

the most practical X-ray tube for general

purposes. There were in all twenty-eight

entries.

Db. William Patten, professor of zoology

at Dartmouth College, has leave of absence for

the present term and is engaged in zoological

work in Russia.

Mr. John A, Fleming, of the U. S. Coast and

Geodetic Survey, has arrived in 'Honolulu for

the purpose of erecting and conducting a sta-

tion for the study of terrestrial magnetism.

Dr. Carl Ltjmholtz, of the American

Museum of Natural History, lectured on the

Indians of Mexico before the Royal Geograph-

ical Society on September 14.

On the occasion of the seventieth birthday

of the great zoologist Leuckart, a portrait-bust

was made by the sculptor, SefFner. He has

undertaken to supply Professor Charles L.

Edwards, of Trinity College, with a plaster cast.

If others wish to secure copies of the bust, Pro-

fessor Edwards is willing to forward the orders.

The cost in Leipzig would be from 40 to 50

Marks.

The death is announced of Dr. Philip S.

Baker, who for many years held the chair of

chemisty in the medical department of De Pauw
University.

The death is announced at the age of seventy-

three years of Dr. Ferdinand Arnold, a German
botanist, known for his researches on lichens.

Dr. J. L. W. Thudichum died in London on

September 7. He was born in Germany and

graduated from the University of Giessen about

fifty years ago, but soon came to London and

engaged in medical practice. He conducted

researches on physiological chemistry and was

also the author of a volume on the ' Chemistry

of Wine Production.'

The Tufts College laboratory of biology, at

South Harpswell, Maine, was closed for the

year on September 6. During the summer
every table was occupied. Among those who
availed themselves of its facilities for varying
lengths of time were Professor Alvin Davison,
of Lafayette College, Dr. Emily Ray Gregory,
of Wells College, Professor Albert F. Matthews,
of the University of Chicago, Professor M. A.

Wilcox, of Wellesley College, Dr. C. B. Wilson,

of the Westfield Normal School and Dr. F. A.

Woods, of Harvard University. During the

winter the laboratory will be enlarged, provid-

ing a number of private rooms for investigators.

An International OflBce of Weights and Meas-
ures is to be established in Sevres for the pres-

ervation of standards and the supplyi;]g of

copies.

An annex to the Astronomical Observatory,

at Cambridge, England, is being constructed

on the north side of the dome to be used as a

laboratory.

The daily papers report that Mr. S. J. Hoi-

singer, a special agent of the Department of

the Interior, has presented a report stating that

pottery and other remains have been taken in

an unauthoi'ized manner from the ruins in Ari-

zona and New Mexico, and that the govern-

ment may claim the collections deposited in

several museums.

The Vallauri Prize, of the value of about

16,000, will be awarded in 1903 for the most

important scientific work accomplished whether

by a foreigner or an Italian during the preced-

ing four years.

We learn from the London Times that, follow-

ing their acceptance of the proposal of the

British Association for an ethnographic survey

of India, Lord Curzon's Government has

adopted the suggestion of the Royal Society for

the carrying out of a magnetic survey. Sun

spots are believed to be closely connected with

the perturbations of the magnetic needle, and,

as Sir Norman Lockyer's inquiries are held by

him to establish some association between sun

spots and Indian droughts, the survey, besides

subserving the cause of science, may prove to

be of some practical utility from the admin-

istrative standpoint. The existing magnetic

observatories at Bombay and Calcutta being
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inadequate as base stations for the vast area

the survey will cover, similar observatories are

in course of construction at Dehra Dun, below

the Himalayas, at Kodaikanal, in the Madras

Presidency, and at Rangoon. The Dehra Dun ,

observatory will be under the supervision of

Colonel Gore, R.E., the Surveyor General of

the Indian Survey (whose headquarters are

located there) ; but the other four will be in

charge of Mr. John Eliot, the meteorological

reporter to the Government. The Survey and

Meteorological Departments will, in fact, be

jointly responsible for the investigations. The
field observations will be carried out by six or

seven detachments of the Survey Department,

and these will be controlled by Captain Fraser,

R.E., who has recently been arranging in Eng-

land for the purchase of the necessary instru-

ments. Sind and the Punjab will first be taken

in hand ; and, as the country is now intersected

with railways in all directions, enabling field

detachments to quickly cover the distances

from one observing station to another, it is an-

ticipated that five years will suffice to complete

the field work of the preliminary magnetic

survey.

The representatives of the newly-established

Australasian confederation have appointed a

commission to consider the adoption of the

metric system, and it is reported that with the

approval of the authorities in Great Britain,

the system will be adopted in Australasia.

A NEW steamship for the U. S. Coast and
Geodetic Survey, being constructed by the

Townsend and Bowney Shipbuilding Company,

was launched in Newark Bay on September 21.

The steamship, which has been called TheBache

in honor of the former eminent superintendent

of the Coast Survey, is 136 feet in length, with

a steel frame, and is to be fitted with engines

developing 125 horse power.

A COMMITTEE of the Chemical Section of the

British Association has been appointed to urge

upon the Government the desirability of re-

mitting the duty on alcohol used for chemical

research.

It is oflScially estimated that the deaths from

the plague in India during the past five years

exceed 600,000. Unfortunately there is no

abatement. For the last week for which de-

tails are at hand there were 2,816 deaths as

compared with 2,003 in the preceding week,

and only 285 in the corresponding week of last

year. The Bombay districts are at present suf-

fering the most severely.

The correspondent of the Lancet in India

reports that bacteriological work is being started

at several new places. The Port Commission-

ers at Rangoon propose building and equipping

a laboratory chiefly at first for the examination

of suspected plague. The Government of the

Malay States has recently established a Re-

search Institute open to all workers irrespec-

tive of nationality. Pathological work and

chemical research, as well as bacteriological in-

vestigations, will be open to all.

The corporation of the City of Hull has

made itself responsible for the conduct of the

museum of the Literary and Historical So-

ciety.

The executive committee of the National

Educational Association will meet early in Oc-

tober to determine the place of meeting of the

next convention.

The International Congress of Physiology

opened its sessions at Turin on September 17.

An International Congress of Archeologists

will be held in Greece in April, 1903. Meetings

will be held at Athens, Olympia, Delphi and

other points of interest.

The International Engineering Congress, the

general program of which we have already pub-

lished, opened in Glasgow on September 3,

with about 3,000 members in attendance.

The eighty-first meeting of the American

Institute of Mining Engineers will be held in

Mexico in the first week of November. Sessions

will be held in the cities of Mexico, Pachuca

and Monterey, and stops will be made at various

points of interest. Two special trains have

been chartered, one of which will leave New
York on November 1, by the Pennsylvania

Railroad, and the other will be run as a second

section, starting from Chicago at 10 p. m., on

November 2, by the Atchison, Topeka & Santa
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Fe Eailway. The cost of the trip from Chi.

cago, lasting about thirty days, including berth

and meals will be $250.

The Dutch Society of Sciences at Harlem
announces a series of subjects for the prizes to-

be conferred during the next three years, the

details of which can be obtained from the Sec-

retary, Professor J. Bosscha, Harlem. The
prize in each case is a gold medal or 500 florins

at the option of the author and the papers may
be written in English.

The British Medical Journal gave in a recent

issue the prizes offered by the Paris Academy
of Medicine, about thirty of which are open to

foreigners. The Frangois-Joseph Audiffred

Prize is of the value of £1,000, and is offered to

any person who is adjudged to have discovered

a preventive or cure oftuberculosis. The follow-

ing are also among the more important offered

for the year ending with the end of February,

1902 ; the sum specified in each case does not

necessarily go to one candidate, but may be

divided. The Academy Prize, awarded an-

nually, worth about £40, is this year for a re-

search on the role of toxins in pathology ; the

Baillarger Prize of about £80 (biennial) is for

the best work on the treatment of mental dis-

eases and the organization of asylums ; and the

Charles Boullard Prize, also biennial, of £50,

is for a similar subject. The Barbier Prize of

£80 (biennial), is for the discovery of a cure for

such ' incurable ' maladies as hydrophobia,

cancer, epilepsy, typhoid and cholera. The
Mathieu Bourceret Prize of £50 (annual) is for

work on the circulation of the blood. The
Campbell Dupierris Prize (biennial), of the value

of £96, is for the best work on anaesthesia or

the diseases of the urinary passages. The Che-

villon Prize (annual) of £65, is for the best

work on the treatment of cancer. The Desportes

Prize of £55 (annual), will be awarded for the

best work on practical medical therapeutics.

The Herpin (of Metz) Prize (quadrennial) of

£50, is offered for a research on the abortive

treatment of tetanus. The Theodore Herpin

(of Geneva) Prize of £125 (annual), is for a re-

search on epilepsy and nervous diseases. The
Laborie Prize of £210 (annual), is given for the

greatest advancement in surgical science during

the year. The Lefevre prize (triennial) of £75,
is for a research on melancholia. The Meynot
Prize (annual), of £108 is for the best work on
ear disease

;
and the Saintour Prize (biennial)

of £166, for the best work on any subject in

medicine.

We learn from the Astronomical Journal that
the council of the Astronomische Gesellschaft has
undertaken the preparation of a new Catalogue
of Variable Stars and has delegated the conduct
of the work to a committee consisting of Pro-

fessors Duner, Hartwig, Miiller and Oudemans.
The committee request' observers of variable

stars who have considerable unprinted series of

observations, which would be useful in the

correction of elements, either to publish them
soon or to communicate them to the member of

the committee in charge. Professor G. Miiller,

Potsdam Observatory. The Committee also

announces that it will from the present time

undertake the definitive notation of newly dis-

covered variables as soon as their light-fluctu-

ations are certainly ascertained. A list will

shortly be published of the names of variables

found in recent years which have heretofore

remained unnamed.

The New York Sun, whose astronomical news

is unusually full and accurate, notes that the

foreign associates of the Royal Astronomical

Society are distributed as follows : Argentine

Republic, 1 ; Austria, 1 ; France, 9 ;
Germany,

8; Holland, 3; Italy, 2; Russia, 4 ; Sweden,

1 ; United States, 14. It is to be noted that

the associate from the Argentine is himself an

American. The American members are : Dr.

E. E. Barnard, Yerkes Observatory, Chicago
;

Professor L. Boss, Dudley Observatory, Albany;

Professor S. W. Burnham, Yerkes Observatory,

Chicago ; Dr. S. C. Chandler, Cambridge ;
Dr.

W. L. Elkin, Yale University ;
Professor G. E.

Hale, Yerkes Observatory, Chicago ;
Professor

A. Hall, U. S. N., retired ; Dr. E. S. Holden,

New York; Dr. S. P. Langley, Smithsonian

Institution ; Professor A. A. Michelson, Uni-

versity of Chicago ; Professor S. Newcomb,

Washington ;
Professor E. C. Pickering, Har-

vard College Observatory; Professor C. A.

Young, Princeton University, and Dr. J. M.

Thome, National Observatory, Argentine.
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UNIVERSITY AND EDUCATIONAL NOTES.

The construction of a new science building,

costing $300,000, has been begun at Colorado

College. Towards this building Dr. D. K.

Pearsons gave $50,000 and an anonymous donor

has recently given $100,000.

The equipment of the Whitin Observatory

of Wellesley College has received the addition

of a sidereal clock, built by the E. Howard
Clock Company of Boston.

Mr. James S. Dickson, of Glasgow, has

given £10,000 to the University of that city

for the endowment of a lectureship of mining.

Lord Kelvin delivered the inaugural address

on the occasion of the formal opening of the

James Watt Laboratory of Engineering at Glas-

gow University on September 3. The cost of

the laboratory has been about $200,000, toward

which sum. about $125,000 has been subscribed.

We learn from the London Times that the

new technical school with museum extension

in William Brown street and Byrom street,

Liverpool, the foundation-stone of which was

laid on July 1, 1898, by Sir William Forwood,

chairman of the Library, Museum and Arts

Committee of the Liverpool Corporation, is

now practically completed, and its doors will in

a few days be opened to students in general.

The new building, designed by Mr. E. W.
Mountford, is of the modern nineteenth-century

classic style, and built of StanclifFe stone, from

the same quarry whence was obtained the ma-
terial for St. George's Hall. It extends from

the Brown Public Museum to Byrom street,

where there is an imposing curved front, and
the seven windows of the lower art gallery are

separated by couples of Ionic columns, over

thirty feet in height. The technical school

occupies three lower floors of the building as

well as some galleries at the very top, and is

entered from Byrom street, while the two up-

per floors form an extension of the Brown Mu-
seum, and are entered only from that building.

Notable features of the William Brown street

frontage are two bold, projecting bays, with

deep vaulted arches enriched with simple dec-

oration, while emblematic statuary fills in the

pediment, all the statuary being from the studio

of Mr. T. W. Pomeroy. In the basement,

which is very little below the street level, are

many rooms and laboratories intended for vari-

ous handicrafts, with up-to-date apparatus. In

a cross-gallery on the top floor of the building

is a chemical laboratory where about threescoi-e

students can work, while above all is an observ-

atory with a large equatorial telescope. Al-

together the school has accommodation for

1,300 students at one time, and the electric

lighting and ' Plenum ' ventilation are excellent

in all departments. In the chemical and nau-

tical rooms students are already at work.

Dr. E. E. Schieb, of the University of South

Carolina, has been appointed professor of phi-

losophy and pedagogy in Tulane University.

Dr. T. H. Haines, has been appointed assist-

ant professor of philosophy in Ohio State Uni-

versity.

Dr. L. W. Ladd, who is a son of Dr. George

T. Ladd, professor of philosophy at Yale Uni-

versity, has been appointed to the newly estab-

lished Hanna chair in the Medical College of

Western Reserve University.

Dr. Emily Ray Gregory has been appointed

professor ofbiology,Wells College, Aurora, N.Y.

At Dartmouth College Mr. George H. Lyman,
of Beloit College, has been called as successor

to Dr. George T. Moore, professor of botany,

who has accepted a government position at

Washington. Charles E. Bolser, A.B. (Dart-

mouth), Ph.D. (Gottingen), has been appointed

instructor in chemistry.

Professor Joseph French Johnson has re-

signed the chair of finance in the University of

Pennsylvania and accepted the chair of politi-

cal economy and banking in the New York
University school of commerce, accounts and
finance.

Dr. a. Stansfield, instructor in assaying

under Sir W. C. Roberts-Austen, at the Royal

College of Science, London, has been appointed

to the newly-established chair of metallurgy

in McGill University.

Dr. Kasner has qualified as decent in me-
teorology in the Polytechnic Institute at Berlin

;

Dr. Weinhold for mathematics at Kiel ; Dr. G.

Rost for mathematics at Wiirzburg, and Dr. E.

Haunig for botany at Strasburg.
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THE PROPOSED NATIONAL UNIVERSITY*

The paper by Hon. Chas. D. Walcott,

Director of the U. S. Geological Survey,

published in Science for June 28, 1901,

then issued in a separate pamphlet, and now
kindly brought to my notice by the author,

disposes of the National University move-
ment in the following summary' manner :

But Congress has always looked on the scheme

with suspicion, and not one of the various bills

offered was ever acted upon by the Senate and House
of Representatives. The trend of opinion has been

and is that the Government should not found a

National University in the sense suggested by Wash-
ington and his followers.

At first I thought to let these state-

ments pass without notice, believing that

in course of time they would correct

themselves. But on reflection I con-

clude to make a comprehensive review of

them, as also some comments on the

' Memorial ' scheme so fully set forth in

connection therewith, and finally to point

out some of the special functions of the

proposed National University which so

deeply concerned Washington, but which

seem never to have been duly considered

by those now engaged in promoting an

enterprise which its projectors intend shall

defeat the establishment of such university

altogether.

* A review of Hon. Chas. D. Walcott's paper on

' Relations of the General Government to Higher

Education and Research.'



506 SCIENCE. [N. S. Vol. XIV. No. 353.

ATTITUDE OF CONGRESS.

Of the non-passage of bills I will speak

further on. Let us, first of all, see how far

this declaration concerning the attitude of

Congress accords with the real facts in the

case.

To begin with the House, the only action

ever taken by that body on the subject of a

national university was affirmative and

unanimous. The National Educational

Association, having first by a unanimous

vote, at Trenton, IST. J., in 1869, declared a

^ great American university to be ' a leading

want of American education,' and ap-

pointed a ' committee consisting of one

member from each of the States * * * to

take the whole matter under consideration,'

and to report thereon, and having twice

unanimously adopted the affirmative re-

ports of said committee (at Cleveland, in

1870, and at St. Louis, in 1871), then by

unanimous vote created a permanent com-

mittee to prepare and offer to Congress a

bill to establish a national university.

The committee embraced, besides the

chairman, Ex- President Thomas Hill, of

Harvard ; Editor Godkin, of The Nation;

State Superintendent Wickersham, of Penn-

sylvania ; Dr. Barnas Sears, of Virginia

;

Col. D. F. Boyd, President of the Univer-

sity of Louisiana ; President Daniel Read,

of the University of Missouri ; Dr. W. F.

Phelps, President State Normal School,

Winona, Minnesota ; Ex- Governor A. C.

Gibbs, of Oregon ; Hon. ISTewton Bateman,

Superintendent of Public Instruction of

Illinois ; Superintendent Emerson E. White,

President-elect of the National Educational

Association ; General John Eaton, U. S.

Commissioner of Education ; Dr. Joseph

Henry, Secretary of the Smithsonian Insti-

tution and President of the National Acad-

emy of Sciences ; Dr. J. Lawrence Smith,

of Kentucky, President of the American

Association for the Advancement of Science;

and Dr. Samuel Elliot, of Connecticut,

President of the American Social Science

Association.

The bill prepared by these men was in-

troduced in the House during the last ses-

sion of the 42nd Congress and referred to

the Committee on Education, of which

Chairman Perce, of Mississippi, and Mr.

Hoar, of Massachusetts, were prominent

members, and near the end of the said

session was unanimously returned to the

House with a strong report, of which the

following is the closing passage

:

If, then, it be true, as the committee has briefly

endeavored to show, that our country is at present

wanting in the facilities essential to the highest cul-

ture in many departments of learning ; and if it be

true that a central university, besides meeting this

demand, would quicken, strengthen and systematize

the schools of the country from the lowest to the

highest ; that it would increase the amount and the

love of pure learning, now so little appreciated by

our people, and so improve the intellectual and social

status of the nation ; that it would tend to homo-

geneity of sentiment, and thus strengthen the unity

and patriotism of the people ; that by gathering at

its seat distinguished savants, not only of our own
but of other lauds, it would eventually make our

national capital the intellectual center of the world,

and so help the United States to rank first and high-

est among the enlightened nations of the earth—then

is it manifestly the duty of Congress to establish and

amply endow such a university at the earliest possi-

ble day.

The committee, therefore, affirm their approval of

the bill, and recommend its passage by the House.

It is believed that the success of the uni-

versity measure in some proper form then

required only that uninterrupted attention

which, unhappily, a change of circum-

stances rendered it impossible for its friends

to give. The opinion of the National Edu-

cational Association, in favor of the estab-

lishment of a national university, was re-

affirmed by unanimous vote at its annual

meeting, held in Detroit, on August 6,

1874, and, as seen by its recent declarations,

in the same place, has endured with the

years.

2. In 1890, when Senator Geo. F. Ed-
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niunds introduced his ' Bill to establish the

University of the United States/ and moved
its reference to a special committee, no op-

position was made. Had he retained his

physical vigor, he would doubtless have

made his chairmanship of the committee

effective.

3. At the Senate's session of August 8,

1892, when Senator Proctor presented the

' Memorial in regard to a National Uni-

versity ' by John W. Hoyt, and moved that

it be printed and referred, Senator Sherman

moved the further printing of 5,000 extra

copies, which was ordered unanimously

;

also, that at a subsequent session other

thousands of extra copies were ordered

printed without objection,

4. Although at the opening of the 52nd

Congress, Senator Proctor, whose interest

was very positive, assumed the chairman-

ship, by request, he was occupied with im-

portant measures already in hand, and sub-

mitted his sterling and unanimous report

so late in the Congress that other matters

prevented its consideration. The commit-

tee was a strong one and would have been

potential, could they early have taken it in

hand, as they would have done a question

of commerce, finance or war. The Senate

was ready.

5. When the Senate ' Committee to estab-

lish the University of the United States

'

was made a ' standing ' committee, there

was no opposition to the change.

6. In the 53rd Congress, when Senator

Hunton was chairman of the committee, he

was so circumstanced that his able report

(also unanimous) could not be prepared^

submitted and supported, as it was, by his

own and other able speeches, until the time

had come when appropriation bills had the

right of way, and a single negative vote

could again prevent action by the Senate.

7. It was not until during the first

session of the 54th Congress, when the de-

termination of the executive council of

the National University Committee had
met with assurances of cooperation from

all parts of the country, and the council,

with the Chief Justice of the United States

presiding and but one of its fifteen mem-
bers absent, gave three protracted sessions

to the framing of a new bill, that there ap-

peared the first sign of opposition, either in

or out of Congress.

The members of the executive council at

that time were these :

The Honorable Melville W. Fuller, Chief

Justice of the United States ; Ex-U. S.

Senator Geo. F. Edmunds, of Vermont

;

Dr. William Pepper, Ex-Provost of the Uni-

versity of Pennsylvania; Hon. Andrew D.

White, Ex-President of Cornell University,

Ambassador toGermany; Ex-Governor John

Lee Carroll, of Maryland, General-President

Society of Sons of the Eevolution ; General

Horace Porter, President- General Society

of Sons of the American Revolution, Am-
bassador to France ; Ex-U. S. Senator Eppa
Hunton, of Virginia; Ex-U. S. Senator A,

H, Garland, late Attorney- General of U.

S. ; Ex-U. S. Senator J. B. Henderson
;

Col. Wilbur R. Smith, of Kentucky Uni-

versity ; Gen. John Eaton, Ex-U. S. Com-

missioner of Education ; Hon. Gardiner G.

Hubbard, President National Geographic

Society ; Professor Simon Newcomb, Direct-

or of the Nautical Almanac, U. S. N.; Hon.

John A. Kasson, Ex-U. S. Minister to Aus-

tria and Germany ; Hon. Oscar S. Strauss,

Ex-U. S. Minister to Turkey; G. Brown

Goode, Assistant- Secretary Smithsonian In-

stitution ; Ex-Gov. John W. Hoyt, Chair-

man National University Committee. (In

the places of Messrs. Pepper, Hubbard,

Garland and Goode, since deceased, there

are now : Hon. H. A. Herbert, Ex-Secretary

of the Navy ; Dr. S. P. Langley, Secretary

of the Smithsonian Institution ;
Lieutenant-

General Nelsoa A. Miles, commanding the

Army.)
The bill was unanimously approved by
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the other distinguished members of the ]N"a-

tioaal Uaiversity Committee, and gave

promise of early success. President David

Starr Jordan, of Leland Stanford Univer-

sity, wrote, ' Put it through without the

change of a punctuation point.' Ifcs pas-

sage was advocated in person, before the

Senate university committee, by ex-Senator

Geo. F. Edmunds, ex-Provost William

Pepper, of the University of Pennsylvania,

Professor Simon Newcomb, General John
Eaton, Hon. Gardiner G. Hubbard, Hon.

John A. Kasson, ex Gov. John Lee Carroll,

Hon. Andrew D. White and John W.
Hoyt; and on March 10, 1896, Senator

Kyle, chairman, submitted an aflSrmative

report, with the said supporting arguments,

and with over three hundred letters from

members of the National University Com-
mittee, and other papers supporting the

university proposition. It was an emi-

nently satisfactory report of 156 printed

pages, and for a time was supposed to be

without dissent from any member. Adverse

influences from denominational and other

sources had been at work, however, so that

a month later a brief minority report was
submitted, with opposing letters from the

presidents of Harvard, Yale, Columbia, and
the University of Pennsylvania, and five or

six small colleges, all denominational.

Even with their friends it was beyond com-

prehension how the minority were willing

to appear with so weak a showing.

For the rest, it is suflicient to say that the

rule of courtesy which allowed the minority

time to get ready, the printing of affirma-

tive reports, and other causes, resulted in a

postponement of action by the chairman of

the Senate committee until the following

session of Congress.

8. The ' Eeply to Views of the Minority,'

by the chairman of the National University

Committee, when submitted to the Senate

by Chairman Kyle, with many additional

letters of indorsement from distinguished

friends of the measure, was promptly re-

ceived by the Senate and ordered printed.

9. At the opening of the second session

of the 54th Congress, papers in support

of the National University proposition,

by Professor William H. H. Phillips, of

South Dakota, and President David Starr

Jordan, of Leland Stanford University,

were, upon motion of Senator Kyle, ordered

printed by the Senate, without dissent.

10. Before the Senate committee's re-

port could be conveniently called up in

the second session of the 54th Congress,

Chairman Kyle was called to his distant

home, and, although confidently expected

from week to week, so that neither Senator

Sherman, who was next on the committee

list, nor any other member thought it fit to

act in his stead, he did not actually return

until within three days of the end of that

Congress.

11. Upon the opening of the 55th Con-

gress, the appointment of Senator Welling-

ton, of Maryland, to the chairmanship was

a surprise to the National University Com-
mittee, because of assurances touching the

continuous and earnest work of Senator

Kyle. It also proved to be without result
;

for, notwithstanding assurances from Chair-

man Wellington of his deep interest in the

university cause and his purpose to do

everything possible to further it, not even

a meeting of his committee could be secured

during the said Congress.

12. Notwithstanding these facts, coupled

with the readiness of Senator Chauncey M.

Depew, always a warm friend of the

national university idea, to take the lead

and carry the measure forward. Chairman

Wellington (still in possession, under Sena-

torial usage), because of assurances of

action, held over. And there was at last a

meeting of the committee, during the first

session of the 56th Congress, and an agree-

ment, without dissent, upon the new bill

offered by Senator Depew with the approval
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of the National University Committee. A
report was also made ready and, with one

hundred additional letters (including those

from Ex- President Benjamin Harrison, from

ex-senators, heads of national organizations,

and the presidents of sixty additional col-

leges and universities, beginning with the

University of Virginia and embracing ten

of the leading Methodist institutions), was

at one time on Chairman Wellington's desk,

in the Senate, for presentation. They were
never submitted, however. And of course

there were requests many, appeals many
and promises many.

Such is a brief history of both Senatorial

and committee action on the subject of a

national university during the past few

years. It proves unmistakably that the

talk of ' suspicion ' on the part of Congress

is without so much as the shadow of a

foundation—that there has been none but

affirmative action from first to last ; that

Congress has in fact done everything that

was ever asked of it or of either House ; and

that in nearly, if not in every, case such

affirmative action has been prompt and

unanimous. There have been trying de-

lays, but those of the last decade are not

chargeable to the Senate, but to individual

members of its university committee. And
it may not be improper to add that there

were Senators not a few, and among the

most active and influential, who were as

emphatic in their expressions of disappoint-

ment at the obstructive course of a chair-

man chosen because of his declared friendly

attitude, as were the members of the

National Committee themselves.

' THE TREND OF OPINION.

'

After the showing thus made of the

friendly attitude of Congress, first, last and

always ; of the views of leading men of the

nation in all the great pursuits, including

the heads of all but five or six of the col-

leges and universities appealed to ; and,

last of all, the marked demonstration again

made by the National Educational Associa-

tion at Detroit, it is hardly worth while to

spend a moment discussing the ' trend of

public opinion.' Dr. Walcott should know
that it ' has been and is, that the Govern-
ment ' should ' found a national university,'

and that, too, ' in the sense suggested by
Washington and his followers.' I mean in

the broad sense, and for the accomplish-

ment of the great ends he had in view.

There have been such advances in science

and such development of educational insti-

tutions since his day as he could not fore-

see, and as would necessitate a .different

sort of university work, in some respects,

from that of his day, and yet not different

in that it was to be, and is to be, the highest

possible—and that, too, with help rather

than hindrance of all other institutions,

and with a fulfilment of special offices to

which it alone would be competent, as I

shall show at the end of this review. The
Depew bill (last before the Senate), like

its forerunners, makes sure of the national

university's limitation to this high field.

OPPOSITION BECAUSE OF MISCONCEPTIONS.

There were, in 1896, a few opposing sen-

ators, but, since none of them have offered

valid reasons for negative action (see

'Reply'), we are not without hope that

they will yet concur. If they are endowers,

graduates or patrons of some half-dozen

leading universities, it is difficult to believe

that on this account, and right here,- in the

midst of unparalleled facilities for a true

university—facilities provided at a cost

of some SiO,000,000 to the whole people of

the country, and maintained and utilized

at a cost of several millions annually

—

they would be glad to prevent the establish-

ment of an institution which would at once

do honor to the nation and be a practical

friend of their favorites. Surely any such

senators will upon reflection come to agree
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with the multitude of statesmen and

scholars of a hundred years, the views of

whom are so emphatically reaffirmed by

Ambassador Andrew D. White, who just

now again says, from Berlin :
" It would, in

many ways make itself helpful to every

school, college and university in the land";

and by President Harper, of the University

of Chicago, when he wrote me not very long

ago :
" I have always believed in such an

institution and will continue to believe in

it. There is everything to be gained and

nothing to be lost." They will see with

Dr. Cattell, the able editor of Science,

that " all the arguments which have been

urged against the establishment of a na-

tional university turn out to be in its

favor." Nay, more, it is hard to believe

that any right-minded, unbiased senator

or representative will fail at length to see

that such an institution as is planned

by the National University Committee
would also serve to give the United States

a new dignity and importance among the

nations.

Under this head should also be embraced
all friends of the national university move-
ment who, whether they have done aught

to advance it or not, or have inquired into

the causes of delay, are now tired of wait-

ing for the grand result, and have been in-

duced to lend their influence to a scheme
whose origination and inauguration have
been with those who intend that it shall

prevent the establishmentof the university.

They,' too, will surely right themselves,

when rightly informed.

Of course the hindrances common to

great movements for intellectual advance-

ment have not been wanting in this one
;

such as the extent to which legislators ac-

counted the best are often absorbed in ques-

tions that concern industrial development,

commerce, finance and international dififer-

ences involving war—matters all of them
so related, moreover, to the ascendency of

political parties as at times to fill the whole
field of vision ; causes such as the growing
passion for increase of wealth and power as

means of supremacy among the nations,

and which leave out of consideration the no
less necessary and still higher conditions of

a superior civilization ; such, indeed, as lie

in a spirit of denominational ambition,

which in some of the churches is stronger

than the spirit of religious freedom or any-

thing else. And last of all, possibly in this

case more serious than all others, there is

the very nobleness of the national univer-

sity idea, on account of which so many emi-

nent and influential citizens, who should

make themselves felt in every practicable

manner, rest in the hope that every other

friend of the pending measure will do his

full duty, and themselves do little or noth-

ing—in other words shift the responsibility

on Providence, forgetting that Providence

helps those who first help themselves, and

that no great end is realized except through

sacrifice.

OTHER OPPOSING FORCES.

Lastly, there are others, the grounds of

whose opposition I will not even make a

subject of conjecture, confining myself to

a statement of facts of interest and to the

pointing out of a few faults and the total

insufficiency of the ' Memorial Institution.'

The author of the paper under review was
himself but lately interested in the national

university, as will appear from his letter of

December 20, 1894, which reads as fol-

lows :

" I fully believe in establishing such a uni-

versity in the interest of higher education,

and I cordially indorse the statements made
b}'- the late President James C. Welling,

printed on pages 95-7 of your Memorial on

the subject. The statements and views ex-

pressed in the Memorial are so exhaustive

and comprehensive that I do not know that

I could add to them, except to record my
personal approval of the movement."
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The following is an extract from Presi-

dent Welling's letter to which Dr. Walcott

here refers :

''Such a university as I here prefigure

would come into no rivalry with any exist-

ing institution under the control of any
denomination. It would aim to be the

crown and culmination of our State in-

stitutions, borrowing graduates from them
and repaying its debt by contributing in

turn the inspiration of high educational

standards, and helping also in its measure

to train the experts, * * ^ who should else-

where strive to keep alive the traditions of

a progressive scholarship. * * * It is not

enough that our colleges should perpetuate

and transmit the existing sum of human
knowledge. We must have our workers on

the boundaries of a progressive knowledge

if we are to establish our hold on the direc-

tive forces of modern society."

It may be added that, within a very

few months, Dr. Walcott, who is still a

member of the National University Com-
mittee, avowedly shared the writer's indig-

nation on account of delays, and expressed

regret that he could not contribute more to

the progress of the national university

movement.

FAULTS OF THE ' MEMORIAL' SCHEME.

Now, while I have neither plan nor pur-

pose to make war upon the ' Washington
Memorial Institution,' and might never

have said a word concerning it but for this

strange attempt upon the life of the na-

tional university movement, it seems my
duty, as the matter stands, to point out

some reasons why the said ' Memorial In-

stitution,' if established exactly as its

friends would have it, is not likely to meet

their expectations. I do so for the benefit

in particular of such of its patriotic mem-
bers as, being without time for a careful

study of the whole subject, may have

thought of it as a possible practical begin-

ning of the national university in which
t\\&y have believed.

In the first place it is to be regretted

that, as devised and constituted, it is not
better calculated to represent the ideas of

him whom it affects to honor—that it is

fragmentary and does not contemplate a
final national university.

The friends and promoters of the na-

tional university movement had duly con-

sidered the question of making the best

practicable beginning they could, on the sci-

entific side, without waiting for direct Con-
gressional authority, but soon concluded

that it would be wiser to go forward and
secure the desired Congressional action.

The country had waited a hundred years

and could wait a little longer. A proper

charter then seemed within easy reach. A
liberal charter is still bound to come, and
at no distant day, now that the schemers

have boldly thrown off the mask, on the

one hand, and that the National Educa-

tional Association has again, for the fifth

time, by an overwhelming vote, declared

for a national university of the highest

rank.

Secondly, Washington wanted a true

university, for supreme work only, and for

reasons first national, then universal, lo-

cated at the national capital, and sustain-

ing such relations to all other institutions

and educational agencies of the country and

to the government itself as would make it

in a superior sense a stimulating and guid-

ing, as well as elevating, force and in-

fluence for the universal good.

It is also such an institution as this that

the truly patriotic people of the United

States want to-day. Nothing less will ever

satisfy, as the able advocacy of earnest men
in all the past, the persistent efforts of the

National University Committee, the liberal

action of the U. S. Senate and the recent

renewal of supporting declarations of the

country's educators plainly show.
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Passing these two considerations, ethical

and patriotic, the scheme of the Memorial

Institution is itself of a character to chal-

lenge serious criticism, as its originators

will find when they come to a practical

test.

According to Dr. Walcott, it is to be a

private foundation, without Government

support or control. But he also tells us

:

" The policy of the Government, as ex-

pressed, is to aid in higher education by

granting [to the Washington Memorial In-

stitution] the use of such facilities as are at

its command in the District of Columbia "
;

and again, " The Government's part in the

work of the Washington Memorial Institu-

tion, when once under successful headway,

will be to enlarge the quarters of the

various bureaus concerned." To be sure,

he hastens to add :

'

' This will be neces-

sary eventually, even if no student assist-

ants are provided for." But it is apparent

that if the Memorial Institution is to utilize

the Government's collections and facilities

for scientific research at Washington, such

collections and facilities, now inadequate to

such utilization, must exceed the Govern-

ment's own demands, and exceed them in

proportion to the utilization by the Me-

morial Institution ; in other words, that

Congress must make constantly increasing

appropriations for the benefit of the Memori-

al Institution. Indeed, this enlargement of

Governmental collections and facilities at

Washington is the very sine qua non of the

Memorial Institution. Yet we are told the

Memorial Institution is to be without Gov-
ernment support.

This is not all. The Memorial Institu-

tion is to be also independent of Govern-

ment control, says Dr. Walcott. But he

then goes on to inform us that the Cabinet

and various other Government ofiicials are

largely to constitute the advisory board of

the Memorial Institution, and that the char-

acter and extent of the student-assistants'

work in the various departments of the

Government is to be defined by the heads

thereof, so that the same may be without

detriment to the public service. And so,

after all, there will be considerable oppor-

tunity and indeed necessity for Government
control.

It thus appears that the Memorial Institu-

tion is to avail itself of the very assistance,

and is to be subject to the same influence

which its promoters condemn when pro-

posed, to a less extent, in connection with

a national university.

Other difiiculties will present themselves

after a little careful reflection ; such as

these, for example

:

1. The three particular functions of the

Memorial Institution—to ascertain and

publish the opportunities for students in

the Government Departments at Washing-

ton ; to receive, enroll and direct such

students to the places awaiting them ; and

to record their work and certify it, when
requested, to any institution of learning

—

require no such widely scattered board of

trustees as is provided, but could be as well,

and indeed more effectively, performed by

a small local committee. Unlike a national

university, with plans and policies to be

developed, the Memorial Institution begins

with a fixed plan, whose operation will be

largely subject to the dictation of the men
whom the fortuities of politics have placed

in charge of the Government Departments.

The number and distribution of the board

in question seem but a vain pretension to

the nationality to which they are confess-

edly opposed.

2. The number of students of the Me-

morial Institution being limited (very lim-

ited, in the absence of Congressional ap-

propriations), what is to prevent the

institution in whose interest the Memorial

Institutions was primarily worked up from

having an undue share of student-assistant

places ? What is to safeguard the interests
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of the four hundred or more colleges and
universities of the country, by insuring

them equitable representation in the oppor-

tunities which the Government provides

and which the Memorial Institution pro-

poses to dispense?

3. The Departments will not readily co-

operate with a non-Governmental agency

calculated to interfere with its own work.

4. If the Memorial Institution claims to

provide opportunities for original research

and investigation, it will sadly fail, for the

Government does not carry on general sci-

entific investigations, but confines itself to

certain lines of work, which are not only

special, but routine. If the Government

expert himself cannot be an original, inde-

pendent investigator, much less can the

student- assistant.

5. The Memorial Institution repudiates

the idea of instruction. Yet how will the

investigations by its student-assistants, in

scientific work, be carried on without in-

struction, and pretty systematic instruction,

at that, to say nothing of any work it may
attempt on lines not strictly scientific ?

6. Even on the very limited lines pro-

posed by the Memorial Institution, more

money will be needed than such a concern

is calculated to obtain from private sources.

And how is the Memorial Institution to pla-

cate its Congressional patrons, when every

student-assistant, especially if he becomes

a Government fixture (and the Memorial

Institution anticipates that a majority of

them will remain in the Government serv-

ice), closes the door to just so much Con-

gressional patronage?

7. What shall be said of the ethics of an

institution which encourages scientific work

by students in the Departments at "Wash-

ington as a means to the attainment of de-

grees at certain universities whose equip-

ments are insufficient to such degrees ? It

has decidedly the appearance of giving

credit where credit is not due, and will

eventually discredit the institutions it

favors by such means.

8. It is said that the esprit du coiys so de-

sirable in every student-body could not be
developed by Congressional action, in con-

nection with scientific investigations at

Washington, because it would be * a violent

departure from all precedent,' and in the

next breath we are told that this happy re-

sult has been obtained by the legislation of

March 3, 1901, which nominally extended
the utilization of the Government's scien-

tific equipment at Washington to all the

educational institutions of the country.

9. In view of the land-grant colleges and
the U. S. military and naval academies,

what sense is there in the talk of ' a violent

departure from all precedent ' involved

in a provision for a crowning university of

the United States ?

10. What argument that justifies a State

university would not justify a national uni-

versity ?

11. Contrary to the views of the Memorial

Institution's advocates, no university is

national, whatever its ' constituency,' ' sup-

port,' ' policies ' and * sympathies,' which is

not vitally and distinctively of and by the

Government of the United States.

12. People are most interested in that to

which they contribute, and they cannot be

so easily interested in a private institution

as in an institution to which they have in

some form contributed, which they may
justly claim to be their own, and in which

alone they could have a national pride.

13. The plan of the Memorial Institution

necessitates practical duplication of Gov-

ernment experts and scientific apparatus, a

thing which the Government could properly

efiect only in the interest of an institution

of its own creation and in due measure sub-

ject to its control.

14. If there should be a measure of com-

petition between a national university and

a few other universities, that would by no
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means be a serious matter. Among exist-

ing institutions competition even proves a

means of rapid growth. Neither Harvard

nor Columbia collapsed when the Johns

Hopkins and Chicago Universities were

established. Moreover, on the national

side there would be the least possible of

this element, for two important reasons,

namely : First, because the purpose to do a

work for the most part beyond existing

institutions—that is, to occupy a field es-

pecially its own—would be both controlling

and constant ; and, secondly, because, by

reason of its origin, aims and connection

with the Government, there would not only

be no room for a spirit of competition with

the other institutions of the country, but

rather, on account of direct relations with

them, a sincere and never-failing desire to

promote their advancement.

15. If the existing institutions already

' far more than supply the needed opportuni-

ties for higher study and research in the

United States,' why do the richest of them
strive for greater facilities ; why do thou-

sands go abroad annually for facilities which

cannot be obtained in this country; andwhat

is the need of the ' Memorial Institution ' ?

16. If the national opportunities sought

to be utilized through the Memorial Insti-

tution are of a ' genuine university char-

acter,' why not have a genuine national

university to utilize them ?

It thus appears that while, on the one

hand, the Memorial Institution contem-

plates no sort of advantage which in due

measure the friends of a national university

have not considered and set forth, on the

other it has agreed on and published cer-

tain definite and independent plans for

use of the Government Departments and
bureaus such as no private institution but

this would be likely to venture, and which

the National University Committee has not

felt warranted in planning for the Univer-

sity of the United States.

OVER-ESTIMATES OF EXTENT OF OPPOSITION.

Citizens here and there, with a supreme

interest in certain institutions, cannot im-

mediately subordinate all personal, local,

and denominational ambitions, so as to take

the national and world view of this matter.

Or, if seeing rightly, as it is believed some

of them do, they have not yet made up their

minds to suffer the temporary losses and re-

proaches liable to follow a patriotic declara-

tion of independence. If, therefore, I have

at any time spoken of the half-dozen insti-

tutions whose present executive heads do

not concur, as opposing the national uni-

versity idea, the remark was too sweeping,

for I am now satisfied that many of the

broadest of the men thus embraced are in

heart with us, that the opponents in these

institutions constitute a minority only, and

that of these many will be found on the

affirmative side when fully informed con-

cerning the national university proposed.

SPECIAL OFFICES OP A NATIONAL UNIVERSITY.

Neither the above mentioned nor the un-

enlisted of whatever class or quarter have

yet realized that the efforts made for a na-

tional university are not so much because

we are still without a single exclusively

post-graduate university in America, and

are therefore properly regarded by the for-

eign world as in the second rank, with

thousands of our graduates annually going

abroad for the facilities we do not furnish,

but rather because the national university

we seek to have established at Washington

would fulfill special offices ofnational impor-

tance which none other, whether private,

denominational, or state, much less this

Memorial Institution, could by any possi-

bility fulfill—among them these :

1. It would serve to supplement, co-

ordinate, guide, inspire and finally perfect

the whole series of public educational

agencies in the United States and thus en-

title us to speak of ' The American System
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of Education '—a system such as this great

republic certainly should have without

further delay.

In the words of the editor of Science,

issue of February 5, 1897, " A great nation-

al university would be the head of our

educational system. It would not inter-

fere with existing universities any more
than these interfere with our colleges, or

our colleges with our schools. Our present

universities consist chiefly of professional

schools, on the one hand, and of colleges

for the instruction of boys on the other.

They are indeed developing toward true

universities, but nothing could better hasten

and direct this development than a national

university."

2. A national university could more

properly than other institutions, with less

embarrassment to the Government, and

with great common advantage, still further

utilize the resources already at Washington

in the form of libraries, museums, gardens,

laboratories and observatories, at a cost of

$40,000,000 to the whole people, and all of

which, together with the $7,000,000 a year

for maintenance and utilization, and the

possible help of scientific and practical ex-

perts, are, in some part, as I have said be-

fore, an enormous capital running to waste.

3. A national university would power-

fully influence ambitious students in the

public schools of whatever grade, even

though purposing to make their college

studies, or even a measure of post-gradu-

ate study, in denominational institutions of

their preference. They would keep it in

view as the final goal, the place of final

preparation for special spheres of activity

in life.

4. Moreover, a national university would

at the same time in many ways help, and

in nowise hinder, all the other institutions

of the country ; for in the first place, being

without general academic courses of study,

like a college, it would receive college and

university graduates for special studies

only, leaving the general work looking to

purely academic degrees (certainly those

below the doctorate) to existing colleges

and universities
; and, secondly, being free

from both local and denominational ambi-
tions, it would naturally deal with all in-

stitutions of high rank and doing any work
supremely well, in a most liberal manner,
and in harmony with the best system of

cooperation that could be devised.

5. When in full operation the national

university would be more effective than all

other institutions in keeping at home the

three to five thousand of our graduates who
now annually go abroad for the completion

of their studies. The honor of its approval

would soon come to be esteemed before

any that could be offered by the foreign

world.

6. A national university would at length

attract thousands of students of high char-

acter and attainments from other lands,

whose return, after years of contact with a

prosperous, cultured and happy people liv-

ing under free institutions, would tend to

promote the cause of liberal government

everywhere.

7. A national university would be able,

as would none other, to attract to its own
service, as lecturers, expert workers, guides,

and directors, many of the most gifted and

best qualified of those in the Government

service at Washington, with the triple ad-

vantage of economy to the university, of

increase of revenue to those so employed,

and of an improved service in the Govern-

ment through the added attraction thus

furnished to superior men and women who
now hesitate and ofttimes refuse to enter

the service because of insufficient salaries

and the less than satisfying dignity of

many positions on this very account. In

other words, men of genius and rare ac-

quirements would accept places in the Gov-

ernment, and of lower grade than otherwise,
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because of promised or probable connection

with the world's leading university.

8. As could none other, a national uni-

versity would attract men of genius and

distinction from every quarter of the world

to its professorships, lectureships and fel-

lowships, thus increasing the cultured in-

tellectual forces of both university and

country.

9. A national university, to an important

extent, and as could no other institution,

whatever its rank, would make itself a co-

worker with the Government in the several

Departments ; meeting their demands with

the least possible delay ; making trust-

worthy answers (as in the military and

naval Academies) to important questions
;

taking up, on request, the solution of diffi-

cult problems of every sort ; and supplying

the Government with experts of supreme

ability in greater number because drawn
from the field of the world.

10. A national university would create

an atmosphere at the national capital that

would be influential for good in all depart-

ments of the Government, and so increase

the demand for public men of character

and culture as to furnish a new guaranty

of wise legislation, and justice ofjudgment,

as well as of faithfulness and efficiency of

administration.

11. A national university, thus honored

and encouraged, would powerfully stimulate

and strengthen the patriotic sentiment of

the country. The people universally would

come to feel a pride in it as a sign of intel-

lectual supremacy and of exalted aims,

while to students in the schools and colleges

of the States it would furnish a juster con-

ception of what is meant by the field of

learning, as well as new incentives to

higher, and the highest possible, attain-

ments ; thus contributing in a degree beyond

calculation to make us an educated people,

and filling us with the determination to be-

come the most cultured of all peoples.

12. Having duly established a university

of the United States and made it capable of

fulfilling all these offices, so important,

shall we not have gained for our country

that rank and influence among the nations

to which not all our vast and varied

material resources, the genius and wonder-

ful energy of our people, and all our con-

quests in war are alone equal ? Heirs to the

better part of this great continent, with its

vast resources of every sort, we have indeed

made a wonderful growth in area, popula-

tion, wealth and power; and meanwhile

there has been a corresponding develop-

ment in the boundless realm of the sciences,

so that the national university we should

now establish must difier in some respects

(those of extent and greatness) from that

which would have been founded in the days

of Washington. Nevertheless, the special

reasons which he so clearly had in mind
have not only remained, as they ever must,

but have strengthened with the years.

They inhere in the nature of the case and

should be regarded as conditions of a real

supremacy of the American republic and

of its becoming the world's most efiective

promoter of human advancement.

Other offices to be fulfilled by a national

university will suggest themselves ; but are

not these enough to satisfy and forever

silence the query, " Do we really need

another and national university? "

The establishment by Congress of a

national university is an undertaking of so

great importance, of such origin, and of

such advocacy throughout the whole period

of the nation's life as to have gained an

abiding place in the hearts of the people.

It is an undertaking, the necessity for whose

success is a firm conviction among the men
most worthy to be heard in the interest

of American education, and one the lead-

ership in which, from first to last, has

been as purely patriotic as any that was

ever known, in peace or war. Such an
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undertaking will surely triumph. Schemes

skilfully devised may delay, but they cannot

prevent, the establishment of a University

of the United States.

John W. Hoyt,

Chairman National University Committee.

ADDRESS OF THE PRESIDENT OF THE
PHYSIOLOGICAL SECTION OF THE BRITISH

ASSOCIATION FOR THE ADVANCE-
3IENT OF SCIENCE*

When the British Association met in

Glasgow twenty-five years ago I had the

honor of presiding over Physiology, which

was then only a subsection of Section D.

The progress of the science during the

quarter of a century has been such as to en-

title it to the dignity of a section of its own,

and I feel it to be a great honor to be again

put in charge of the subject. While twenty-

five years form a considerable portion of the

life of a man, from some points of view they

constitute only a short period in the life of

a science. But just as the growth of an

organism does not always proceed at the

same rate, so is it with the growth of a

science. There are times when the applica-

tion of new methods or the promulgation of

a new theory causes rapid development, and

there are other times when progress seems

to be slow. But even in these quiet periods

there may be steady progress in the accumu-

lation of facts, and in the critical survey of

old questions from newer points of view.

So far as physiology is concerned, the last

quarter of a century has been singularly

fruitful, not merely in the gathering in of

accurate data by scientific methods of re-

search, but in the way of getting a deeper

insight into many of the problems of life.

Thus our knowledge of the phenomena of

muscular contraction, of the changes in the

secreting cell, of the interdependence of

organs illustrated by what we now speak of

as internal secretion, of the events that

* Glasgow meeting, 1901.

occur in the fecundated ovum and in the

actively growing cell, of the remarkable

processes connected with the activity of an
electrical organ, and of the physiological

anatomy of the central nervous organs, is

very difierent from what it was twenty-five

years ago. Our knowledge is now more
accurate, it goes deeper into the subject

and it has more of the character of scientific

truth. For a long period the generaliza-

tions of physiology were so vague, and
apparently so much of the nature of more
or less happy guesses, that our brethren, the

physicists and chemists, scarcely admitted

the subject into the circle of the sciences.

Even now we are sometimes reproached

with our inability to give a complete solu-

tion of a physiological problem, such as,

for example, what happens in a muscle

when it contracts ; and not long ago physi-

ologists were taunted bj' the remark that

the average duration of a physiological

theory was about three years. But this

view of the matter can only be entertained

by those who know very little about the

science. They do not form a just concep-

tion of the difiBculties that surround all

physiological investigation, difficulties far

transcending those relating to research in

dead matter; nor do they recollect that

many of the more common phenomena of

dead matter are still inadequately ex-

plained. What, for example, is the real

nature of elasticity ; what occurs in dis-

solving a little sugar or common salt in

water; what is electrical conductivity?

In no domain of science, except in mathe-

matics, is our knowledge absolute ; and

physiology shares with the other sciences

the possession of problems that, if I may

use a paradox, seem to be more insoluble

the nearer we approach their solution.

The body of one of the higher animals

—

say that of man—is a highly complex mech-

anism, consisting of systems of organs, of

individual organs and of tissues. Physi-
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ologists have been able to give an explana-

tion of the more obvious phenomena. Thus
locomotion, the circulation of the blood,

respiration, digestion, the mechanism of the

senses and the general phenomena of the

nervous system have all been investigated,

and in a genejal way they are understood.

The same statement may be made as to the

majority of individual organs. It is when
we come to the phenomena in the living

tissues that we find ourselves in difficulties.

The changes happening in any living cell,

let it be a connective tissue corpuscle or a

secreting cell or a nerve-cell, are still im-

perfectly understood ; and yet it is upon

these changes that the phenomena of life

depend. This has led the more thoughtful

physiologists in recent years back again to

the study of the cell and of the simple

tissues that are formed from cells. Further,

it is now recognized that if we are to give

an adequate explanation of the phenomena
of life, we should study these, not in the

body of one of the lower organisms, as was

at one time the fashion, where there is little

if any differentiation of function—the whole

body of an amceboid organism showing

capacities for locomotion, respiration, diges-

tion, etc.—but in the specialized tissue of

one of the higher animals. Thus the

muscle-cell is specialized for contraction,

and varieties of epithelium have highly

specialized functions.

But when cells are examined with the

highest microscopic powers, and with the

aid of the highly elaborated methods of

modern histology, we do not seem to have

advanced very far towards an explanation

of the ultimate phenomena. There is the

same feeling in the mind of the physiologist

when he attacks the cell from the chemical

side. By using large numbers of cellular

elements, or by the more modern and fruit-

ful methods of micro-chemistry, he resolves

the cell-substance into proteids, carbo-

hydrates, fats, saline matter and water,

with possibly other substances derived from

the chemical changes happening in the cell

while it was alive
; but he obtains little in-

formation as to how these proximate con-

stituents, as they are called, are built up
into the living substance of the cell. But
if we consider the matter it will be evident

that the phenomena of life depend on

changes occurring in the interactions of

particles of matter far too small even to be

seen by the microscope. The physicist and
the chemist have not been content with the

investigation of large masses of dead mat-

ter, but to explain many phenomena they

have had recourse to the conceptions of

molecules and atoms and of the dynamical

laws that regulate their movements. Thus
the conception of a gas as consisting of

molecules having a to-and-fro motion, first

advanced by Kronig in 1856 and by Clausius

in 1857, has enabled physicists to explain

in a satisfactory manner the general phe-

nomena of gases, such as pressure, viscosity,

diffusion, etc. In physiology few attempts

have been made in this direction, probably

because it was felt that data had not been

collected in sufficient numbers and with

sufficient accuracy to warrant any hypoth-

esis of the molecular structure of living

matter, and physiologists have been content

with the microscopic and chemical exami-

nation of cells, of protoplasm and of the

simpler tissues formed from cells. An ex-

ception to this general remark is the well-

known hypothesis of Du Bois-Eeymond as

to the existence in muscle of molecules hav-

ing certain electrical properties, by which

he endeavored to explain the more obvious

electrical phenomena of muscle and nerve.

The conception of gemmules by Darwin

and of biophors by Weismann are examples

also of a hypothetical method of discussing

certain vital phenomena.

The conception, however, of the exist-

ence in living matter of molecules has not

escaped some astute physicists. The sub-
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ject is discussed with his usual suggestive-

ness by Clerk Maxwell in the article ' Atom '

in the ' Eucyclopsedia Britannica ' in the

volume published in 1875, and he places

before the physiologist a curious dilemma.

After referring to estimates of the diameter

of a molecule made by Loschmidt in 1865,

by Stoney in 1868, and by Lord Kelvin

(then Sir W. Thomson) in 1870, Clerk

Maxwell writes

:

" The diameter and the mass of a mole-

cule, as estimated by these methods, are,

of course, very small, but by no means in-

finitely so. About two millions of the mole-

cules of hydrogen in a row would occupy a

millimeter, and about two hundred million

million million of them would weigh a mil-

ligram. These numbers must be con-

sidered as exceedingly rough guesses ; they

must be corrected by more extensive and

accurate experiments as science advances
;

but the main result, which appears to be

well established, is that the determination

of the mass of a molecule is a legitimate

object of scientific research, and that this

mass is by no means immeasurably small.

" Loschmidt illustrates these molecular

measurements by a comparison with the

smallest magnitudes visible by means of a

microscope. JSTobert, he tells us, can draw

4,000 lines in the breadth of a millimeter.

The intervals between these lines can be

observed with a good microscope. A cube,

whose side is the 4,000th of a millimeter,

may be taken as the minimum visible for the

observers of the present day. Such a cube

would contain from 60 to 100 million

molecules of oxygen or of nitrogen ; but

since the molecules of organized substances

contain on an average about fifty of the

more elementary atoms, we may assume

that the smallest organized particle vis-

ible under the microscope contains about

two million molecules of organic matter.

At least half of every living organism con-

sists of water, so that the smallest living

being visible under the microscope does not

contain more than about a million organic

molecules. Some exceedingly simple or-

ganism may be supposed built up of not

more than a million similar molecules. It

is impossible, however, to conceive so small

a number suflBcient to form a being fur-

nished with a whole system of specialized

organs.

" Thus molecular science sets us face to

face with physiological theories. It forbids

the physiologist from imagining that struc-

tural details of infinitely small dimensions

can furnish an explanation of the infinite

variety which exists in the properties and

functions of the most minute organisms.

" A microscopic germ is, we know, capable

of development into a highly organized ani-

mal. Another germ, equally microscopic,

becomes when developed an animal of a

totally diff'erent kind. Do all the differ-

ences, infinite in number, which distinguish

the one animal from the other arise each

from some difference in the structure of the

respective germs ? Even if we admit this

as possible, we shall be called upon by the

advocates of pangenesis to admit still

greater marvels. For the microscopic

germ, according to this theory, is no mere

individual but a representative body, con-

taining members collected from every rank

of the long-drawn ramification of the an-

cestral tree, the number of these members
being amply sufficient not only to furnish

the hereditary characteristics of every

organ of the body and every habit of the

animal from birth to death, but also to af-

ford a stock of latent gemmules to be passed

on in an inactive state from germ to germ,

till at last the ancestral peculiarity which

it represents is revived in some remote de-

scendant,

" Some of the exponents of this theory of

heredity have attempted to elude the diffi-

culty of placing a whole world of wonders

within a body so small and so devoid of
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visible structure as a germ by usiug the

phrase structureless germs. ISTow one ma-

terial system can differ from another only

in the configuration and motion which it

has at a given instant. To explain differ-

ences of function and development of a germ

without assuming differences of structure

is, therefore, to admit that the properties of

a germ are not those of a purely material

system."

The dilemma thus put by Clerk Maxwell

is (first) that the germ cannot be structure-

less, otherwise it could not develop into a

future being, with its thousands of char-

acteristics; or (second) if it is structural it

is too small to contain a sufficient number
of molecules to account for all the char-

acteristics that are transmitted. A third

alternative might be suggested, namely,

that the germ is not a purely material sys-

tem, an alternative that is tantamount to

abandoning all attempts to solve the prob-

lem by the methods of science.

It is interesting to inquire how far the

argument of Clerk Maxwell holds good in

the light of the knowledge we now possess.

First, as regards the minimum visible. The
smallest particle of matter that can now be

seen with the powerful objective and com-

pensating eyepieces of the present day is

between the 400V00 and the goirooo of

an inch, or 2W0T0 of a millimeter in di-

ameter, that is to say, five times smaller

than the estimate of Helmholtz of 4^00"

of a millimeter. The diffraction of light in

the microscope forbids the possibility of

seeing still smaller objects, and when we
are informed by the physicists that the

thickness of an atom or molecule of the

substances investigated is not much less

than a millionth of a millimeter, we see

how far short the limits of visibilitj' fall of

the ultimate structure of matter.

Suppose, then, we can see with the high-

est powers of the microscope a minute

particle having a diameter of of a

millimeter, it is possible to conceive that

some of the phenomena of vitality may be

exhibited by a body even of such small di-

mensions. The spores of some of the mi-

nute objects now studied by the bacteriolo-

gist are probably of this minute size, and it

is possible that some may be so minute that

they can never be seen. It has been ob-

served that certain fluids derived from the

culture of microorganisms may be filtered

through thick asbestos filters, so that no

particles are seen with the highest powers,

and yet those fluids have properties that

cannot be explained by supposing that they

contain toxic substances in solution, but

rather by the assumption that they contain

a greater or less number of organic par-

ticles so small as to be microscopically in-

visible. I am of opinion, therefore, that it

is quite justifiable to assume that vitality

may be associated with such small particles,

and that we have by no means reached

what may be called the vital unit when we
examine either the most minute cell or even

the smallest particle of protoplasm that can

be seen. This supposition may ultimately

be of service in the framing of a theory of

vital action.

Weismann in his ingenious speculations

has imagined such a vital unit to which he

gives the name of a biophor, and he has

even attempted numerical estimates. Be-

fore giving his figures let us look at the

matter in another way. Take the average

diameter of a molecule as the millionth of

a millimeter, and the smallest particle vis-

ible as the ^o^^-g-Q of a millimeter. Im-

agine this small particle to be in the form

of a cube. Then there would be in the side

of the cube, in a row, fifty such molecules,

or in the cube 50 x 50 x 50 = 125,000 mole-

cules. But a molecule of organized matter

contains about fifty elementary atoms. So

that the 125,000 molecules in groups of

about fifty would number i^|^^^ = 2,500

organic particles. Suppose, as was done
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b}^ Clerk Maxwell, one-half to be water;

there would remain 1,250 organic particles.

The smallest particle that can be seen by

the microscope may thus contain as many
as 1,250 molecules of such a substance as a

proteid.

Weismann's estimates as to the dimen-

sions of the vital unit to which he gives

the name of biophor may be shortly stated.

He takes the diameter of a molecule at

g^Q^Q^^ of a millimeter (instead of the

one millionth) and he assumes that the

biophor contains 1,000 molecules. Sup-

pose the biopher to be cubical, it would

contain ten in a row, or 10 X 10 x 10 =
1,000. Then the diameter of the biophor

would be the sum of ten molecules, or

2 00 X lU = xo"oo o"o"o ®^ 2iro"o "0"0 ^'^ ^

millimeter. Two hundred biophors would

therefore measure yowoo" ^^ yoW Dana, or

1/^ (micron = Y^^oo" mm.). Thus a cube

one side of which was 1 /j- would contain

200 X 200 X 200 = 8,000,000 biophors. A
human red blood corpuscle measures

about 7.7 fj-; suppose it to be cubed, it

would contain as many as 3,652,264,000

biophors.

ISTow if the smallest particle that can be

seen (a^owo inm.) may contain 1,250

molecules, let us consider how many
exist in a biophor, which we may im-

agine as a little cube, each side of which

is 2Toinro ^^- There would then be

five in a row of such molecules, or in

the cube 5x5x5 = 125 molecules ; and

if the half consisted of water about sixty

molecules.

Let us apply these figures to the minute

particles of matter connected with the

hereditary transmission of qualities. The
diameter of the germinal vesicle of the

ovum is 2^y^ of a millimeter. Imagine

this a little cube. Taking the diameter of

an atom at jo^o^^oo'o' ^^ ^ millimeter, and
assuming that about fifty exist in each or-

ganic molecule (proteid, etc.), the cube

would contain at least 25,000,000,000,000

organic molecules. Again, the head of the

spermatozoid, which is all that is needed

for the fecundation of an ovum, has a di-

ameter of about Y^-g- mm. Imagine it to be

cubed ; it would then contain 25,000,000,-

000,000 organic molecules. When the two
are fused together, as in fecundation, the

ovum starts on its life with over 25,000,-

000,000,000 organic molecules. If we as-

sume that one-half consists of water, then

we may say that the fecundated ovum may
contain as many as about 12,000,000,000,-

000 organic molecules. Clerk Maxwell's

argument that there were too few organic

molecules in an ovum to account for the

transmission of hereditary peculiarities does

not apparently hold good. Instead of the

number of organic molecules in the germi-

nal vesicle of an ovum numbering some-

thing like a million, the fecundated ovum
probably contains millions of millions.

Thus the imagination can conceive of com-

plicated arrangements of these molecules

suitable for the development of all the parts

of a highly complicated organism, and a suf-

ficient number, in my opinion, to satisfy all

demands of a theory of heredity. Such a

thing as a structureless germ cannot exist.

Each germ must contain peculiarities of

structure sufficient to account for the evolu-

tion of the new being, and the germ must

therefore be considered as a material sys-

tem.

Further, the conception of the physicist

is that molecules are more or less in a state

of movement, and the most advanced think-

ers are striving towards a kinetic theory of

molecules and of atoms of solid matter

which will be as fruitful as the kinetic the-

ory of gases. The ultimate elements of

bodies are not freely movable each by it-

self; the elements are bound together by

mutual forces, so that atoms are combined

to form molecules. Thus there may be

two kinds of motion, atomic and molecular.
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By molecular motion is meant, " the trans-

latory motion of the centroid of the atoms

that form the molecule, while as atomic

motion we count all the motions which the

atoms can individually execute without

breaking up the molecule. Atomic motion

includes, therefore, not only the oscillations

that take place within the molecule, but

also the rotation of the atoms about the

centroid of the molecule." *

Thus it is conceivable that vital activities

may also be determined by the kind of

motion that takes place in the molecules of

what we speak of as living matter. It may
be different in kind from some of the

motions known to physicists, and it is con-

ceivable that life may be the transmission

to dead matter, the molecules of which

have already a special kind of motion, of a

form of motion std generis.

I offer these remarks with much diffi-

dence, and I am well aware that much that

I have said may be regarded as purely

speculative. They may, however, stimu-

late thought, and if they do so they will

have served a good purpose, although they

may afterwards be assigned to the dust-

heap of effete speculations, Meyer writes

as follows in the introduction to his great

work on ' The Kinetic Theory of Gases,'

p. 4 : "It would, however, be a consider-

able restriction of investigation to follow

out only those laws of nature which have a

general application and are free from hy-

pothesis ; for mathematical physics has won
most of its successes in the opposite way,
namely, by starting from an unproved and
unprovable, but probable, hypothesis, ana-

lytically following out its consequences in

every direction, and determining its value

by comparison of these conclusions with

the result of experiment.

"

John G. McKendrick.
University of Glasgow.

* Meyer, 'Kinetic Theory of Gases.' Translated

by Baynes, London, 1899, p. 6.

DATA ON SONG IN BIRDS. OBSERVATIONS
ON THE SONG OF BALTI3I0RE ORIOLES

IN CAPTIVITY.

Much has been written in regard to the

songs of birds, and no small part of the

literature of the subject has dealt with the

problem of the way in which many kinds

of birds have acquired the distinctive song

that characterizes each different species.

In the eastern United States many of us

recognize, without seeing, the singer, on

hearing the song of one of our commoner
native birds. We say, ' A robin is sing-

ing,' 'Listen to the bobolink,' 'That is a

song sparrow.'

Some who pay close and particular atten-

tion realize that individuals of a given kind

have sometimes slight, though marked,

variations in the method of song that dis-

tinguish them from the mass of their kind

and characterize them as individuals which

are readily known by their peculiar personal

song. So we say, ' This robin is a good

singer, '
' The note of that thrush is par-

ticularly pleasing,' ' That oriole has some

harsh notes.' Such comments are indica-

tive of the taste or appreciation of the

listener and are only introduced here to

emphasize two facts. First, that the song

of all the individuals of a given kind of

bird, as the robins, is so characteristic that

we call it the robin's song, readily recognize

it, and know that, in the main, all the

robins of a given region have a common
song, so much alike that we do not indi-

vidualize the singer. Second, that now and

again individual birds ofa given kind, robins

again for example, are readily distinguish-

able as individuals by some turn or phras-

ing of the notes that gives to the individual

singer an identity as a particular robin,

with an individual song, different, to a

greater or less degree, from the mass of

robins in the same region.

The question at once suggests itself:

How is this characteristic song acquired ?



October 4, 1901.] SCIENCE. 523

Is it a matter of inheritance ? Or does each

robin learn to sing ? Is it inherent in the

species or is this song of the robin a matter

of education ?

A. R. Wallace and Lloyd Morgan espe-

cially have advanced hypotheses to account

for the matter of call notes and song, and

Mr. Morgan's work is based on many care-

ful experiments that are set forth in his book,

'Habit and Instinct.' But, so far, I am
not aware of any prolonged or detailed ac-

count of the study of this factor, as it de-

velops with, and extends through, the life

of a given individual, nor has a second

generation been carefully watched.

The following experiment, though imper-

fect and by no means as exhaustive as

could be desired, seems, however, worthy

of record, as from it certain conclusions

may be drawn. The notes accumulated

extend over a period of nearly five years

and are briefly as follows :

On July 7, 1895, I took from a maple

tree at Annisquam, Massachusetts, a nest

of the Baltimore oriole. {Icterus galbula),

which contained three very young birds.

They were quite naked and showed no signs

of wing or tail feathers. They appeared to

be about five days old. As a record to

refer to, one was killed and preserved in

alcohol. The other two were carefully

reared by hand and throve well.

So far as I know, they did not hear, after

coming into my possession, any birds sing,

nor did any person whistle or sing to

them.

At the age of between three and four

weeks they were able to feed and care for

themselves. They began then to fly from

place to place about the room, and it became

necessary to confine them in a cage. How-
ever, they were allowed the larger liberty

of the sitting room for a portion of each

day and were very tame and familiar, for a

long period calling for food in the character-

istic oriole way and begging with drooping

fluttering wings of any one who came into

the room,

By August 1 they were fully fledged

and the downy first plumage of the head

and body began to be replaced by the com-

pact and finished plumage of the first

autumn. The wing and tail feathers were,

however, not moulted at this time.

During the first week in October, the

birds were taken by me to Boston. Here I

lived in rooms on the upper floor of a four-

story house where there were no other

birds in confinement, so that no song of

any kind was heard by the birds while at

this place.

Now I began to appreciate that both were

female birds and also noted great tempera-

mental diflerences in the two. One was
timid, and the other taking advantage of

this characteristic, scolded and chased the

timid bird both in the cage and when at

large in the room. So by name I began to

distinguish them as Driver and Timid,

which last soon became Timmy, a name
always associated in my mind with Balti-

more orioles.

At this time they had a single call note

very like that of wild birds, but with a

slightly different quality difficult to define,

more abrupt, musical and much louder.

They also had the peculiar rattling chatter

associated with orioles . These were all their

notes and were uttered rarely, the infant

appeal so prevalent during the first four

weeks of their lives having disappeared

with their babyhood.

During the next few months their lives

had no marked events. Each day they

spent much time out of the cage at large in

the room. Threads interested them, and

hours were spent by the two birds in sew-

ing, for I can use no other word, threads

and strings into the wire bars of the cage

they lived in. Without any semblance of

weaving a nest or attempting to shape one,

the birds simply tied and wove the threads
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into the wire until there were no loose

ends. Ultimately thick bunches of thread

and string on the bars characterized the

cage.

I have told all this detail, really foreign

to my thesis, because it seems important to

record an inheritance so marked. The
birds never learned to do more with

threads than is here described, though they

were ultimately allowed a room to live in

with branches of trees to alight on, etc.,

and at least one of them laid eggs in an

artificial nest.

On February 16, 1896, I took the birds

by train from Boston to New York, where

they spent the succeeding months until

May 6 in a room in a large hotel. I wish

to emphasize again two facts : both birds

were females though I was not absolutely

sure of it at this period, and, so far as I am
aware, they heard no birds sing after I took

them from their parents when about five

days old, until after I took them to the

country again on May 6, as will presently

be related.

After reaching New York it was found

expedient to keep them in separate cages

when confined, though they were daily al-

lowed much liberty at large in the room.

During the last of February a partial moult

occurred in both birds. This was chiefly

the feathers of the head, throat and back.

The wing and tail feathers were not shed.

Till now the two birds had looked so

much alike, that in order to readily distin-

guish them I had early in October clipped

the tips of the secondary feathers in one of

Timmy's wings. This was a distinct mark
even with the wings closed. But with the

moult I am about to discuss, the birds

ceased to be alike in appearance and were

readily recognized.

Timmy in this moult acquired a dis-

tinct black throat patch, some black arrow-

shaped marks in the feathers of the top of

the head and decidedly dusky patches about

the region of the ears. The throat patch

extended over the throat proper. The en-

tire period taken in completing this moult
was about three weeks.

The other bird. Driver, did not acquire

any decided black marking about the head,

throat or ears, and only showed a few scat-

tered tiny black feathers.

Before this moult was quite completed,

during the latter part of February, the

birds began to sing. The interval between

the singing was sometimes several days,

and only a very few minutes in each day

were devoted to song. This song was very

low and soft, and more or less broken,

reminding one of the song of the white-

throated sparrow {Z. albicoUis) as it is

heard during the fall and in the early spring

migrations.

Timmy was the first to sing in this way,

and the period of song when noticed was

brief, not lasting more than about one min-

ute. The song was not heard again for

several days. Then it became of daily oc-

currence, and was gradually more prolonged

and better sustained. About five days after

Timmy began to sing. Driver sang also.

Driver soon became the chief singer, so that

Timmy's weaker song was not so noticeable.

But both increased in volume, and frequency

all through the month of March, and during

April and the first half of May while day-

light lasted, the song was incessant in both

birds. It was now a loud clear series of

notes of great brilliancy, and poured forth

in such rapid succession as to be like that of

the house wren ( T. aedon) in the intervals,

and lasting about as long as the warble of

that bird. Except for the ' rattle ' which was

now and then a part of the repertoire, this

song had nothing in it that reminded one

of the song of the Baltimore oriole as heard

in New York, Massachusetts or at any

point where the birds occur. Through the

second week in May, the song of both birds

gradually diminished.
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I could generally, during the height of

the song season, start the birds to sing by

going to their cages, speaking to them and

whistling a few notes. Here it seems essen-

tial to emphasize the fact that I in no way
trained them to sing and made no effort to

start them in song till long after their

method of singing was established. In

fact, the quality and phrasing of their

singing was of such a character that

none save an expert whistler could re-

produce it.

Early in May of 1896 I took the birds to

the country near New York, where we re-

mained until July 20, 1897, a period of

some fourteen months ; then I moved to

Princeton, New Jersey, where the remainder

of their lives was passed. Both birds died

during the winter of 1899-1900, apparently

of old age.

To go back to the time of departure

from New York in the spring of 1896. As
has been stated, the birds' song became less

frequent by the first week in May, and by

the twentieth of that month they had

ceased to sing. On June 6 I noticed the

first signs of the summer moult and in a

very few days it was in full progress.

It may be well to indicate some of the

details of the change, though this is a di-

vergence from the chief subject. Also, it

should be borne in mind that native birds

kept in confinement are generally about a

month earlier in moulting and also in the

song season, than are the representatives of

the same species at liberty out of doors.

This applies to all the species I have kept

in confinement and when the birds are per-

fectly normal and healthy—so sound in

health as to breed in captivity, which seems a

good criterion. As examples, I may men-
tion the bluebird (S. sialis), robin (ilf. mi-

gratoria), wood thrush (H. mustelina), cat-

bird ((r. carolinensis) , brown thrasher (H.

rufus), and the orchard oriole (I. sjiurius),

all of which I have had live and breed and

go through the song and moult seasons

year after j^ear in captivity.

The moulting period of the two orioles

occupied a month, and early in July both

were in most exquisite fall plumage. The
deeper orange and rusty tint that is so char-

acteristic of the species, and the suffusion

of the black areas on the throat, were as

marked and fine in detail as in wild birds.

At this moult for the first time the larger

wing and all the tail feathers were shed and

replaced. The two birds were marvels of

beauty at all times, but just after the full

summer moult they filled those who saw

them with admiration and wonder. After

the moult there was a secondary song sea-

son of short duration. The song was of the

same character, but not so prolonged or

elaborate.

So I have endeavored to give an idea of

a year, or rather more, of these birds' lives,

and the succeeding years to the end were

but repetitions with but slight variation.

Each year the wearing of the tips of the

feathers was apparent in January, and a

partial moult such as I have described took

place late in that month or in February.

Then began again the peculiar low soft song

at infrequent intervals, presently becom-

ing noticeable in volume and occurrence,

till the song wave reached its height and

died away. Each early June found the

birds putting on an entirely new garment

of feathers.

I have spoken before in this paper of the

observations of a second generation. I

find that this perhaps convej's a wrong im-

pression. Let me saj' at once that the

second generation consisted of a brood of

young orioles in no way related to Timmy
or Driver, However, for the purpose of

my subject, really these were a second gen-

eration, of birds of a given kind, subject to

the influence of older birds of their own
species.

On June 15, 1897, when Timmy and
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Driver had passed through the song seasons

and had a well-established song formula of

their own, I obtained a brood of Baltimore

orioles wliich I believed to be about six days

old. The birds were secured at South

Orange, N". J. , a point several hundreds of

miles from the birthplace of my original

birds, Timmy and Driver. I shall distin-

guish these birds, when speaking of them,

as the brood of 1897. They were reared in

the same way that the other orioles had
been, except that they had the society of,

and were closely associated during their early

lives with, the two older orioles.

The moults occurred at the same intervals

that I have indicated, and by the winter of

1897-1898 I was able to distinguish the

sexes of my four new birds by the charac-

teristics that correlate with sex. Three

were males and assumed full nuptial plu-

mage by a partial moult in late January
and parfe of February. The fourth bird was
a female.

On my coming to live in Princeton when
these 1897 orioles were about seven weeks
old, they, as well as Timmy and Driver, had
an especial room given over to their use, and
from that time on the birds knew little or

nothing of cage life.

After the spring or, rather, late winter

moult of 1898, Timmy and Driver began to

sing as they had done in the two previous

years. At this time friends, good field

ornithologists, familiar with the conven-

tional song of the Baltimore oriole, heard

them both sing, and not having up to that

time seen the birds, were at a loss to identify

the song as being like anything they had
ever heard.

Soon after Timmy and Driver began to

sing, the 1897 birds one by one joined, and
in a month all were singing a song not to

be distinguished from that of the two older

birds. They outlived Timmy and Driver a

year or more and always sang as I believe

they had been taught by older birds of their

own kind. In short, only six orioles have
ever sung this song, for I pursued the ex-

periment no farther, other matters inter-

fering.

My conclusion is that two birds, isolated

from their own hind andfrom all birds, but with

a strong inherited tendency to sing, origi-

nated a novel method of song, and that four

birds, isolated from wild representatives of their

own kind, and associated with these two who had

invented the new song, learned it from them
and never sang in any other way.

William E. D. Scott,

Curator of Ornithology.

Princeton University.

THE BOTANICAL SOCIETY OF AMERICA.

The Botanical Society of America met in

business sessions in Room 4 of the High
School Building, Denver, Col., August 27

and 28, 1901, and presented its scientific

program in joint session with Section G of

the A. A. A. S. in the same place on Au-

gust 28. The Presidential address on ' The
Problems and Possibilities of Systematic

Botany,' by Professor B. L. Robinson, was

read by Dr. J. M. Coulter. The following

program was presented :

' The Fundamental Phenomena of Vegetation '
: F.

E. Clements.
' The Physical Basis of Ecology '

; F. E. Clements.
' A System of Nomenclature for Phytogeography '

:

F. E. Clements.
' The Plant Formations of the Rocky Mountains '

:

F. E. Clements.
' Early Winter Color of the Plant Formations of the

Great Plains '
: C. E. Bessey.

' The Anatomy of the Embryo and Seedling of Tsuga

Canadensis CsLTT ' (by invitation) : W. A. MURRILL.
' Clues to Eelationships among Hetercecious

Plants ' : J. C. Arthur.
' The Thermal Relations of Vegetation '

: D. T. Mac-
DOUGAL.

' The Application of Ecology in Taxonomy ' : F. E.

Clements.
' Some of the Changes now taking place in a For-

est of Oak Openings '
: W. J. Beal.

' The Life-History of Viitaria Lineata ' : E. G.

Britton and A. Taylor.
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In accordance with the adoption of an

amendment to the Constitution of the A.

A. A. S., Drs. Bessey and Halsted were

chosen to represent the Society on the

Council of the Association at the sessions

just finished.

A committee consisting of Drs. Wm. Tre-

lease, N". L. Britton and B. L, Robinson

was appointed to report upon the condition

of the National Herbarium, and to recom-

mend changes for its improvement.

As a result of consideration of the report

of the committee on the policy of the Soci-

ety appointed a year ago, it was resolved

" That it is the present policy of the Society

to accumulate invested funds until the an-

nual income, interest and dues, is at least

$500, and then to use such income yearlj'^,

or at greater or less intervals, as circum-

stance may dictate, for the best advance-

ment of botanical knowledge."

The address of the retiring President at

the next annual meeting will be delivered

by Professor B. D. Halsted, who presided

over the session, and whose term of office

has just expired.

The officers for the ensuing year are :

President, J. C. Arthur.

Vice-President, B. T. Galloway.

Treasurer, C. A. Hollick.

Secretary, D. T. MacDougal.

Councillors, C. E. Bessey and Wm. Trelease.

D. T. MacDougal,
Secretary.

New York Botanical Garden,
Bronx Park, N. Y. City.

TSE AMERICAN ASSOCIATION FOB THE AD-
VANCEMENT OF SCIENCE.

fellows elected at the DENVER MEETING.

John Almy, Instructor in Physics, University of

Nebraska, Lincoln, Nebr. (B).

J. H. Appleton, Professor of Chemistry, Brown
University, Providence, R. I. (C).

Howard Ayers, President, University of Cincin-

nati, Cincinnati, Ohio (F).

Solon I. Bailey, Associate Professor of Astronomy,

Harvard University, Cambridge, Mass. (A).

Simeon E. Baldwin, Associate Judge of Supreme

Court of Errors, New Haven, Conn. (I).

W. D. Bancroft, Professor of Physical Chemistry,

Cornell University', Ithaca, N. Y. (C).

C. R. Bardeen, Anatomical Laboratory, Wolfe and

Monument Sts., Baltimore, Md. (F, K).

A. E. Beardsley, Professor of Biology, State Nor-

mal School, Greeley, Colo. (F).

John Andrew Bergstrom, Associate Professor of Psy-

chology and Pedagogy, Indiana University, Bloom

-

ington, Ind. (K).

Ernst A. Bessey, Department of Agriculture, Wash-

ington, D. C. (G).

Frank W. Blackmar, Professor of Sociology and

Economics, University of Kansas, Lawrence, Kansas,

(I)-

E. M. Blake, University of California, Berkeley,

Cal. (A).

Thaddeus L. Bolton, Department Philosophy, Uni-

versity of Nebraska, Lincoln, Nebr. (K).

Louis F. G. Bouscaren, Chief Engineer, Water

Works Commission, Cincinnati, Ohio (D).

Charles L. Bouton, Instructor in Mathematics,

Harvard University, Cambridge, Mass. (A).

Wm. L. Bray, Professor of Botany, University of

Texas, Austin, Texas (G).

Lyman J. Briggs, U. S. Dept. of Agriculture, Wash-

ington, D. C. (B).

S. J. Brown, U. S. N., U. S. Naval Academy, An-

napolis, Md. (A).

Lawrence Bruner, Professor of Entomology, Uni-

versity of Nebraska, Lincoln, Nebr. (F).

Edward F. Buchner, New York, N. Y. (H, K).

Luther Burbank, Horticulturist, Santa Rosa, Cal.

(G).

E. S. Burgess, Botanist, 11 W. 88th St., New York,

N. Y. (G).

E. A. Burt, Professor of Natural History, Middle-

bury College, Middlebury, Vt. (G).

William Cain, Professor of Mathematics, Univer-

sity of North Carolina, Chapel Hill, N. C. (A, D).

Florian Cajori, Professor of Mathematics, Colorado

College, Colorado Springs, Colo. (A).

C. N. Calkins, Instructor in Zoology, Columbia

University, New York, N. Y. (F).

F. K. Cameron, Bureau of Soils, U. S. Department

of Agriculture, Washington, D. C. (C).

W. W. Campbell, Director, Lick Observatory, Mt.

Hamilton, Cal. (A).

George L. Cannon, Instructor in Geology, Denver

High School (No. 1), Denver, Col. (E).

H. W. Cattell, Pathologist, 3709 Spruce St., Phila-

delphia, Pa. (K).

Wm. M. Chauvenet, Mining Engineer, 620 Chest-

nut St., St. Louis, Mo. (C).
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.

T. M. Cheesman, Pathologist, Garrison-on-Hud-

son, N. Y. (K).

C. M. Child, Instructor in Zoology, University of

Chicago, Chicago, 111. (F).

Frank Hurlbut Chittenden, Assistant Entomolo-

gist, U. S. Dept. Agriculture, Washington, D. C. (F).

Russell H. Chittenden, Dean Sheffield Scientific

School, Yale University, New Haven, Conn. (C, K).

Frank H.Cilley, Mass. Inst. Technology, Boston,

Mass. (A, B, D).

Gaylord Parsons Clark, Professor of Physiology,

Syracuse University, Syracuse, N. Y. (F, K).

John S. Clark, 110 Boylston St., Boston, Mass. (I).

S. F. Clarke, Professor of Biology, Williams Col-

lege, Williamstown, Mass. (F).

T. D. A. Cockerell, Entomologist, Las Vegas, N.

M.(F).

Chas. W. Comstock, State School of Mines, Golden,

Colo. (A, D).

Edwin Grant Conklin, Professor of Biology, Uni-

versity of Pennsylvania, Philadelphia, Pa. (F).

E. B. Copeland, Plant Physiologist, Morgantown,

W. Va. (G).

L. C. Corbett, Horticulturist, U. S. Dept. of Agri-

culture, Washington, D. C. (G).

F. B. Crocker, Professor of Electrical Engineering,

Columbia University, New York, N. Y. (B, D).

John Franklin Crowell, Bureau of Statistics, U. S.

Treasury Dept., Washington, D. C. (I).

Edgar E. Cumings, Indiana University, Blooming-

ton, Ind. (E).

Susan J. Cunningham, Professor of Mathematics

and Astronomy, Swarthmore College, Swarthmore,

Pa.(A).

Allerton Cushman, Instructor in Chemistry, Bryn
Mawr College, Bryn Mawr, Pa. (C).

Arthur R. Cushny, Professor of Materia Medica and

Therapeutics, University of Michigan, Ann Arbor,

Mich. (K).

C. W. Dabney, President University of Tennessee,

Knoxville, Tenn. (C).

Herman S. Davis, Director, International Lati-

tude Station, Gaithersburg, Md. (A).

Wm. S. Day, Tutor in Physics, Columbia Univer-

sity, New York, N. Y. (B).

E. B. Delabarre, Professor of Psychology, Brown
University, Providence, R. I. (H, K).

David Worth Dennis, Professor of Geology and
Biology, Earlham College, Richmond, Ind. (F).

Franklin Dexter, Associate Professor of Anatomy,

Harvard Medical School, Boston, Mass. (K).

R. B. Dixon, Instructor in Anthropology, Peabody
Museum, Cambridge, Mass. (H).

Richard E. Dodge, Professor of Geography, Teachers'

College, Columbia University, NewYork, N.Y. (E, I).

Garrett Droppers, President of the State University

of South Dakota, Vermilion, S. D. (I).

Wm. Duane, Professor of Physics, University of

Colorado, Boulder, Colo. (B).

A. St. C. Dunstan, Professor of Electrical Engineer-

ing, Polytechnic Institute, Auburn, Ala. (B, D).

Alice Eastwood, Academy of Sciences, San Fran-

cisco, Cal. (G).

Morton John Elrod, Professor of Biology, Univer-

sity of Montana, Missoula, Mont. (F).

Edmund Arthur Engler, President Polytechnic In-

stitute, Worcester, Mass. (A).

Livingston Farrand, Adjunct Professor of Psychol-

ogy, Columbia University, New York, N. Y. (H, K).

Pierre A. Fish, Ithaca, N. Y. (K).

Irving Fisher, Santa Barbara, Cal. (A, I.)

Thomas S. Fiske, Professor of Mathematics, Colum-

bia University, New York, N. Y. (A).

Austin Flint, Professor of Physiology, Cornell

University Medical College, New York, N, Y.

(F, K).

G. B. Frankforter, Professor of Chemistry, Univer-

sity of Minnesota, Minneapolis, Minn. (C).

Wm. H. Freedman, Professor Electrical Engineer-

ing, University of Vt., Burlington, Vt. (B, D).

Melville W. Fuller, Chief Justice U. S. Supreme

Court, 1800 Massachusetts Ave., N. W., Washington,

D. C. (I).

Thomas W. Galloway, Professor of Biology, Mis-

souri Valley College, Marshall, Mo. (F).

K. W. Genthe, Instr. Zoology, University of Michi-

gan, Ann Arbor, Mich. (F).

George B. Germann, Registrar of Columbia Uni-

versity, New York, N. Y. Residenee : 90 Norman
Ave., Brooklyn, N. Y. (A, K).

Wm. J. Gies, College of Physicians and Surgeons,

Columbia University, New York, N. Y. (C).

C. P. Gillette, Professor Zoology, Colo. Agri. Col-

lege, Fort Collins, Colo. (F).

H. M. Goodwin, Professor of Physical Chemistry,

Mass. Inst. Technology, Boston, Mass. (B).

Charles Wilson Greene, Professor of Physiology,

Univ. of Missouri, Columbia, Mo. (K).

E. L. Greene, Professor of Botany, Catholic Univer-

sity, Washington, D. C. (G).

Miss Emily R. Gregory, 501 S. 42d St., Philadel-

phia, Pa. (F).

J. I. Hamaker, Professor of Geology and Biology,

Trinity College, Durham, N. C. (E, F).

John Hayes Hamniond, Mining Engineer and Geol-

ogist, Denver, Colo. (D, E).

Everhart Percy Harding, Instructor in Chemistry,

University of Minnesota, Minneapolis, Minn. (C).

S. Hart, Berkeley Divinity School, Middletown,

Conn. (A).
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Oliver Perry Hay, American Museum of Natural

History, New York, N. Y. (F).

Willet M. Hays, St. Authony Park, Minn. (G, I).

Wm. E. Henderson, Associate Professor of Chemis-

try, Ohio State University, Columbus, Ohio (C).

Alfred J. Henry, Meteorologist, U. S. Weather

Bureau, Washington, D. C. (B).

C. Judson Herrick, Dennison University, Granville,

Ohio (F).

Frank H. Hitchcock, Chief of the Section of For-

eign Markets, U. S. Dept. of Agriculture, Washing-

ton, D. C. (I).

N. Monroe Hopkins, Assistant Professor of Chemis-

try, Columbian University, Washington, D. C. (C).

S. Francis Howard, Professor of Chemistry, Mass.

Agri. College, Amherst, Mass. (C).

Henry M. Howe, Professor of Metallurgy, Columbia

University, New York, N. Y. (D).

Herbert A. Howe, Dir, Chamberlin Observ. , Univ.

of Denver, University Park, Denver, Colo. (A).

William H. Howell, Professor of Physiology, Johns

Hopkins Univ., Baltimore, Md. (F, K).

G. Carl Huber, Junior Professor of Anatomy and

Director of Histological Laboratory, University of

Michigan, Ann Arbor, Mich. (F, K).

G. H. Hudson, State Normal and Training School,

Plattsburg, N. Y. (F).

S. J. Hunter, Associate Professor of Entomology,

University of Kansas, Lawrence, Kansas (F).

Willis Grant Johnson, Associate Editor American

Agriculturist, 52 Lafayette Place, New York, N. Y.

(F).

F. S. Jones, Professor of Physics, University of

Minnesota, Minneapolis, Minn. (B).

Edwin Oakes Jordan, University of Chicago, Chi-

cago, 111. (K).

Charles H. Juddj Professor of Psychology, Univer-

sity of Cincinnati, Cincinnati, Ohio (H, K).

Vernon Lyman Kellogg, Professor of Entomology,

Leland Stanford Junior University, Stanford, Cal.(F).

Arthur Edwin Kennelly, Electrical Engineer,

Crozer Building, Philadelphia, Pa. (D).

C. J. Keyser, Instructor in Mathematics, Columbia

University, New York, N. Y. (A).

A. L. Kimball, Professor of Physics, Amherst Col-

lege, Amherst, Mass. (B).

L. P. Kinnicut, Professor of Chemistry Worcester

Polytechnic Institute, Worcester, Mass. (C).

A. Klrschmann, Professor of Psychology Univer-

sity of Toronto, Toronto, Canada (H, K).

Henry Kraemer, 145 N. 10th St., Philadelphia, Pa.

(G, K).

Edward Kremers, Professor of Pharmaceutical

Chemistry, University of Wiscousin, Madison, Wis.

(C).

A. L. Kroeber, Instructor in Anthropology, Uni-

versity of California, Berkeley, Cal - ( H )

.

Arthur Lachman, Professor of Chemistry, Univer-

sity of Oregon, Eugene, Ore. (C).

Andrew C. Lawson, Professor of Geology, Univer-

sity of California, Berkeley, Cal. (E).

Edward Learning, Instructor in Photography, Col-

lege of Physicians and Surgeons, Columbia Univer-

sity, New York, N. Y. (C, K).

Frederic S. Lee, Adjunct Professor of Physiology,

Columbia University, New York, N. Y. (K).

F. R. Lillie, Professor of Zoology, University of

Chicago, Chicago, 111. (F).

Chas. Joseph Ling, Chamberlin Observatory, Uni-

versity of Denver, University Park, Denver, Colo.

(A).

Alvin Frank Linn, Professor of Chemistry, Witten-

berg College, Springfield, Ohio (C).

F. E. Lloyd, Professor of Botany, Teachers' Col-

lege, Columbia University, New York, N. Y. (G).

A. C. Longden, Adjunct Professor of Physics, Uni-

versity of Wisconsin, Madison, Wis. (B).

J. E. Lough, Professor of Psychology, State Nor-

mal School, Oshkosh, Wis. ( H, K).

Robt. MacDougall, Cambridge, Mass. (H, K).

Edward L. Mark, Professor of Zoology, Harvard

University, Cambridge, Mass. (F).

Edgar A. Mearns, Surgeon, U. S. A., Fort Adams,
Newport, R. I. (K).

S. J. Meltzer, 166 W. 126th Street, New York,

N. Y. (K).

M. M. Metcalf, The Woinan's College of Baltimore,

Baltimore, Md. (F).

Max Meyer, Professor of Psychology, University of

Missouri, Columbia, Mo. (1).

Sidney Edward Mezes, Professor of Philosophy,

University of Texas, Austin, Texas (H, K).

Ephraim Miller, University of Kansas, Lawrence,

Kansas (A).

E. H. Miller, Adjunct Professor of Chemistry,

Columbia University, New York, N. Y. (C).

Will S. Monroe, Supt. of Schools, Westfield, Mass.

(H, K).

G. T. Moore, Vegetable Pathologist, Department of

Agriculture, Washington, D. C. (G).

George Shattuck Morison, Civil Engineer, 49 AVall

Street, New York, N. Y. (D).

D. M. Mottier, Professor of Botany, University of

Indiana, Bloomington, Ind. (G).

Forest Ray Moulton, Instructor in Celestial Me-
chanics, Chicago University, Chicago, 111. (A, E).

H. B. Newson, Associate Professor of Mathematics,

University of Kansas, Lawrence, Kansas (A).

G. A. Osborne, Professor of Mathematics, Massa-

chusetts Institution of Technology, Boston, Mass. (A),
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Wendell Paddock, Professor of Botany and Horti-

culture, Colo. Agr. College, Fort Collins, Colo. (G).

Chas. Skeele Palmer, Professor of Chemistry, Uni-

versity of Colo., Boulder, Colo. (C).

Roswell Park, Pathologist, filO Delaware Ave.,

Buffalo, N. Y. (K).

G. H. Parker, Assistant Professor of Zoology, Har-

vard University, Cambridge, Mass. (F).

Horace B. Patton, Professor of Geology and Min-

eralogy, Colo. School of Mines, Golden, Colo. (E).

F. C. Paulmier, N. Y. State Museum. Albany, N.

Y. (F).

Raymond A. Pearson, Assistant Chief, Dairy

Division, U. S. Dept. of Agriculture, Washington,

D. C. (F, I). .

Wheeler H. Peckham, 80 Broadway, New York, N.

Y. (I).

Frederick Peterson, Instructor in Neurology, Col-

lege of Physicians and Surgeons, Columbia Univer-

sity, 4 W. 50th Street, New York, N. Y. (K).

Newton B. Pierce, Vegetable Pathologist, Santa

Ana, Cal. (G).

W. Townsend Porter, Assistant Professor of Phys-

iology, Harvard Medical School, Boston, Mass. (K).

Charles A. Post, Astronomer, Bayport, Long Isl-

and, N. Y. (A).

Theodore D. Rand, Radnor, Pa. (E).

Whitelaw Reid, Editor New York Tribune. Resi-

dence : 451 Madison Ave., New York, N. Y. (I).

Robert B. Riggs, Professor of Chemistry, Trinity

College, Hartford, Conn. (C).

W. E. Ritter, Associate Professor of Zoology, Uni-

versity of California, Berkeley, Cal. (F).

Otis H. Robinson, Professor of Physics, Rochester

University, Rochester, N. Y. (B).

ElihuRoot, Secretary of War, Washington, D.C.(I).

James E. Russell, Dean of Teachers College, West
120th Street, New York, N. Y. (H, I).

Per Axel Rydberg, Assistant Curator of Herbarium,

New York Botanical Garden, Bronx Park, New York,

N. Y. (G).

E. C. Sanford, Professor of Psychology, Clark Uni-

versity, Worcester, Mass. (H, K).

Fernando Sanford, Professor of Physics, Leland

Stanford Junior University, Stanford, Cal. (B).

J. G. Shurman, President, Cornell University,

Ithaca, N. Y. (I).

E. W. Scripture, Assistant Professor of Psychology,

Yale University, New Haven, Conn. (H).

T. J. J. See, U. S. N. Astronomer, U. S. Naval Ob-
servatory, Washington, D. C. (A).

Frederick C.Shattuck, Professor Clinical Medicine,

Harvard Medical College, Boston, Mass. (F, K).

Cornelius L. Shear, Mycologist, U. S. Department
of Agriculture, Washington, D. C. (G).

C. A. Skinner, Adjunct Professor of Physics, Uni-
versity of Nebraska, Lincoln, Neb. (B).

Mark Vernon Slingerland, Assistant Professor of

Entomology, Cornell University, Ithaca, N. Y. (F).

Edwin E. Slosson, Professor of Chemistry, Univer-

sity of Wyoming, Laramie, Wyo. (C).

Jared G. Smith, Special Agent in Charge of Ha-
waiian Experiment Station, Honolulu, H. I. (G).

W. B. Smith, Professor of Mathematics and Acting

Professor of Philosophy, Tulane University, New Or-

leans, La. (A).

Clarence L. Speyers, Professor of Physical Chemis-

try, Rutgers College, New Brunswick, N. J. (C).

M. Allen Starr, Professor of Nervous and Mental

Diseases, College of Physicians and Surgeons, Co-

lumbia University, New York, N. Y. (K).

Geo. Steiger, Chemist, Geological Survey, Wash-
ington, D. C. (C).

F.- C. Stewart, Botanist of Experiment Station,

Geneva, N. Y. (G).

W. C. Stubbs, Director State Experiment Station,

Audubon Park, New Orleans, La. (C).

R. S. Tarr, Cornell University, Ithaca, N. Y. (I).

Alouzo Englebert Taylor, Professor of Pathology,

University of California, San Francisco, Cal. (C, K).

James M. Taylor, Professor of Mathematics, Col-

gate University, Hamilton, N. Y. (A).

Roland Thaxter, Professor Cryptogamic Botany,

Harvard University, Cambridge, Mass. (G).

Charles Thom, Instructor in Botany, University of

Missouri, Columbia, Mo. (G).

E. L. Thorndike, Adjunct Professor of Genetic

Psychology, Teachers College, Columbia University,

New York, N. Y. (H, K).

Chas. Christopher Trowbridge, Tutor in Physics,

Columbia University, New York, N. Y. (B).

Frank Leo Tufts, Tutor in Physics, Columbia Uni-

versity, New York, N. Y. (B).

Harry W. Tyler, Professor of Mathematics, Massa-

chusetts Institute of Technology, Boston, Mass. (A).

J. H. Van Amringe, Professor of Mathematics, Co-

lumbia University, New York, N. Y. (A).

Ira Van Gieson, Pathologist, 1 Madison Ave., New
York, N. Y. (K).

Lucius L. Van Slyke, Chemist, Agricultural Ex-

periment Station, Geneva, N. Y. (C).

Herman von Schrenk, Instructor in Botany, Shaw
School of Botany, St. Louis, Mo. (G).

Wm. R. Ware, Head of School of Architecture,

Columbia University, New York, N. Y. (D).

Howard C. Warren, Professor of Psychology,

Princeton University, Princeton, N. J. (H, K).

Alvin S. Wheeler, Assistant Professor of Chemistry,

University of North Carolina, Chapel Hill, N. C.

(C).
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Eben S. Wheeler, U. S. Assistant Engineer, De-

troit, Mich. (D).

Henry Lord Wheeler, Assistant Professor of Chem-

istry, Sheffield Scientific School, Yale University,

New Haven, Conn. (C).

William Morton Wheeler, Professor of Zoology,

University of Texas, Austin, Texas (F).

Horace White, Editor of New York Evening Post,

New York, N. Y. (I).

Ray Lyiiian Wilbur, Assistant Professor of Physi-

ology, Stanford University, Stanford, Cal. (F, K).

Edwin Mead Wilcox, Professor of Botany, Okla-

homa Agricultural College, Stillwater, Okla. (G).

J. Whitridge Williams, Professor of Obstetrics,

Johns Hopkins University, Baltimore, Md. (K).

Mary Alice Willcox, Professor of Zoology, Welles-

ley College, Wellesley, Mass. (F).

Walter F. Willcox, Ph.D., Professor of Econom-

ics, Cornell University, Ithaca, N. Y. (I).

Levi W. Wilkinson, Professor of Chemistry, Tulane

University, New Orleans, La. (C).

H. V. P. Wilson, Professor of Biology, University

of North Carolina, Chapel Hill, N. C. (F).

Chas. D. Woods, Chemist and Director Maine Ag-

ricultural Experiment Station, Orono, Maine (C).

R. S. Woodworth. Instructor of Physiology, Medical

School of New York University, New York, N. Y.

(H, K).

Stewart W. Young, Assistant Professor of Chemistry,

Leland Stanford Junior University, Stanford, Cal.

(C).

John Zeleny, Associate Professor of Physics, Uni-

versity of Minnesota, Minneapolis, Minn. (B).

/ ,

" ^-' ' SCIENTIFIC BOOKS.

Diplodocus Marsh. Its Osteology, Taxonomy and

Prohable Habits, with a Restoration of the Skele-

ton. Memoirs of the Carnegie Museum,Yo\. I.,

pp. 1-63, pi. I.-XIII.

The Memoirs of the Carnegie Museum open

auspiciously with this valuable contribution by

Mr. J. B. Hatcher, curator of the department

of vertebrate paleontology and associate editor

of the publications of the Museum. The sub-

ject is the description of two remarkable skele-

tons of the great sauropodous dinosaur Diplo-

docus discovered by the Museum expeditions of

1899 and 1900 on Sheep Creek, Albany County,

Wyoming. The first specimen consists of forty-

one vertebrae, which form an unbroken series

from the second or axis vertebra to the twelfth

vertebra of the tail, besides extensive parts of

the appendicular skeleton, all in a remarkable

state of preservation. The fourteen cervicals

alone measure 21 feet and the author estimates

a total length of 68 feet for the vertebral

column and skull. The second skeleton be-

longs to a smaller animal in which one of the

hind limbs is perfectly preserved, and with the

aid of a fore limb and of some characters taken

from the tail of a specimen in the American

Museum collection, Mr. Hatcher gives (Plate

XIII.) by far the most perfect restoration of a

Sauropod which has yet been published. The
neck is extraordinarily long and slender, in-

creasing in power and in the length of the

centra near the chest. The back, including

only eleven vertebrse with short centra is ex-

tremely short ; while the long and heavy tail

evidently balances the anterior portion of the

column, and the sacrum forms the center of the

body. The marvelously light and yet strong

structure of the vertebrse is well brought out

in the pen drawings by Mr. Weber, and the

author adds a number of most useful new
terms for the future description of these elabor-

ate structures. Of the animal as a whole he

observes :

The restoration at once reveals the unusual propor-

tions of Diplodocus. The remarkable long neck and

tail contrast strikingly with the short body. The

hind limbs are longer than the fore limbs, and this

fact, together with the enormous elevation of the

spines of the sacrals and posterior dorsals, fixes the

sacral region as the highest in the vertebral column,

a determination first made by Osborn. The powerful

ilia, firmly united to the rigidly coossified sacrals

with lofty coalesced spines, together with the other

pelvic elements proportionately well developed, at

once emphasizes the paramount importance of the

pelvic region and fixes it as the center of power and

motion.

Among the new important points brought

out in this Memoir are the following : First,

the gradual transition from the paired spines of

the neck to the highest single spines of the

back ;
the clear description and definition of

the remarkable cavities surrounding the ver-

tebrse, intramural or inside of the bones as well

as around the centra and neural arches ; the

modification of the first two dorsals especially

for the support of the scapula ;
the presence of

four true sacrals and of one dorso-sacral or

pelvic vertebra, strengthening the support of
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the ilium ; the fact that the posterior sacral is

larger than the anterior, showing the enormous

power exerted by the tail ; the coossification of

the 17th and 18th caudal vertebrae, indicating

that this was a fixed point when the animal

stood upon its hind feet and partly supported

itself upon the tail in the tripodal condition
;

the excessively small neural canal throughout,

the probable presence of a pair of clavicles, not

hitherto observed in the Sauropoda ;
the hollow

character of the large limb bones.

These skeletons are referred to a new species,

D. carnegiei, in honor of the founder of the

Pittsburgh Museum.

As regards the habits of these animals Mr.

Hatcher speaks as follows :

From the above consideration I am inclined toward

the opinion that Diplodocus was essentially an

aquatic animal, but quite capable of locomotion on

land. Though living for the most part in the more

important rivers and fresh-water lakes, it may not

infrequently have left the water and taken temporar-

ily to the land, either in quest of food or in migration

from one to another of adjacent bodies of water.

It is not improbable that during the period when

these huge dinosaurs lived and flourished over what is

now New Mexico, Colorado, Wyoming, Montana and

the Dakotas, there prevailed throughout this region

physical conditions somewhat similar to those which

exist to-day in tropical America and more especially

over the costal plain of the lower Amazon with its

numerous bayous and islands, or the more elevated

valleys of the anterior in the Brazilian provinces of

Amazonas and' Matto Grosso with their numerous

lakes and large rivers surrounded by a dense tropical

vegetation with broad, level valleys subject to period-

ical inundations.

With the beginning of the Cretaceous there began a

subsidence over this region, and a great inland sea

was formed which gradually encroached upon the

habitat of these animals, more and more restricting

the area adapted to them, so that at about the com-

mencement of the Upper Cretaceous the entire region

formerly occupied by them had become a shallow sea

save only certain islands of limited extent, and per-

haps otherwise poorly adapted as the homes of such

animals as were the Sauropoda.

A few years more of such efficient exploration

as this and of such remarkably careful field and

preparation work promises to give us a knowl-

edge of the osteology of these great Sauropods

almost as complete as our knowledge of the

skeleton of the recent horse, for example. The
author of the present work and Dr. J. L.

Wortman, who found the type skeleton, have

led the way in these methods of field work.

Henry F. Osborn.

An Introduction to Physiology. By William^'
TowNSEND Porter, M.D., Associate Professor

of Physiology in the Harvard Medical School.

Cambridge, Mass., The University Press.

Pp. 314.

This small volume contains in a convenient

form what is apparently the course of practical

physiology given for the past two or three years

at the Harvard Medical School. To those who
are not conversant with the difficulties that be-

set the practical teaching of the subject to large

classes it may appear surprising that in this mat-

ter the large American medical schools should

have lagged behind the smaller, in some of which

courses of a considerably wider scope than that

under review have not only, for the best part of

a decade, been available for the advanced stu-

dent of medicine, but have taken their place

among the compulsory subjects of the ordinary

curriculum. He, however, who knows how
much wise planning and laborious organization

—what material, intellectual and even moral

resources—are required for the successful con-

duct of a practical class for a couple of hundred

students will be much more ready to congratu-

late Dr. Porter and the Harvard Medical School

on the satisfactory results of their efforts than

to criticise them as belated laborers in the vine-

yard of practical physiology. Nor will the ex-

perienced teacher whose circumstances enable

him to make free use of mammals as well as

frogs seriously blame, however much he may
regret, the entire omission of mammalian exper-

iments, except those performed on the students

themselves. He will nevertheless note that the

lack of this element, so valuable, under proper

conditions, in the training of the medical stu-

dents, renders the book less suited to the re-

quirements of schools of moderate size than

would otherwise be the case. On the other hand,

for those who are so situated that they can

only use frogs, the work may be recommended

as a sound guide to the performance of the fun-

damental experiments in the general physiology
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of muscle and nerve. The mechanical phe-

nomena of the circulation are also adequately

treated in a series of exercises on an ingeniously-

constructed artificial scheme.

It would have been better, we think, to omit

much of the elementary physics which bulks so

largely in some of the chapters. The simple

experiments on magnetic induction, lines of

force and electromagnetic induction, given in

Chapter II. , would be in their proper place in

a manual of practical physics. We doubt the

wisdom of encouraging the medical student to

neglect his physics, as he so often does at the

period of his preliminary scientific studies, in the

sure and certain hope that ' all he really re-

quires,' the titbits of that severe and repellant

science—will be served up to him later on in

semi-digested form in the course of physiology.

The proofs have been read with commendable

care, and few actual errors have escaped de-

tection. On page 188, however, it is wrongly

stated that ' in muscle the electrotonic currents

are much stronger than in nerve.' The asser-

tion, on page 189, that 'the electrotonic cur-

rents are absent in nerves which lack a myelin

sheath ' seems a little too absolute, although

everybody admits that they are weaker than in

medullated nerves. On page 250 one is rather

staggered by the argument that ' were the slow

passage of the blood in the capillaries due

simply to friction, the blood would move still

more slowly in the veins because the retarding

influence of the friction in the viens would be

added to that of the capillaries.' This would
hold true if the blood possessed only kinetic

energy. But since the blood in the capillaries

is under a higher pressure than in the veins,

there is a surplus of potential energy which is

capable of being converted into kinetic.

It is a good idea to encourage the learner to

discuss his results by setting him here and there

a definite question for consideration. A critical

comparison of the isotonic and isometric causes

of contraction (pp. 221, 229) affords a valuable

mental gymnastic to the student who has just

been exercising his manual dexterity in obtain-

ing them. And if Swift could extract an
elegant meditation (according to the style and
manner of the Hon. Eobert Boyle) from so dry
a piece of timber as a broomstick, the ingenuous

reader will waste no sympathy on the twentieth-

century medical student, even when he is re-

quested to tackle a somewhat unpromising

theme, to write, for example (according to his

own style and manner) ' a critical account of

the muscle-lever in his laboratory note-book.'

G. N. I. S.

Theory of Functions of a Complex Variable. By
A. R. Forsyth, Sc.D., F.R.S., Fellow of

Trinity College, Cambridge, Sadlerian Pro-

fessor of Pure Mathematics. Second Edition.

Cambridge, at the University Press. 1900.

8vo. Pp. xxiv-f-782.

The publication of a second edition of Pro-

fessor Forsyth's very valuable and comprehen-

sive work on the theory of functions is a matter

of no little interest and importance to the

mathematical world. The first edition, which

appeared in the spring of 1893, was the first

extended systematic presentation in English of

a field of modern mathematics now generally

recognized as the most useful as well as the

most fascinating. Furthermore it was the

most comprehensive treatise on the subject in

any language, treating a greater number of de-

partments, exhibiting a greater variety of

methods, and giving more references to impor-

tant oi'iginal contributions than any previous

work. Its position in all these respects has

been modified since only by a single work, the

elaborate historical and bibliographical report

of Professors Brill and Noether published in

the third volume of the ' Jahresbericht der

deutschen Mathematiker-Vereinigung.

'

The new edition has been enlarged by about

one hundred pages. By means of these ad-

ditional jDages and also by omitting about

twenty pages devoted in the earlier edition to

binomial differential equations, the author has

been enabled to introduce an elementary dis-

cussion of the birational transformations and to

give some account of Abel's theorem and its

applications.

In the work of revision many improvements

in the details of presentation have been intro-

duced. The author has altered the wording of

a considerable number of theorems and demon-

strations which before contained slips of one

sort or another. The work has thereby gained
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on the side of scientific precision without be-

coming less agreeable to read or less easy to

understand.

It would, of course, be absurd to expect a

work of the magnitude and scope of the present

one to be free from errors of both omission and

commission.* The present writer may be per-

mitted to point out one of the former sort

which seems particularly serious, viz : the

omission of the fundamental proof of Cauchy

relative to the continuity of the roots of an

algebraic eqviation. On page 181 of the new
edition, as on page 162 of the old edition, the

author simply takes it for granted that when
the independent variable changes continuously,

so will every root of the algebraic equation.

Thomas S. Fiske.
Columbia University.

DISCUSSION AND CORRESPONDENCE.

PEEGLACIAL DRAINAGE IN" SOUTHWESTERN
OHIO.

To THE Editor op Science : In Science

for August 9, reference is made, in a review

of Professor W. M. Davis, to recent papers

by Tight, Bownocker, Todd and Fowke upon

the subject of ' Preglacial Drainage of Ohio.'

In particular Mr. Fowke is represented as

advocating for the Licking and Kentucky
rivers a continuance of their courses north-

ward by way of a reversed Miami river or

some of its tributaries. There seems to me to

be an objection to this theory, which will be-

come apparent to any one who will study the

relation of the channels of the Miami river and

its principal tributaries to the boundary out-

crop of the lower and upper Silurian formations

in that region. In a district where the dip of

the rocks is very slight, not over four feet to

the mile to the northward, all the reentrant

angles, formed in a retreating Clinton limestone

escarpment, look as if they had been formed

by up-stream cutting action of southward-

flowing streams. Note on the accompanying

map not only the major northeastern reentrant

*For a careful analysis of the first edition see Pro-

fessor Osgood's review published in the Bulletin of the

American Mathematical Society, Vol. I. (1894-5), pp.

142-154. Some of the criticisms which appear there

apply equally to the present edition.

of the Big and Little Miami rivers combined,

bat also the minor reentrants of the tributaries

to the Big Miami from the northwest—those of

Four Mile, Seven Mile, Twin and Stillwater

Creeks, and that of the upper Miami itself.

This Clinton escarpment only here and there

peeps out from under its heavy mantle of gla-

cial drift. Evidently there has been no retreat

of these escarpments since the glaciers them-

selves retreated. The veneering of glacial drift

has stereotyped this preglacial topography.

It is true that geological boundary reentrants

of Q BvsVnct \A So\i\hYl£.sWnO\liO

Socaa 2, mAt.4

may point down stream. South of the Ohio,

one is seen in the lower course of the Ken-

tucky River—the Trenton—Hudson boundary

reentrant. This is accounted for by the aver-

age dip of the rocks to the northwest on this

slope of the Lexington uplift being 12 feet to

the mile, while the fall of the river in the same

is only 1.2 feet per mile. In order that the re-

entrants northwest of the Miami River should

have been made by streams in that region hav-

ing a reversed drainage, the average gradients

of these streams could not have been greater

than four feet to the mile. Four feet to the

mile is about the present southwest fall of the

Miami River itself, a much steeper gradient)
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than the preglacial Miami had, but hardly

steeper than the gradients of streams occupying

the channels of its present tributaries, whether

they flowed north or south.

The accompanying map only shows a portion

of the Silurian drainage areas to the north of

the Ohio. It might have added force to the

above argument, to have shown the drainage

from the south as well. It would have been

found to present an appearance symmetrical

with that from the north. In spite of argu-

ments derived from width-of channel compari-

sons, etc., it still looks as if the Ohio River

were the parent stream and that its present

tributaries, the Miami, the Licking, the Ken-

tucky have never been tributary to anything

else, but represent normal lateral stream de-

velopment. Arthur M. Miller.

State College of Kentucky.

a post-graduate school of bibliography.

To THE Editor of Science : It will not be

difficult for any one familiar with the develop-

ment of libraries and librarian ships in this coun-

try to see that we have arrived at a turning-

point in their history. The large and even

moderate sized libraries are developing and will

continue to develop special departments in which

acquisition is done by collecting rather than

selecting. These departments will need for

their care and utilization librarians with special

knowledge. The largest libraries will specialize

in several departments and consequently will

need a staff of reference librarians each a

specialist—a 'faculty,' as Mr. Melvil Devey

calls it in a very suggestive article in the July

number of The Library. Lastly, highly spe-

cialized libraries, each devoted to some special

science or group of sciences, will grow up.

This development will necessitate some very

radical changes in the class of men who will

take up library work, and consequently in the

provision for the education of librarians. We
shall see men with university education taking

responsible positions in libraries instead of seek-

ing university professorships, and the demands

of such men for opportunities to prepare them-

selves for their life-work without having to go

back to the college or even high-school grade

must be met. It cannot be met by the pres-

ent library schools as now constituted. The

work these schools are doing in preparing young

men and women for subordinate positions in

popular libraries is an absolutely necessary one

and one that must not be slighted. In addition

to these we need special schools for the educa-

tion of scientific librarians and bibliographers.

Perhaps one or the other of the library schools

can develop a school of this grade. However
that may be, there should be established at the

large universities special schools of bibliography

of the same rank as the schools of engineering,

commerce and history.

The present writer had occasion to bring this

question to the attention of the librarians at the

conference of the American Library Association

in July of this year, as has already been noticed

in Science. The question is certainly of great

importance, not only to librarians, but to the

scientific and educational world at large, and

the purpose of these lines is to invite a discus-

sion of the ways and means for the establish-

ment of such schools. I hope that Science will

open its columns for this discussion and that

educators and scientific men and librarians, too,

will take part in it.

A school such as here proposed would natu-

rally be open to any one who would take up the

study of bibliography or any of its branches,

and not exclusively to prospective librarians.

These studies have a fascination of their own,

just as literary history, philosophy or mathe-

matics, and are just as capable as any of these

sciences of inspiring with enthusiasm the

searcher after truth.

The curriculum of a school of bibliography

should include the following subjects :

1. The literature of bibliography, with prac-

tical exercises in the handling of bibliographical

repertories and indexes and in bibliographical

compilation.

2. History and methodology of the sciences,

and comparative history of literature (literature

taken in its broadest sense), including the study

of the systems of classification of knowledge

and their relations to the schemes for classifica-

tion of books.

3. History of printing and bookselling, with

special emphasis on the invention of printing,

and exercises in the cataloguing of incunabula.
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4. History of libraries and library adminis-

tration.

5. Paleography, classical and naediseval

;

diplomatics ; administration of archives. •

The studies in the schools of bibliography

should lead up to the degree of Doctor of Phi-

losophy as the studies in any other school. To
create a special degree in ' library science,' as

has been done in the library schools, seems un-

necessary.

Aksbl G. S. Josephson.

The John Crerar Library,
Chicago, Sept. 7, 1901.

NOTES ON INORGANIC CHEMISTRY.

It has been often claimed that the presence

of nickel in dust is a sufficient criterion to dis-

tinguish it as being cosmic rather than terres-

trial in its origin. Hartley and Ramage have,

however, shown in a paper recently read before

the Royal Society that nickel is found in soot,

and hence that nickeliferous dust may be of

terrestrial origin. They also called attention

to the wide distribution of gallium in small

traces, being found in all aluminous minerals,

in many flue dusts, in many iron ores, and in

soot and atmospheric dust. A dust is described

which is probably of cosmic origin. It fell on

a calm night in November; 1897, was magnetic
and very uniform in composition, and unlike

volcanic dust or the dust of any known terres-

trial source.

AcoNTiNUATiON of Gautier's work on the rare

elements in the crystalline rocks reveals not

only the presence of nitrogen and argon, but

also iodin and arsenic. Helium was not found.

The gases of mineral waters and the gases issu-

ing from the earth's crust into the atmosphere

seemed to be formed by the action of water at

high temperature upon the nitrids, argonids,

carbids, sulphids, arsenids and other accessory

constituents of the igneous rocks.

The action of manganese dioxid and other

finely-divided substances in facilitating the lib-

eration of oxygen from potassium chlorate at a

low temperature, is considered by some to be

merely mechanical. After a series of experi-

ments at the Explosives Committee's laboratory

at the Royal Arsenal, Woolwich, Sodeau comes
to the conclusion " that the supposed ability of

chemically inert solid particles to facilitate the

decomposition of potassium chlorate is unsup-

ported by experimental evidence, and, if ex-

isting, is inadequate to explain even a small

fraction of the great facilitation produced by
the oxids of manganese, iron, cobalt, nickel,

and copper. The action of the latter substances

would therefore appear to be entirely chemi-

cal."

The discovery, or rather the isolation, of a

new element has been announced by M. De-

margay, in the Comptes Bendus. Some fifteen

years ago Sir William Crookes called attention

to an anomalous band in the spectrum of sama-

rium, which he attributed to a hypothetical

meta-element which he called S^. A few years

later De Boisbaudran described a series of lines

in the spark spectrum of samarium, and called

the element which he supposed their cause ZC.

The element causing the band and the lines

has now been isolated by Demaryay and named
Europium. It has an atomic weight of about

151, and in its properties lies between gado-

linium and samarium.

A NEW and interesting case of isomorphism is

noted by Guthier in the Berichte, between one

of the modifications of potassium tellurate,

K2Te04,2H20, and potassium osmiate KjOsO^,-

2HoO. Mixed solutions of these two salts

crystallize out together. This is one of the

very few instances in which tellurium shows

an analogy with the metals of the eighth group

of the periodic system.

A PAPER has recently appeared in the Journal

de Pharmacie et de Chimie, by E. Jungfleisch, on

the ' Sulfur Industry in Sicily. ' The output has

increased from 150,000 tons in 1860 to 447,000

tons in 1898. The world's production at these

two dates was 157,000 and 488,000 tons, Sicily

thus furnishing about 90 per cent. The price

during this period has not varied very largely,

having been 120 francs in 1860, 142 in 1875,

100 in 1880 and 92 francs a ton in 1898. The

amount of sulfur in the ore varies from a very

rare richness of 75 per cent, to 20 or 25 per

cent, of sulfur in the ordinary ore. A 30-per-

cent, ore is considered rich, while ores are

worked with as little as 10 or even 8 per cent.

Poorer ores than this cannot be worked profit-
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ably. The older methods of obtaining sulfur

from its ore by setting fire, to it in covered

heaps or in kilns, -where the sulfur itself served

as fuel, have been discarded both on account

of the waste and because of the intolerable

nuisance to which the fumes of the burning

sulfur gave rise. Coal is in general used as

fuel, although very expensive. Extraction of

the sulfur with carbon bisulfid or with a con-

centrated solution of calcium chlorid is in

many cases used, but the only method in which

no noxious fumes are generated is the extrac-

tion with steam under pressure. The extent

of the industry is rapidly increasing and Sicily

will long continue to supply the major part of

the world's production.

The use of sulfur as a fungicide is rapidly

increasing in the continental vineyards, and for

this purpose it is necessary that the sulfur shall

be in the most finely divided condition possible.

Flowers of sulfur were at first used, and then

ground and sifted refined sulfur, but a large

portion of even this was wasted on account of

the size of the particles. ' Blown ' sulfur {zolfo

ventilato) has lately come into extensive use.

The finely ground sulfur is carried by an end-

less chain into a strong current of air, or for

the purpose of avoiding explosions, of gases as

free as possible from oxygen. The sulfur dust

is carried into large settling chambers where

all the larger particles are separated by their

more rapid deposition. The sulfur dust thus

obtained is pale yellow, resembling precipitated

sulfur, and is found to be very satisfactory for

fungicidal purposes.

J. L. H.

OUBBENT NOTES ON PHYSIOQBAPHY.
PHYSIOGRAPHIC GEOLOGY.

^^ The increasing recognition of physiography

as related to geology is illustrated in Brigham's

excellent contribution to the Twentieth Century

series ('A Text-book of Geology,' New York,

Appleton, 1901, pp. 477, many illustrations).

A chapter of forty pages in the middle of the

book, devoted to 'Physiographic Structures,'

presents a compact epitome of the subject, in-

cluding a consideration of forms as the result

of processes, with a brief exposition of the cycle

of erosion and development of drainage. On

the other hand, physiographic discipline is not

likely to be gained in forty pages, as appears

from the scanty treatment of so important a

matter as the adjustment of drainage (284-), the

explanation of which, as here given, can hardly

be appreciated by those who do not already

understand it. It may be questioned whether

the categorical method of separating folded

structures (223-) from the origin and form of

folded mountains (256-) is as effective, a method
of presenting the real earth to beginners as

would be found in a closer connection of these

naturally associated facts. The same may be

said of volcanic processes (135-) and volcanic

topogi-aphy (262-), and of glacial processes

(91-) and glacial topography (266-). There

may be abundant px'ecedent for the categorical

arrangement, and some justification for it in

teaching ; but a more natural method would

bring process and form closer together.

GLACIAL LAKES IN MINNESOTA.

WiNCHELL summarizes the history of twenty-

six ' Glacial Lakes in Minnesota ' {Bull. Geol.

Soc. Amer., XII., 1901, 109-128, map), whose

geographical consequences are seen in gravel

and silt deposits, shore lines and especially in

outlet channels. The lake waters were held

up by the retreating ice lobes of the Superior

and Eed river troughs. The most famous of

them is Lake Agassiz, so fully described by

Upham (Monogr. XXV., U. S. Geol. Surv.).

The others were much smaller, and their out-

lines are at present but imperfectly traced.

The outlet channels are of moderate depths,

but are usually well defined by banks carved in

till ;
the channel floors are sometimes without

streams, sometimes occupied by small streams,

sometimes partly covered with shallow ponds

or sloughs. The fuller details of this com-

plicated lake system will afford material for

local studies for years to come.

ESKER LAKES IN INDIANA.

Dryer, who has already described the ' mo-

rainic lakes of Indiana' ('Studies in Indiana

Geography,' Terre Haute, 1897, 53-60), now

gives an account of ' certain peculiar eskers and

esker lakes of northeastern Indiana,' (Joum.

Geol., IX., 1901, 123-129, 2 maps). The region

concerned is traversed by a series of massive
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moraines, the joint product of the Erie and

Saginaw lobes of the Laurentide ice sheet.

Unusual features abound. '

' Half-filled valleys

and abnormal drainage lines, isolated knobs

and morainic outliers, clusters and chains of

lakes, kettles and kames conspire with esker-

like ridges to produce a type of topography and

scenery which seems artificial and almost

bizarre." Two of these lakes. High and

Gordy's, owe their existence and outline to the

presence of eskers, whose origin is ascribed to

deposition in tunnels or crevasses in the wast-

ing ice sheet.

THE ONTARIO COAST.

The Ontario coast between Fairhaven and

Sodus bays (near Oswego, N. Y.) is described by

J. O. Martin, of Cornell {Amer. Geol, XXVIL,
1901, 331-334), as consisting of truncated drum-

lins connected by stony beaches which enclose

bays and marshes. Active 'long-shore move-

ment was noted when waves came obliquely on

the shore ; a cobble weighing seven ounces was

moved sixteen yards in ten minutes by waves

whose breaking height was a foot. The reces-

sion of the shore line is rapid, in some cases sev-

eral feet a year. The farmers know this, as they

have to set back their shore fences fi'om time to

time. Several submerged boulder pavements,

having the outline of drumlins but standing at

a considerable distance off shore, seem to indi-

cate former drumlins now swept away.

GLACIAL CORRIES IN THE CARPATHIANS.

Recalling a recent note on corries in the

Bighorn Mountains of Wyoming, reference may
be made to de Martonne's studies of similar

forms in the Carpathians (' Sur la Formation des

Cirques,' Ann. de Geogr., X., 1901, 10-16. See

also Bull. Soc. Geol. France, XXVIII., 1900, 275

-819, and Bull. Soc. Sci. Bucharest-Boumanie,

IX., 1900, No. 4). After a careful study of

several examples, this author concludes not

only that cirques or corries are certainly of

glacial origin, but that they are as safe indica-

tion of glacial action as moraines, striations

and rounded rocks ; that they are of longer

duration than the latter, and hence of greater

value for the detection of somewhat remote

glacial periods ; and that they give definite in-

dications of the character of the glaciation by

which they were produced, being due to gla-

ciers of the Pyrenean type, and not to a general

nor to a local ice sheet. High mountains may
thus owe a significant share of their form to

glaciation, although whether de Martonne

would go as far in this direction as Richter has

(see Science, April 5, 1901) does not appear.

W. M. Davis.

SHORTER ARTICLES.

DEFINITIONS OP PHYSICAL QUANTITIES.

The standards of ' scholarship ' must be

essentially alike in all branches of knowledge,

although differences in detail will show them-

selves according to the subject. I suppose that

the attainment of these standards in the physics

of to-day must include accuracy in conceiving

fundamental quantities and their connection

with each other. Within the past half century

much careful thought has been devoted to gain-

ing such clear conceptions and constructing a

framework of relation among them. In propor-

tion as the younger physicists inherit the results

of that thought undiminished, they will them-

selves be trained for discriminating and exact

thinking. It is therefore a matter of regret

that some of our leading authorities are habitu-

ally lax in presenting certain definitions that

are built into the foundations of mathematical

physics. I refer particularly to deliberate state-

ments found in text-books of great general ex-

cellence. These are fair marks for criticism,

because they must aim at consistent and system-

atic exposition, and because they influence

strongly minds that are in the formative stage.

Their example should not encourage a student

to confound ideas that are really distinct, nor

to tolerate inaccuracy in himself. This can be

said without implying a demand for pedantic

nicety in writing for experts, who are able to

catch the right cue, even from an elliptical ex-

pression. I shall illustrate my meaning with a

few quotations from Professor Thomson's 'Ele-

ments of the Mathematical Theory of Elec-

tricity,' and from Professor Webster's ' Theory

of Electricity and Magnetism.' These are

chosen because they are books of acknowledged

value ; at the present time each may be taken

to register high-water mark within its own

range. Since they are representative, we are
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all concerned that they should everywhere fur-

nish good models.

Let us first take the general law of inverse

square, on account of its widespread applica-

tion. We find the definition of ' Newtonian

Forces, the most familiar examples of which are

the mutual attractions of the sun and the

planets' (Webster, p. 113), followed by the

general expression for potential energy in such

cases (p. 114). The latter contains no indica-

tion of the factor which becomes gravitation

constant, or dielectric constant, or permea-

bility factor
;
yet it has been stated previously

(p. Ill) that "Potential energy is defined as

work. The unit of energy is, therefore, the

erg.'" The medium-factors for electric and

magnetic phenomena are introduced later (p.

354), but the gravitation constant is nowhere

restored in the developments, so far as I am
aware.

The potential function, or potential, is very

commonly defined as representing so much
work. Thus, " The potential at P is the work
done by the electric forces when the unit charge

is taken from P to an infinite distance " (Thom-

son, p. 27). Or we are told that the potential

function is obtained as a particular value of the

potential energy, when one mass-factor is unity

(Webster, p. 144). This is inconsistent with

the dimensions of potential as generally ac-

cepted, and as given by the authors themselves

(Thomson, p. 449 ; Webster, p. 559). It is con-

sistent, however, with their definition of field

as a force. The negative vector-parameter of the

potential function is " The strength of the field,

that is, the force experienced by a unit of mass,

concentrated at the point in question " (Web-

ster, p. 144). "The electric intensity [field]

is the force acting on a small body charged with

unit positive charge, when placed at this point '

'

(Thomson, p. 13). But the dimensions of field

are not those of force. Electromotive force, as

difference of potential, is then of course work
also

; we find this explicitly stated (Thomson,

p. 282
; Webster, p. 333). Current, again, is

work as well. " JF=,47ri. Thus the work [ Jl^]

done on unit pole, when it travels round a

closed curve, * * * is equal to 4wi, if i is the

strength of the current " (Thomson, p. 325).

Professor Webster gives this in the form i2 = Jw

(p. 413). Here S2 is magnetic potential, /cur-

rent and 0) solid angle.

The clue to all these confusions (except the

first) is the same elementary consideration.

There is a failure to distinguish, in the context

and in set terms, between a numerical equality,

and a ' physical equation ' in which the quan-

tities equated are of the same dimensions. But

a sense of such differences must be cultivated,

as a part of correct physical thought ; although

they may be ignored sometimes for the im-

mediate purposes of the mathematician or of

numerical determinations in the laboratory. It

is probable that repeated contact with state-

ments like those cited dulls our first impression

of the contradictions in them. In order to re-

store its vividness, we need only to construct

parallel instances, with which custom has not

familiarized us. Thus, density is mass ; that

is, the mass of a unit volume. In a similar

(numerical) sense, force, or momentum, or

kinetic energy is mass in special cases. I have

pointed out elsewhere (' Principles of Me-
chanics,' p. 242) that the true dimensional re-

lations for the electrical quantities can be

preserved very simply by defining field and

potential, respectively, as force and work per

unit (in the body afl^ected) of the measured

quality that is subject to the influences of the

particular field. There is no unclearness if the

(dimensional) division is indicated by this

verbal device or its equivalent.

F. Slate.
University of Califoenia.

TRE BRITISH ASSOCIATION FOB THE AD-
VANCE3IENT OF SCIENCE.

There is not much to add to the information

we gave last week in regard to the Glasgow

meeting of the British Association. The presi-

dent of the Association was directed to write a

letter to the American embassy in the name of

the Association, containing expressions of regret

on the death of President McKinley.

The attendance was 1,912, distributed among
the different classes as follows : 310 old life

members, 37 new life members, 374 old annual

members, 131 new annual members, 794 associ-

ates, 246 ladies and 20 foreign members. This

is a smaller attendance than at the previous
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Glasgow meetings of 1855 and 1876, the Glasgow

Exposition and the previous meeting of the In-

ternational Engineering Congress having appar-

ently interfered with the number of new annual

members and associates.

The following grants for scientific purposes

amounting to £1,000 were made :

Mathematics and Physics.—'Eleotncal standards,

£40 ; seismological observations, £35 ;
investigation

of the upper atmosphere by means of kites, £75 ;
mag-

netic observations at Falmouth, £80.

Chemistry.—Relation betvreen absorption spectra

and constitution of organic substances, £20 ; wave

length tables, £5
;
properties of metals and alloys af-

fected by dissolved gases, £40.

Geology.—Photographs of geological interest, £5
;

life zones in British carboniferous rocks, £10 ;
explo-

ration of Irish caves, £45.

Zoology.—Table at the Zoological Station, Naples,

£100 ; index generum et specierum animalium, £100
;

migration of birds, £15 ; structure of coral reefs of

Indian region, £50 ; compound sascidians of the Clyde

area, £25.

Geography.—Terrestrial surface vraves, £15.

Economic Science and Statistics.—Legislation regu-

lating vForaen's labor, £30.

Mechanical Science.—Small screw-gauge, £20 ;
re-

sistance of road vehicles to traction, £50.

Anthropology.—Silchester excavation, £5 ; ethnolog-

ical survey of Canada, £15 ; age of stone circles,

£30 ; anthropological teaching, £3 ; exploration in

Crete, £100 ; anthropometric investigations of native

Egyptian s.oldiers, £15 ; excavations on the Roman
site at Gelligaer, £5.

Physiology.—Changes in hsemoglobin, £15 ; work of

mammalian heart under influence of drugs, £20.

Botany.—Investigations of the cyanophycene, £10
;

the respiration of plants, £15.

Educational Science.—Reciprocal influence of uni-

versities and schools, £5 ; conditions of health es-

sential to carrying on work in schools, £2.

TEE FRENCH ASSOCIATION FOB THE AD-
VANCEMENT OF SCIENCE.

Information in regard to the annual meet-

ings of the French Association for the Advance-

ment of Science is not easy to obtain. The

secretaries do not answer letters addressed to

them, and the French journals contain very in-

adequate reports of the proceedings. The

Bevue Scientifique does indeed publish annually

the address of the president and the reports of

the secretary and treasurer. None of the

French" journals, however, gives the programs^

and officers, or similar information.

The meeting this year was held at Ajaccio,

in the Island of Corsica—the date is not given

in any of the French journals at hand—and the

president was M. E. T. Hamy, whose address

was on ' The Beginnings of Anthropology in

France. ' The report of the secretary contains

practically nothing but a list of the more emi-

nent members who have died during the year,

and a list of those on whom prizes and honors

have been conferred. The report of the treas-

urer is the only document that gives us in-

formation in regard to the workings of the

Association. This bears witness to transactions

of considerable magnitude. The permanent

funds of the Association amount to about

$270,000. They were increased last year by

three legacies amounting to $6,500, and two

legacies have already been received this year,

one of which amounts to $6,000, It seems

strange that in France, where comparatively

so little is given or bequeathed for public

purposes, the French Association has been

given a considerable endowment which is

continually increased, whereas the American

Association receives practically no part of

the large sums that are annually given or

bequeathed for educational and scientific

purposes. It seems almost certain that if

those who give money understand the needs of

our Association, and the fact that the French

Association from the income of its invested

funds is able to support over fifty researches,

the American Association will soon be placed

in the same condition. As regards current in-

come from the members and its relation to the

expenses, the American Association compares

favorably with that of France. Though the

French Association carries on its books a very

large number of members, many of them ap-

parently do not pay the annual fees, for the

total receipts are only $9,000, whereas the ex-

penses of administration and publication are

over $10,000, and the cost of the meeting last

year was $3,000. For this meeting the City of

Paris made a special subsidy.

Among the researches for which the largest

appropriations have been made are : M. Tur-

pan, for work on Hertzian waves ; M. Cheval-
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lier, for the publication of his botanical re-

searches in Africa ; M. Turquan, for the publi-

cation of his work on statistics ; Abbe Breuil,

for paleontological researches in I'Aisne ; M.

Cartailhac, for prehistoric researches in Sardinia;

M. Chantre, towards the publication of his

work on quaternary man in the Valley of the

Upper Rhone ; the Paris School of Anthropol-

ogy, for researches on the antiquity of man
;

MM. Fournier and Repelin, towards the publi-

cation of their explorations in Provenge ; M.

Gentil, for excavations in Algeria ; and M.

Riviere, for researches in the caves of Mouthe.

SCIENTIFIC NOTES AND NEWS.

Professor Wolcott Gibbs has been ap-

pointed one of the five official representatives

of Harvard University at the bi-centennial exer-

cises of Yale University.

Dr. Carroll D. Wright, U. S. Commis-

sioner of Labor, has been elected a member of

the Paris Institute of Sociology.

William James, professor of philosophy,

George Lincoln Goodale, professor of natural

history and director of the Botanical Garden,

and Maxime Bocher, assistant professor of

mathematics, have returned to their work at

Harvard after a year's leave of absence spent

abroad. We regret to learn that the health of

Dr. B. O. Peirce, professor of mathematics and

natural philosophy, is such that it has been

necessary to extend his leave of absence.

Mr. Frank B. Littell, of the U. S. Naval

Observatory, has been appointed a professor of

mathematics in the navy.

Professor H. W. Conn, of Wesleyan Uni-

versity, has been appointed lecturer on agri-

cultural bacteriology at the Connecticut Agri-

cultural College, and has been put in charge of

dairy experimentation at the Storrs Experiment

Station. The experimental work is to be done

partly at Storrs and partly in the biological

laboratory at Wesleyan University.

Dr. David T. Day, chief of the department

of mines and metallurgy in the St. Louis Ex-

position, has added these experts to the depart-

ment : Professor J. A. Holmes, state geologist

of North Carolina; George F. Kunz, gem ex-

pert, with Tiffany & Co., New York City ;
John

Birkinbine, president of the Franklin Insti-

tute, Philadelphia ; E. W. Parker, editor of

the Engineering and Mining Journal, New York
City

; Jefferson Middleton, geological survey,

Washington, D. C, clay expert; and Charles

C. Yale, Mint Bureau, San Francisco.

We learn from Nature that owing to losses in

the staff by death and retirement, the following

appointments have been made on the Geological

Survey of the United Kingdom : Dr. J. S.

Flett has been selected to assist in the petro-

graphical work of the Survey, Mr. J. Allen

Howe and Mr. H. H. Thomas have been ap-

pointed geologists on the English staff, Mr. H.

B. Muff on the Scottish staff and Mr. W. B.

Wright on the Irish staff.

Professor W. H. Holmes, of the U. S. Na-

tional Museum, has gone to Indian Territory to

make collections of Indian remains.

Mr. Cloud Rutter, scientific assistant of

the U. S. Fish Commission, is on the Pacific

Coast for the purpose of gathering salmon sta-

tistics, with headquarters on the Sacramento

River near Rio Vista,

Mr. S. W. Loper, curator of the museum of

Wesleyan University, spent the greater part of

the summer in the study of the Cambrian for-

mation of Cape Breton Island for the United

States Geological Survey. Mr. Loper made a

large collection of fossils.

It is reported that Mr. H. DeWindt and Mr.

George Harding will make a third attempt to

accomplish an overland journey via Bering

Straits between Europe and America.

The steamship Windward has arrived at

Newfoundland bringing' Mr. Robert Stein, of

Washington, and Mr. Samuel Warmbath, of

Boston. The Windward will return next sum

mer for Lieutenant Peary.

A TELEGRAPH from Alice Springs on July 19

states that Professor Baldwin Spencer's expedi-

tion had finished its work at Barrow Creek,

where six weeks had been spent among the

Kaitish and Ummatjera tribes. The next main

camp was to be formed at Tennaut's Creek, about

150 miles further north.

A GRANITE monument in memory of James

Bowman Lindsay, an investigator and an in-



542 SCIENCE. [N. S. Vol. XIV. No. 353.

ventor who fifty years ago made experiments

in connection with wireless telegraphy, was un-

veiled on, September 14, at Dundee, Scotland,

by Sir William Preece.

We regret to learn that Edward W. Claypole,

professor of geology at Throop Institute, Pasa-

dena, Cal., died quite suddenly at Long Beach,

Cal., on August 17, aged sixty-six years.

Professor Claypole was an Englishman and
had degrees of A.B. and Sc.D. from the Uni-

versity of London. He came to this country

in 1872 and through the influence of Rev.

Ed. Everett Hale, was appointed professor of

natural science at Antioch College, Ohio, where
he served until 1881. He was paleontologist

to the second Geological Survey of Pennsyl-

vania for two years and professor of geology at

Buchtel College, Ohio, from 1883 to 1897, when
he sought the milder climate of Southern Cali-

fornia in the interest of his wife's frail health.

Dr. Claypole was a geologist noted on two con-

tinents. He was a fellow of the Geological

Societies of London, Edinburgh and America,

and a fellow of the American Association, hav-

ing served at diflferent times as both section

president and secretary of geology. He had
published ' The Lake Age in Ohio ' and was a

frequent contributor to American and foreign

scientific journals.

Dr. Abram Litton, who for fifty years filled

the chair of chemistry both at Washington
University and the St. Louis Medical College,

died at his home in St. Louis on September 22

aged eighty seven years.

The position of assistant pomologist in the

Bureau of Plant Industry of the Department
of Agriculture will be filled as the result of a

civil service examination on November 2. The
examination is entirely on the subjects of the

ofiice, and applicants are not required to be

present at any special place. On October 22,

an examination will be held to fill the position

of assistant in the Dairying Division of the

Bureau of Animal Industry at a salary of $1,-

200. The examination will be held in any city

in the United States where rural free delivery

has been established.

The subject of the Fiske Fund Prize Essay

($200) for the year 1902 is ' Serumtherapy in

the Light of the Most Recent Investigations.'

Further information may be obtained from the

secretary of the Board of Trustees of the Fiske

Fund, Dr. Halsey DeWolf, 212 Benefit Street,

Providence, R. I.

Mr. W. C. Mills, curator of the Ohio State

Archeological and Historical Society, has re-

turned to Columbus, Ohio, from a successful

season of exploration in various part of Ohio.

He excavated the noted Adena Mound, situated

in sight of Chillicothe and perhaps the largest

mound in the Scioto Valley, being 26 feet high

and 445 feet in circumference. The mound
contained about 6,000 cubic yards, all of which

was turned over and examined. Thirty-two

skeletons with many implements and ornaments

were found. One specimen is a very fine carv-

ing about 8 in. long, representing the human fig-

ure. In execution it is not surpassed by any of

the objects found in mounds in the Scioto Valley.

The German Mathematical Society held its

annual meeting from September 22d to 28th

at Hamburg in aflBliation with the Congress

of German Men of Science and Physicians.

Twenty-one papers are to be found on the

program issued in advance of the meeting, and

it is stated that the Society would consider the

publication of a monthly journal in the place of

the present Jahresbericht.

We learn from the London Times that the

Congress of the International Association for

Testing Materials was held at Budapest, from

September 9 to 14, under the* presidency of

Professor L. vonTetmajer, and was largely at-

tended by engineers from all parts of the world.

The delegates present included four from Eng-

land, 41 from Austria, three from Belgium,

nine from Denmark, two from the United

States, 36 from France, 152. from Hungary, 70

from Germany, three from Norway, 12 from

Italy, 26 from Russia, one from Roumania, three

from Spain, one from Servia, ten from Switzer-

land and five from Sweden. After an in-

augural presidential address and address of

welcome from the Hungarian authorities, a

representative of each country was elected an

honorary president of the congress, Mr. Ben-

nett H. Brough being chosen for England, and

Professor H. M. Howe for the United States.
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The other English and American members

present were : Sir William H. Bailey (Man-

chester), Mr. Bertram Blount (London), Dr.

C. J. Renshaw (Ashton-on-Mersey), and Dr.

R. Moldenke (New York). In addition to

the various reports of committees dealing

with technical problems, the following papers

dealing with metals were read and discussed :

*0n the Measurement of Internal Tension,' by

Mr. Mesnager (Paris) ;
' On the Forms of Carbon

in Iron,' by Baron Jiiptner (Leoben) ;
' On Bri-

nell's Researches,' by Mr. A. Wahlberg (Stock-

holm) ;
' On the Testing of Metals by Means of

Notched Bars,' by M. H. Le Chatelier (Paris),

by M. G, Charpy (Paris), and by Professor

Belelubsky (St. Petersburg) ;
' On Micrographi-

cal Researches on the Deformation of Metals,'

by Mr. F. Osmond (Paris); ' On Metallography,'

by Mr. E. Heyn (Charlottenberg) ;
' On the

Testing of Railway Material,' by Mr. E. Van-

derheym (Lyons) ; and ' On the International

Iron and Steel Laboratory,' by Professor H.

Wedding (Berlin). Several papers dealing

with stone and mortars were also read, and an

interesting lecture on the iron industry of

Hungary was delivered by Professor Edvi-

Illes (Budapest).

It is now said that the German government

has authorized the purchase of the astronomical

instruments originally taken from Pekin by the

German soldiers.

In addition to the Lucania, three other

steamships of the Cunard Line—the Campania,

the Umbria and the Etruria—will be fitted with

Marconi's system of wireless telegraphy.

Consul Haynes, of Rouen, under date of

August 26, 1901, says that the metric system is

compulsory in twenty countries, representing

more than 300,000,000 inhabitants—Germany,

Austria-Hungary, Belgium, Spain, France,

Greece, Italy, Netherlands, Portugal, Rou-

mania, Servia, Norway, Sweden, Switzerland,

Argentine Republic, Brazil, Chile, Mexico,

Peru, and Venezuela—and advises American

exporters in dealing with any of these coun-

tries to adopt the system.

We learn from the Electrical World that the

International Statistical Institute will hold this

year in Budapest, from September 20 until

October 5, an international exhibit of all kinds

of machines and instruments which facilitate

work with figures. The aim of the exhibit is

to furnish to the most competent representa-

tives of scientific and practical statistics assem-

bled from different parts of the world the op-

portunity of gathering personal information

about this kind of technical construction. The
exhibit will include all kinds of inventions,

engines and apparatus which are intended to

facilitate work with figures in general, and es-

pecially those which are devised to facilitate the

compilation of statistical data and to perform

the necessary proportional calculations, and to

accelerate and render more economical statisti-

cal labor
;
especially machines for adding, mul-

tiplying, dividing, tabulators, accounting ma-

chines for the combined compilation of data, etc.

It is announced that a commission, to be pre-

sided over by Sir Colin Scott-MoncriefF, is being

appointed to lay down rules for control of irri-

gation works in India. In connection with this

announcement the London Times quotes figures

given in the annual review of irrigation issued

recently in India. From them it appears that

22 of the large productive works realized a net

revenue amounting to 9.52 per cent, on the

capital outlay, while 13 others yielded only 0.79

per cent., reducing the average return to 7 per

cent. The total area of the crops irrigated or

protected exceeded 18 J millions of acres, being

an increase of over three quarters of a million

during the year. The principal enhancements

were in respect to the Punjab canals, the area

irrigated there exceeding all previous records

by over 300,000 acres, while the net return on

capital in respect to that province was as high

as 10.24 per cent. Still more gratifying re-

sults may be looked for in the current year, since

the great Jehlum Canal, begun in the autumn

of 1898, is to be formally opened in October,

and will irrigate a vast tract of country lying

between the Chenab and Jehlum rivers, a great

portion of which has hitherto lain waste.

Other large projects are being carried out in the

Punjab, and will, when ready, be worked on

the lines so successfully adopted in the case of

the Chenab colonies. The total surplus revenue

earned since irrigation works were undertaken

by government has been nearly ten millions
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sterling. This is the purely financial result of

irrigation, regarded as an investnaent, and the

figure quoted has no reference to its economic

value in increasing food supplies, in preventing

famine, and in strengthening the position of the

owners and occupiers of the land. Neither

does it take into account the increase of land

revenue received by the State, as a result of

bringing waste tracts under cultivation.

UNIVERSITY AND EDUCATIONAL NEWS.

The Severance Chemical Laboratory of Ober-

lin College was dedicated on September 26,

the address being made by President Ira Rem-
sen, of the Johns Hopkins University. At the

conclusion of the dedicatory exercises it was

announced that Mr. Lewis Severance, of New
York City, the donor of the laboratory, had

given the sum of $40,000 for an endowment for

the chair of chemistry.

The University of Southern California at Los

Angeles has obtained the $100,000, of which

$25,000 was offered by Mrs. Anna Hough on

condition that the balance be given. Mrs.

Hough has now offered $40,000 towards a

second $100,000.

By the will of the late Mrs. Martha Calla

han, $20,000 is bequeathed to Tuskegee Nor-

mal and Industrial Institute of Tuskegee, Ala.

Professor Goldwin Smith has given $10, -

000 to the library of the University of Toronto.

At a recent meeting of the corporation of

Yale University it was decided that the house

which Professor O. C. Marsh bequeathed to the

University and which is now occupied by the

Forest School shall be known officially as

Marsh Hall, and the grounds about it as the

Yale Botanical Garden.

At the spring meeting of the trustees of

Colby College, Waterville, Me., the depart-

ment of geology was abolished, and it was de-

cided that henceforth the teaching of geology

should be by the assistant in chemistry. The
determination was taken suddenly, the reason

assigned for the action being purely a financial

one. The abolition of the department neces-

sarily legislates Dr. W. S. Bayley from the po-

sition which he has held during the past twelve

years.

Dr. Sturgis, of the Connecticut Agricul-

tural Experiment Station, Professor Brinton,

the State entomologist, and Professor Hopkins,

of West Virginia University, have been ap-

pointed special lecturers in the Yale Forest

School.

Mr. Eugene L. Lehneet, of Clinton, Mass.,

has been elected professor of veterinary medi-

cine at the Agricultural College at Storrs.

At the Western Reserve University, Dr. F.

W. Reichmann, of the University of Chicago,

has been appointed instructor in physics ; Dr.

O. F. Tower has been promoted to be associate

professor of chemistry.

Dr. Charles M. Hazen has been appointed

professor of biology in Richmond College, at

Richmond, Va.

The following appointments have been made
at the Illinois College, Jacksonville, 111. : J.

Bishop Tingle, Ph.D. (Munich), instructor of

chemistry at the Lewis Institute, Chicago, to

be professor of chemistry. J. B. Overton, Ph.D.

(Chicago), graduate assistant in botany in the

University of Chicago, to be professor of biology.

J. H. Hall, Ph.D. (Yale), assistant in the Uni-

versity of Chicago, to be assistant professor of

physics.

Miss S. M. Hallowell, professor of botany

at Wellesley College, has been given leave of

absence for the year and the work of the de-

partment will be under Miss Clara E. Cum-
mings, assistant professor of botany.

Edward C. Schneider, Ph.D. (Yale, 1901),

has been been appointed to take charge of the

work in biology at Tabor College, Tabor, Iowa.

Mr. R. M. Ferrier, B.Sc. (Glasgow), M.Sc.

(Durham), has been appointed to the chair of

engineering at University College, Bristol, in

succession to Dr. Stanton, who has received the

appointment of superintendent of the engineer-

ing department in the National Physical Lab-

oratory.

Dr. Rokuro Nakaseko, who has been the

recipient of a University Fellowship at Yale

during the past two years, has returned to

Kyoto, Japan, to take charge of the instruction

in physiological chemistry in the Scientific

School there.
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THE FISR FAUNA OF JAPAN, WITH OBSER-

VATIONS ON THE GEOGRAPHICAL
DISTRIBUTION OF FISHES*

THE JAPANESE FISH FAUNA.

The group of islands which constitute the

empire of Japan is remarkable for the rich-

ness of its animal life. Its variety in cli-

matic and other conditions, its nearness

to the great continent of Asia and to the

chief center of marine life, the East In-

dian Islands, its relation to the warm Black

current or Kuro Shiwo from the south and

to the cold currents from the north, all tend

to give variety and richness to the fauna of

its seas. Especially is this true in the

group of fishes. In spite of the political

isolation of the Japanese Empire, this fact

has been long recognized and the character-

istic types of Japanese fishes have been well

known to naturalists.

NUMBERS OF SPECIES OF JAPANESE FISHES.

At present about 900 species of fishes are

known from the four great islands which

constitute Japan proper, Hondo, Hokkaido,

Kiusiu and Shikoku. About 200 others are

known from the volcanic islands to the

north and south. Of these 1,100 species,

about fifty belong to the fresh waters.

These are all closely allied to forms found

* Address to the Section of Zoology, Denver Meet-

ing, 1901.



546 SCIENCE, [N. S. Vol. XIV. No. 354.

on the mainland of Asia, from which region

all of them were originally derived.

FRESH-WATER FATJNAL AREAS.

Two faunal areas of fresh waters may be

fairly distinguished, although broadly over-

lapping. The northern region includes the

island of Hokkaido and the middle and

northern part of the great island of Hondo.

In a rough way, its southern boundary may
be defined by Fuji Yama and the Bay of

Matsushima. It is characterized by the

presence of salmon, trout and sculpins, and

northward by sturgeon and brook-lampreys.

The southern area loses by degrees the

trout and other northern fishes, while in

its clear waters abound various minnows,

gobies and the famous ayu, or Japanese

dwarf salmon, one of the most delicate of

food fishes. Sculpins and lampreys give

glace to minnows, loaches and chubs.

Two genera, a sculpin* and a perch,f are

confined to this region and seem to have

originated in it, but like the other species,

form a Chinese stock.

ORIGIN OP JAPANESE FRESH-WATER FISHES.

The question of the origin of the Japan-

ese river fauna seems very simple. All

the types are Asiatic. While most of the

Japanese species are distinct, their ances-

tors must have been estrays from the main-

land. To what extent river fishes may be

carried from place to place by currents of

salt water has never been ascertained.

One of the most widely distributed of

Japanese river fishes is the large hakone

dace or chub. | This has been repeatedly

taken by us in the sea at a distance from

any stream. It would evidently survive a

long journey in salt water. An allied

species § is found in the midway island of

Tsushima, between Korea and Japan.

* Trachidermis.

t Bryitosus.

X Leuciscus kakuensis Giinther.

^ Leuciscus jouyi.

FAUNAL AREAS OF MARINE FISHES.

The distribution of the marine fishes of

Japan is mainly controlled by the tempera-

ture of the waters and the motion of the

ocean currents. Five faunal areas may be

more or less clearly recognized, and these

may receive names indicating their scope,

Kurile, Hokkaido, Nippon, Kiusiu, Kuro
Shiwo and E,iu Kiu. The first or Kurile

district is frankly sub-Arctic, containing

species characteristic of the Ochotsk Sea

on the one hand, and of Alaska on the

other. The second or Hokkaido* dis-

trict includes this northern island and that

part of the shore of the main island of

Hondo f which lies to the north of Mat-

sushima and Noto. Here the cold north-

ern currents favor the development of a

northern fauna. The herring and the sal-

mon occupy here the same economic rela-

tion as in Norway, Scotland, Newfound-

land and British Columbia. Sculpins,

blennies, rockfish and flounders abound

off" the rocky shores and are seen in all the

markets.

South of Matsushima Bay and through

the Inland Sea as far as Kobe, the Nippon

fauna is distinctly one of the temperate

zone. Most of the types characteristically

Japanese belong here, abounding in the

sandy bays and about the rocky islands.

About the islands of Kiusiu and Shikoku,

the semi-tropical elements increase in num-

ber and the Kiusiu fauna is less character-

istically Japanese, having much in common
with the neighboring shores of China, while

some of the species range northward from

India and Java. But these faunal districts

have no sharp barriers. Northern fishes,

J

unquestionably of Alaskan origin, range as

far south as Nagasaki, while certain semi-

* Formerly, but no longer, called Yeso in Japan.

f Called Nippon on foreign maps, but not so in

Japan, where Nippon means the whole empire.

"I
Pleuronichthys cornutus ; Hexagrammos otakii

;

Ozorthe Jiexagramma, etc.
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tropical * types extend their range north-

ward to Hakodate and Volcano Bay. The

Inland Sea, which in a sense bounds the

southern fauna, serves at the same time as

a means of its extension. While each species

has a fairly definite northern or southern

limit, the boundaries of a faunal district as

a whole must be stated in the most general

terms.

The well-known boundary called Blackis-

ton's Line, which passes through the Straits

of Tsugaru, between the two great islands

of Hondo and Hokkaido, marks the north-

ern boundary of monkeys, pheasants and

most tropical and semi-tropical birds and

mammals of Japan. But as to the fishes,

either marine or fresh water, this line has

no significance. The northern fresh-water

species probably readily cross it ; the south-

ern rarely reach it.

We may define as a fourth faunal area

that of the Kuro Shiwo district itself, which

is distinctly tropical and contrasts strongly

with that of the inshore bays behind it.

This warm ^ Black Current,' analogous to

our Gulf Stream, has its origin in part from

a return current from the east, which passes

westward through Hawaii, in part from a

current which passes between Celebes and

New Guinea. It moves northward by way
of Luzon and Formosa, touching the east

shores of the Japanese islands Kiusiu and

Shikoku, to the main island of Hondo,

flooding the bays of Kagoshima and Kochi,

of Waka, Suruga and Sagami. The
projecting headlands reach out into it

and the fauna of their rock pools is dis-

tinctly tropical, as far to the northward as

Tokio.

These promontories of Hondo, Waka,
Ise, Izu, Misaki and Awa have essentially

the same types of fishes as are found on the

reefs of tropical Polynesia. The warmth
of the off-shore currents gives the fauna of

* As Halichoeres, Tetrapturus, Callionymus, Aris-

copus, etc.

Misaki its astonishing richness, and the

wealth of life is by no means confined to

the fishes. Corals, crustaceans, worms
and molluscs show the same generous pro-

fusion of species.

A fifth faunal area, closely related to

that of the Black Current, is formed by the

volcanic and coral reefs of the Riu Kiu
Archipelago. This fauna, so far as known,

is essentially East-Indian, the genera and

most of the species being entirely identical

with those of the islands about Java and

Celebes.

RESEMBLANCE OF THE JAPANESE AND
MEDITERRANEAN FISH FAUNAS.

It has been noted by Dr. Giinther that

the fish fauna of Japan bears a marked

resemblance to that of the Mediterranean.

This likeness is shown in the actual identity

of genera and species, and in their relation

to each other. This resemblance he pro-

poses to explain by the hypothesis that, at

some recent period, the two regions, Japan

and the Mediterranean, have been united

by a continuous shore-line. The far-reach-

ing character of this hypothesis demands

a careful examination of the data on which

it rests.

The resemblance of the two faunal areas,

so far as fishes are concerned, may be stated

as follows : There are certain genera * of

shore fishes, tropical or semi-tropical, com-

mon to the Mediterranean and Japan, and

wanting to California, Panama and the

West Indies, and in most cases to Poly-

nesia also. Besides these, certain others,

found in deeper water (100 to 200 fathoms)

are common to the two areas,f and have

been rarely taken elsewhere.

* Of these, the principal ones are Oxystomus, Sfyrus,

Pagrus, Sparus, Macrorhamphosus, CepoJa, CaUionyinus,

Zeus, Uranoscoims, Lepidotrigla, Chelidonichthys

.

f Among these are Beryx, Helicolenus, Lotella, Net-

teuitoma, Centrolophus, Hoplostethus, Aulopus, Chloroph-

thalmus, Lophotes.
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SIGNIFICANCE OF RESEMBLANCE.

The significance of these facts can be

shown only by a fuller analysis of the fauna

in question, and those of other tropical and

semi-tropical waters. If the resemblances

are merely casual, or if the resemblances

are shown by other regions, the hypothesis

of shore continuity would be unnecessary

or untenable. It is tenable if the resem-

blances are so great as to be accounted for

in no other way.

Of the genera regarded as common, only

two* or three are represented in the two

regions by identical species, and these have

a very wide distribution in the warm seas.

Of the others, nearly all range to India, to

the Cape of Good Hope, to Australia or to

Brazil. They may have ranged farther in

the past ; they may even range farther at

present. At the most, but twof are con-

fined to the two districts in question.

As equally great resemblances exist between

Japan and Australia or Japan and the

West Indies, the case is not self-evident,

without fuller comparison. I shall, there-

fore, ask your attention to a somewhat
fuller analysis of the evidence bearing on

this and similar problems, with a view to

the conclusions which may be legitimately

drawn from the facts of fish distribution.

DIFFERENCES BETWEEN JAPANESE AND
MEDITERRANEAN FISH FAUNAS.

We may first, after admitting the alleged

resemblances and others, note that differ-

ences are equally marked. In each region

are a certain number of genera which we
may consider as autochthonous. These

genera are represented by many species or

by many individuals in the region of their

supposed origin, but are more scantily de-

veloped elsewhere. Such genera in Mediter-

ranean waters are Crenilabrus, Labrus, Spi-

cara, Pagellus, Mullus, Boopis, Spondylosoma,

* Beryx, Hoplostethus and perhaps Macrorham-
phosus.

f Lepadogaster, Myrus.

Oblata. None of these occurs in Japan nor
have they any near relatives there. Jap-

anese autochthonous types, as Pseudoblen-

nius, Duymceria, Anoplus, Histiopterus, Mono-

centrus, Oplegnathus, Plecoglossus, range south-

ward to, the Indies or to Australia, but all

of them are totally unknown to the Med-
iterranean. The multifarious genera of

Gobies of Japan show very little resem-

blance to the Mediterranean fishes of this

family, while blennies, labroids, scaroids

and scorpsenoids are equally diverse in their

forms and alliances. To the same extent

that likeness in faunae is produced by con-

tinuity x)f means of dispersion, is it true

that unlikeness is due to breaks in con-

tinuity. Such a break in continuity of

coast-line, in the present case, is the Isth-

mus of Suez, and the unlikeness in the fau-

nas is about what such a barrier should pro-

duce.

SOURCES OF FAUNAL RESEMBLANCES.

There are two main sources of faunal

resemblances ; first, the absence of barriers

permitting the actual mingling of the spe-

cies ; second, the likeness of temperature

and shore configuration favoring the de-

velopment of the same or analogous types.

If the fish faunae of different regions have

mingled in recent times, the fact would be

shown by the presence of the same species

in each region. If the union were of a

remote date, the species would be changed,

but the genera might remain identical.

In case of close physical resemblances in

different regions, as in the East Indies and

West Indies, like conditions would favor

the lodgment of like types, but the resem-

blance would be general, the genera and

species being unlike. Without doubt, part

of the resemblance between Japan and the

Mediterranean is due to similarity of tem-

perature and shores. Is that which re-

mains sufficient to demand the hypothesis

of a former shore-line connection ?
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EFFECTS OF DIRECTION OF SHORE LINE.

We may first note that a continuous

shore-line produces a mingling of fish-

faunas only when not' interrupted by bar-

riers due to climate. A north and south

coast-line, like that of the East Pacific,

however unbroken, permits great faunal

differences. It is crossed by the different

zones of temperature. An east and west

shore-line lies in the same temperature.

In all cases of the kind which now exist on

the earth (the Mediterranean, the Gulf of

Mexico, the Caribbean Sea, the shores of

India), even species will extend their range

as far as the shoreline goes. The obvious

reason is because such a shore-line rarely

ofiers any important barrier to distribu-

tion, checking dispersion of species. We
may, therefore, consider the age and nature

of the Isthmus of Suez and the character of

the faunas it separates.

NUMBERS OF GENERA IN DIFFERENT FAUNAS.

For our purposes, the genera must be

rigidly defined, a separate name being used

in case of each definable difference in struc-

ture. The wide-ranging genera of the

earlier systematists were practically cosmo-

politan, and their distribution teaches us

little. Using the modern definition of

genus, we find in Japan 483 genera of ma-

rine fishes ; in the Red Sea, 225 ; in the Med-

iterranean, 231. In New Zealand 150 are

recorded ; in Hawaii, 171 ; 357 from the

West Indies, 187 from the Pacific coast of

tropical America, 300 from India, 450 from

the East-Indian islands and 427 from Aus-

tralia.

Of the 483 genera ascribed to Japan, 156

are common to the Mediterranean also, 188

to the West Indies and Japan, 169 to the

Pacific coast of the United States and

Mexico. With Hawaii Japan shares 90

genera, with New Zealand 62 ; 204 are

common to Japan and India, 148 to Japan

and the Red Sea, most of these being found

in India also. 200 genera are common to

Japan and Australia.

AFFINITIES OF JAPANESE FAUNA.

From this, it is evident that Japan and
the Mediterranean have much iu common,
but apparently not more than Japan shares

with other tropical regions. Japan natur-

ally shows most likeness to India, and next

to this to the Red Sea. Proportionately

less is the resemblance to Australia, and
the likeness to the Mediterranean seems
much the same as that to the West Indies,

or to the Pacific coast of America.

But, to make these comparisons just and
effective, we should consider not the fish

fauna as a whole ; we should limit our dis-

cussion solely to the forms of equatorial

origin. From the fauna of Japan we may
eliminate all the genera of Alaskan-Aleu-

tian origin, as these could not be found in

the other regions under comparison. We
should eliminate all pelagic and all deep-

sea forms, for the laws which govern the

distribution of these are very different

from those controlling the shore fishes, and

most of the genera have reached a kind

of equilibrium over the world.

SIGNIFICANCE OF RARE FORMS.

We may note also, as a source of confu-

sion in our investigation, that numerous

forms found in Japan and elsewhere are

very rarely taken, and their real distribu-

tion is unknown. Some of these will be

found to have, in some unexpected quarter,

their real center of dispersion. In fact,

since these pages were written, I have taken

in Hawaii representatives of three* genera

which I had enumerated as belonging chiefly

to Japan and the West Indies. Such species

may inhabit oceanic plateaus, and find many
halting places in their circuit of the tropical

oceans. We have already discovered that

* Antigonia, Etelis, EminelicMhys.
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Madeira, St. Helena, Ascension and other

volcanic islands constitute such, halting

places. We shall find many more such,

when the deeper shore regions are explored,

the region between market-fishing and the

deep-sea dredgings of the Challenger and

the Albatross. In some cases, no doubt,

these forms are verging on extinction and a

former Tide distribution has given place to

isolatea colonies.

The following table shows the contents,

so far as genera are concerned, of those

equatorial areas in which trustworthy cata-

logues of species are accessible. It includes

only those fishes, of stationary habit, living

in less than 200 fathoms. It goes without

saying that considerable latitude must be

given to these figures, to allow for errors,

omissions, uncertainties and differences of

opinion.

DISTRIBUTIOiSr OF SHORE FISHES.

A. Japan and the Mediterranean.

Genera * chiefly confined to these regions. 2

Genera of wide distribution 77

Total of common genera 79

Total in both regions 399

Genera above included, found in all equa-

torial regions 55

Genera t found in most equatorial re-

gions 11

Genera more or less restricted 13

79 *

B. Japan and the Red Sea.

Genera X chiefly confined to these two re-

gions 2

Genera of wide distribution 109

Total genera common Ill

.

Total in both regions 424

* Lepadogaster, 3Iyrus ; Lophotes, thus far recorded

from Japan, the Mediterranean and the Cape of Good

Hope is bassalian and of unknown range. Beryx,

Trachichthys, Hoplostethus, etc., are virtually cosmo-

politan as well as semi-bassalian.

t In this group we must place Cepola, Callionymus,

Pagrus, Sparus, Beryx, Zeus, all of which have a very

wide range in Indian waters.

X Cryptocentrus, Asterropteryx. The range of neither

of these genera of small shore fishes is yet well known.

C Japan and Hawaii.

Genera * chiefly confined to these regions 3

Genera of wide distribution 79

Total genera common 82

Total in both regions 396

D. Japan and Australia.

Genera chiefly confined to these regions.. 13

Genera of wide distribution (chiefly East-

Indian) :....122

Total genera common 135

Total in both regions 533

E. Japan and Panama.

Genera t chiefly confined to these regions 2

Genera of wide distribution 89

Total generacommon 91

Total in both regions 499

F. Japan and the West Indies.

Genera X chiefly confined to these regions 5

Genera of wide distribution 108

Total genera common 113

Total in both regions 520

G. The 3Iediterranean and the Bed Sea.

Genera confined to the Suez region

Genera of wide distribution (chiefly In-

dian) 40

Total generacommon 40

Total in both regions 295

H. West Indies and the Mediterranean.

Genera chiefly confined to the equatorial At-

lantic 11

Genera of wide distribution 59

Total 70

Total in both regions..... 373

/. West Indies and Panama.

Genera chiefly confined to equatorial Amer-

ica 68

Genera of wide distribution 101

Total genera common 169

Total in equatorial America 376

J. Hawaii and Panama.

Genera chiefly confined to the regions in

question 3

General of wide distribution 74

Total genera common 77

Total in both regions 323

* Pikea, Eumycterias, Engyprosopron.

t Bairdiella, Aboma. The occurrence of Bairdiella

acanthodes in Japan needs verification.

X Scombrops, Polymixia, Pseudopriacanthus, Anti-

gonia, Chaunax. All these genera are semi-bassalian.

§ Sectator, Chsenomugil, Garmannia.
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K. Hawaii and the East Indies.

Genera* chiefly confined to Hawaii 4

Genera of wide distribution in the equa-

torial Pacific 123

Generaf confined to Hawaii and the West

Indies 1

Summary.

Genera (shore fishes only) in the Mediter-

ranean Sea 144

Genera in the Red Sea 191

Genera in India 280

Genera in Japan (exclusive of northern

forms) 334

Genera in Australia 344

Genera in New Zealand 108

Genera in Hawaii 144

Genera about Panama 256

Genera in West Indies 299

EXTENSION OF INDIAN FAUNA.

From the above tables it is evident

that the warm-water fauna of Japan, as

well as that of Hawaii, is derived from the

great body of the fauna of the East Indies

and Hindostan ; that the fauna of the Red
Sea is derived in the same way ; that the

fauna of the Mediterranean bears no especial

resemblance to that of Japan, rather than

to other elements of the East Asiatic fauna

in similar conditions of temperature, and

no greater than is borne by either to the

West Indies ; that the faunas of the sides

of the Isthmus of Suez have relatively little

in common, while those of the two sides of

the Isthmus of Panama show large identity

of genera, although few species are common
to the two sides. Of the 255 genera re-

corded from the Panama region, 179, or over

70 per cent., are also in the West Indies
;

while 68, or more than 30 per cent, of the

number, are limited to the two regions in

question.

THE ISTHMUS OF SUEZ AS A BARRIER

TO DISTRIBUTION.

With the aid of the above table, we may
examine further the relation of the fauna

" Holotrachys, Cirrhitops, Perkinsia.

t Malacanthus.

of Japan to that of the Mediterranean. If a

continuity of shore-line once existed, it

would involve the obliteration of the Isth-

mus. With free connection across this isth-

mus, the fauna of the Red Sea must have

been once practically the same as that of the

Mediterranean. The present differences

must be due to later immigrations to one

or the other region, or to the extinction of

species in one locality or the other, through

some kind of unfitness. In neither region

is there evidence of extensive immigration

from the outside. The present conditions

of water and temperature differ a little,

but not enough to explain the difference in

faunte. The Red Sea is frankly tropical

and its fauna is essentially Indian, much
the same, so far as genera are concerned,

as that of Southern Japan. The Mediter-

ranean is at most not more than semi-

tropical and its fishes are characteristically

European. Its tropical forms belong

rather to Guinea than to the East Indies.

With the Red Sea the Mediterranean has

very little in common, not so much, for ex-

ample, as has Hawaii. Forty genera of

shore fishes (and only fifty of all fishes)

are identical in the two regions, the Medi-

terranean and the Red Sea. Of those,

every one is a genus of wide distribution,

found in nearly all warm seas. Of shore

fishes, only one genus in seven is common
to the two regions. Apparently, there-

fore, we cannot assume a passage across

the Isthmus of Suez within the lifetime of

the present genera. Not one of the types

alleged to be peculiar to Japan and the

Mediterranean is thus far known in the

Red Sea. Not one of the characteristic-

ally abundant Mediterranean types * crosses

the Isthmus of Suez, and the distinctive

Red Sea and Indian types f are equallj^

* As Crenilahrus, Labrus, Symphodus, Pagellus,

Spondyliosoma, Sparisoma.

t As Chxlodon, Lethrinus, Sphcerodon, Abudefduf,

etc.
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waatiag iu the Mediterranean. The only-

genera which could have crossed the

Isthmus are certain shallow- water or

brackish- water forms, sting-rays, torpe-

does, sardines, eels and mullets, widely-

diffused through the East Indies and found

also in the Mediterranean. The former

channel if one ever existed, had, therefore,

much the same value in distribution of

species, as the present Suez Canal.

GEOLOGICAL EVIDENCE OF SUBMERSION

OF THE ISTHMUS OF SUEZ.

Yet, from geological data, there is strong

evidence that the Isthmus of Suez was sub-

merged in relatively recent times. The

recognized geological maps of the Isthmus

show that a broad area of post-Pliocene or

Pliocene deposits constitutes the Isthmus

and separates the nummulitic hills of Suez

from their fellows about thirty miles to the

eastward. The northern part of the Isth-

mus is alluvium from the Nile, and its

western part is covered with drifting sands.

The E,ed Sea once extended farther north

than now and the Mediterranean farther to

the southeast. Assuming the maps to be

correct, the Isthmus must have been open

water in the late Pliocene or post-Pliocene

times.

Admitting this as a fact, the difference

in the fish fauna shows that the waters over

the submerged area must have been so

shallow that rock-loving forms did not and

could not cross it. Moreover, the region

must have been overspread with silt-bear-

ing fresh waters from the Nile. To such

fishes as Chcetodon, Solocentrus, Thalassoma,

of the lied Sea, or to Crenilabrus, Boops and

Zeus, of the Mediterranean, such waters

would form a barrier as effective as the

sand-dunes of to-day.

CONCLUSIONS AS TO THE ISTHMUS OF SDEZ.

"We are led, therefore, to these con-

clusions :

1. There is no evidence, derivable from

the fishes, of the submergence of the Isth-

mus of Suez.

2. If the isthmus was submerged in Pli-

ocene or post-Pliocene times, the resultant

channel was shallow and muddy, so that

ordinary marine fishes or fishes of rock

bottoms, or of deep waters, did not

cross it.

3. It formed an open water to brackish-

water fishes only.

4. The types common to Japan and the

Mediterranean did not enter either region

from the other, by way of the Eed Sea.

5. As most of these are found also in

India or Australia or both, their dispersion

was probably around the south coast of

Africa or by the Cape of Good Hope.

THE CAPE OF GOOD HOPE AS A BARRIER

TO FISHES.

The fishes of the Cape of Good Hope are

not well enough known for close compar-

ison with those of other regions. Enough

is known of the Cape fauna to show its

general relation to those of India and Aus-

tralia. The Cape of Good Hope lies in the

South Temperate zone. It offers no abso-

lutely impassable barrier to the tropical

fishes from either side. It bears a closer

relation to either the Eed Sea or the Med-

iterranean than they bear to each other.

It is, therefore, reasonable to conclude that

the transfer of tropical shore fishes of the

Old World between the Atlantic and Pa-

cific, in recent times, has taken place mainly

around the southern point of Africa. To

pelagic and deep-sea fishes the Cape of

Good Hope has offered no barrier whatever.

To ordinary, fishes it is an obstacle, but

not an impassable one. This the fauna

itself shows. It has, however, not been

passed by many tropical species, and by

these only as the result of thousands

of years of struggle and point-to-point

migration.
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RELATIONS OF JAPAN TO MEDITERRANEAN

EXPLAINABLE BY PRESENT CONDITIONS.

We may conclude that the resemblance

of the Mediterranean fish fauna to that of

Japan or India is no more than might be

expected, the present contour of the conti-

nents being permanent for the period of

duration of the present genera and species.

The imagined removal of barriers on any

large scale would necessitate much closer

resemblances than those which actually

exist.

THE ISTHMUS OF PANAMA AS A BARRIER

TO DISTRIBUTION.

Conditions in some regards parallel with

those of the Isthmus of Suez exist in but

one other region—the Isthmus of Panama.

IDENTITY OF GENERA ON TWO SHORES OF

THE ISTHMUS OF PANAMA.

Here the first observers were very

strongly impressed by the resemblance of

forms. Nearly half the genera found on

the two sides of this isthmus are common
to both sides. Taking those of the Pacific

shore for first consideration, we find that

three fourths of the genera of the Panama
fauna occur in the West Indies as well.

This identity is many times greater than

that existing at the Isthmus of Suez.

Moreover, while the Cape of Good Hope
offers no impassable barrier to distribution,

the same is not true of the southern part of

South America. The subarctic climate of

Cape Horn has doubtless formed a com-

plete check to the movements of tropical

fishes for a vast period of geologic time.

UNLIKENESS OP SPECIES ON THE SHORES OF

THE ISTHMUS OF PANAMA.

But curiously enough, this marked re-

semblance is confined chiefly to the genera

and does not extend to the species on the

two shores.

Of 1,400 species of fishes recorded from

tropical America north of the Equator,

only about 70 are common to the two
coasts. The number of shore fishes com-

mon is still less. In this 70 are included a

certain number of cosmopolitan types which
might have reached either shore from the

Old World.

A few others invade brackish or fresh

waters and may possibly have found their

way, in one way or another, across the

Isthmus of Nicaragua. Of fishes strictly

marine, strictly littoral, and not known
from Asia or Polynesia, scarcely any species

are left as common to the two sides. This

seems to show that no waterway has ex-

isted across the isthmus within the life-

time, whatever that may be, of the exist-

ing species. The close resemblance of

genera shows apparently with almost equal

certainty that such a waterway has ex-

isted, and within the period of existence of

the groups called genera. How long a

species of fish may endure unchanged no

one knows, but we know that in this regard

great diff'erences must exist in different

groups. Assuming that difierent species

crossed the Isthmus of Panama in Miocene

times, we should not be surprised to find

that a few remain to all appearances un-

changed ; that a much larger number have

become ' representative ' species, closely re-

lated forms retaining relations to the en-

vironment to those of the parent form, and,

finally, that a few species have been radi-

cally altered.

This is exactly what has taken place at

the Isthmus of Panama with the marine

shore fishes. Curiously enough, the move-

ment of genera seems to have been chiefly

from the Atlantic to the Pacific. Certain

characteristic genera* of the Panama region

have not passed over to the Pacific. On the

*Hoplopagrus, Xeniehthys, Xenistius, Xenocys, Micro-

desmus, Cerdale, Craiinus, Azevia, Microlepidotus, Or-

thostoechus, Isaciella, etc.
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other hand, most of the common genera *

show a much larger number of species on

the Atlantic side. This may be held to

show their Atlantic origin.

Of the relatively small number of genera

which Panama has received from Polynesia,

few t have crossed the Isthmus to appear

in the West Indian fauna.

GiJNTHEB ON THE ISTHMUS OF PANAMA.

The elements of the problem at Panama

may be better understood by a glance at

the results of previous investigations.

In 1869 Dr. Giinther, after enumerating

the species examined by him from Panama,

reaches the conclusion that nearly one third

of the marine fishes on the two shores of

tropical America will be found to be iden-

tical. He enumerates 193 such species as

found on the two coasts ; 59 of these, or 31

per cent, of the total, being actually iden-

tical. From this he infers that there must

have been, at a comparatively recent date, a

depression of the Isthmus and intermingling

of the two faunas.l

OBSERVATIONS IN 1885.

In an enumeration of the fishes of the

Pacific coast in 1885, § the present writer

showed that Dr. Giinther's conclusions were

based on inadequate data.

In my list, 407 species were recorded from

the Pacific coast of tropical America

—

twice the number enumerated by Dr. Giin-

ther. Of these, 71 species, or 11^ per cent.,

were found also in the Atlantic. About 800
species are known from the Caribbean and
adjacent shores, so that out of the total

* Exmulon, Anisotremus, Gerres, Centropomus, Gal-
eichthys, Hypoplectrus, Mycteroperca, Ulsema, Stellifer,

Micropogon, Bodianus, Microspathodon.

t Among these are perhaps TeM^Ais {Acanthurus),
Ilisha, Salarias, Myriprisiis, Thalassoma. Some such
which have not crossed the Isthmus are Cirrhites, Sec-
tator, Sebastopsis and Lophiomus.

t ' Fishes of Central America,' 1869, 397.

^Proc. U. S. Nat. Mus., 1885, 393.

number of 1,186 species, but .71, or 6 per

cent, of the whole, are common to the two

coasts. This number does not greatly ex-

ceed that of the species common to the "West

Indies and the Mediterranean, or even the

West Indies and Japan. It is to be noted

also that the number 71 is not very defin-

itely ascertained, as there must be consider-

able difierence of opinion as to the bound-

aries of species, and the actual identity in

several cases is open to doubt.

This discrepancy arises from the compar-

atively limited representation of the two

faunae at the disposal of Dr. Giinther. He
enumerates 193 marine or brackish-water

species as found on the two coasts, 59 of

which are regarded by him as specifically

identical, this being 31 per cent, of the

whole. But in 30 of these 59 cases, I re-

gard the assumption of complete identity

as erroneous ; so that taking the number

193, as given, I would reduce the percentage

to 15. But these 193 species form but a

fragment of the total fauna, and any con-

clusion based on such narrow data is cer-

tain to be misleading.

Of the 71 identical species admitted in

our list, several (e. g., Mola, Thunnus) are

pelagic fishes common to most warm seas.

Still others (e. g., Trachicrus, Garangus, Dio-

don sp.) are cosmopolitan in the tropical

waters. Most of the others (e. g., Gohius,

Gerres, Centropomus, Galeichthys sp., etc.)

often ascend the rivers of the tropics, and

we may account for their difi'usion, perhaps,

as we account for the dispersion of fresh-

water fishes on the isthmus, on the supposi-

tion that they may have crossed from marsh

to marsh at some time in the rainy season.

In very few cases are representatives of

any species from opposite sides of the Isth-

mus exactly alike in all respects. These

differences in some cases seem worthy of

specific value, giving us ' representative

species ' on the two sides. In other cases,

the distinctions are very trivial, but in
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most cases they are appreciable, especially

in fresh specimens.

Further, I expressed the belief that

" fuller investigation will not increase the

proportion of common species. If it does

not, the two faunas show no greater resem-

blance than the similai'ity of physical con-

ditions on the two sides would lead us to

expect."

This conclusion must hold so far as spe-

cies are concerned, but the resemblance in

the list of genera is too great to be ac-

counted for in this way.

OBSERVATIONS OF DR. GUNTHER.

In 1880 * Dr. Giinther expressed his views

in still stronger language, claiming a still

larger proportion of the fishes of tropical

America to be identical on the two sides of

the continent. He concluded that "with

scarcely any exceptions the genera are

identical, and of the species found on the

Pacific side, nearly one half have proved to

be the same as those of the Atlantic. The
explanation of this fact has been found in

the existence of communications between

the two oceans by channels and straits

which must have been open till within a

recent period. The isthmus of Central

America was then partially submerged, and

appeared as a chain of islands similar to

that of the Antilles ; but as the reef- build-

ing corals flourished chiefly north and east

of these islands and were absent south and

west of them, reef fishes were excluded

from the Pacific shores when the communi-

cations were destroyed by the upheaval of

land."

CONCLUSIONS OF EVERMANN AND JENKINS.

This remark led to a further discussion

of the subject on the part of Dr. B. W. Ever-

mann and Dr. O. P. Jenkins. From their

paper on the fishes of Guaymasf I make

the following quotations :

* ' Introduction to the Study of Fishes, ' 1880, p. 280.

tProc. U. S. Nat. Mus., 1891, pp. 124-126.

" The explorations since 1885 have re-

sulted, (1) in an addition of about one

hundred species to one or other of the two

faunfB
; (2) in showing that at least two

species that were regarded as identical on

the two shores * are probably distinct ; and

(3) in the addition of but two species to

those common to both coasts, y
" All this reduces still further the per-

centage of common species.

"Of the one hundred and ten species ob-

tained by us, 24, or less than 21 per cent.,

appear to be common to both coasts. Of

these 24 species, at least 16, from their

wide distribution, would need no hypoth-

esis of a former waterway through the isth-

mus to account for their presence on both

sides. They are species fully able to ar-

rive at the Pacific shores of the Americas

from the warm seas west. It thus appears

that not more than eight species, less than

8 per cent, of our collection, all of which

are marine species, require any such hy-

pothesis to account for their "Occurrence on

both coasts of America. This gives us,

then, 1,307 species that should properly be

taken into account when considering this

question, not more than 72 of which, or

5.5 per cent., seem to be identical on the

two coasts. This is very difierent from

the figures given by Dr. Giinther in his

' Study of Fishes.'

" Now, if from these 72 species, admitted

to be common to both coasts, we subtract

the 16 species of wide distribution—so wide

as to keep them from being a factor in this

problem—we have left but 56 species com-

mon to the two coasts that bear very

closely upon the waterway hypothesis.

This is less than 4-3 per cent, of the ivhole num-

ber.''

" But the evidence obtained from a study

* CUharicMhys spilopterus »nd C. gilberti.

-f
Hxmulonsieindachneri and Gymnothorax casianeus

of the west coast probably being identical with H.

schranki and Gymnothorax funcbris of the east coast.
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of other marine life of that region points to

the same conclusion."

"In 1881, Dr. Paul Fischer discussed

the same question in his ' Manual de Con-

chyliologie,' pp. 168-169, in a section on the

Molluscan Fauna of the Panamic Province,

and reached the same general conclusions.

He says :
' Les naturalistes Americians se

sont beaucoup preeoccupes des especes de

Panama qui paraissent identiquesavec celles

des Antilles, ou qui sont representatives.

P. Carpenter estime qu'il en existe 35.

Dans la plupart des cas, I'identite absolue

n'a pu etre constantee et on a trouve quel-

ques caracteres distinctifs, ce qui n'a rien

d'etonnant, puisque dans I'hypothese d'une

origine commune, les deux races pacifique

et atlantique sont separ4e depuis la periode

Miocene. Voici un liste de ces especes rep-

resentatives ou identiques. ' Here follows

a list of 20 species. ' Mais ces formes

semblables,' he says, ' constituent un in-

fime minorite (3 per cent.).' "

" These facts have a very important bear-

ing upon certain geological questions, par-

ticularly upon the one concerning the cold

of the Glacial period.

" In Dr. G. Frederick Wright's recent

book ' The Ice Age in ISForth America,' eight

dififerent theories as to the cause of the cold

are discussed. The particular theory which
seems to him quite reasonable is that one

which attributes the cold as due to a change
of diiferent parts of the countrj^, and a de-

pression of the Isthmus of Panama is one
of the important changes he considers.

He says:-^ "Should a portion of the Gulf
Stream be driven through a depression

across the Isthmus of Panama into the

Pacific, and an equal portion be diverted

from the Atlantic coast of the United States

by an elevation of the sea-bottom between
Florida and Cuba, the consequences would
necessarily be incalculably great, so that

the mere existence of such a possible cause
* P. 409.

for great changes in the distribution of

moisture over the northern hemisphere is

sufficient to make one hesitate before com-

mitting himself unreservedly to any other

theory ; at any rate, to one which has not

for itself independent and adequate proof."

''In the Appendix to the same volume

Mr. Warren Upham, in discussing the

probable causes of glaciation, says, ' The
quaternary uplifts of the Andes and Rocky
Mountains and of the West Indies make it

nearly certain that the Isthmus of Panama
has been similarly elevated during the re-

cent epoch. * ^ * It may be true, therefore,

that the submergence of this isthmus was

one of the causes of the Glacial period, the

continuation of the equatorial oceanic cur-

rents westward into the Pacific having

greatly diminished or wholly diverted the

Gulf Stream, which carries warmth from

the tropics to the northern Atlantic and

northwestern Europe."
" Any very recent means by which the

fishes could have passed readily from one

side to tlie other would have resulted in

making the fish-faunas of the two shores

practically identical ; but the time that has

elapsed since such a waterway could have

existed has been long enough to allow the

fishes of the two sides to become ^rac^ica%

distinct. That the molluscs of the two

shores are almost wholly distinct, as shown

by Dr. Fischer, is even stronger evidence

of the remoteness of the time when the

means of communication between the two

oceans could have existed, for ' species

'

among the molluscs are probably more per-

sistent than among fishes.

" Our present knowledge, therefore, of

the fishes of tropical America justifies us in

regarding the fish faunas of the two coasts

as being essentially distinct, and believing

that there has not been, at any compara-

tively recent time, any waterway through

the Isthmus of Panama."
It is thus shown, I think, conclusively,
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that the Isthmus ofPanama could not have

been depressed for any great length of time

in a recent geological period.

CONCLUSIONS OF DR. HILL.

These writers have not, however, consid-

ered the question of generic identity. To
this we may find a clue in the geological

investigations of Dr. Robert T. Hill.

In a study of ' The Geological History of

thelsthmusof Panamaand Portions of Costa

Rica,' Dr. Hill uses the following language :

" By elimination we have concluded that

the only period of time since the Mesozoic

within which communication between the

seas could have taken place is the Tertiary

period, and this must be restricted to the

Eocene and Oligocene epochs of that period.

The paleontologic evidence upon which such

an opening can be surmised at this period

is the occurrence of a few California Eocene

types in the Atlantic sides of the tropical

American barrier, within the ranges of lati-

tude between Galveston (Texas) and Colon,

which are similar to others found in Cali-

fornia. There are no known structural

data upon which to locate the site of this

passage, but we must bear in mind, how-

ever, that this structure has not been com-

pletely explored.

" Even though it was granted that the

coincidence of the occurrence of a few

identical forms on both sides of the tropical

American region, out of the thousands

which are not common, indicates a connec-

tion between the two seas, there is still an

absence of any reason for placing this con-

nection at the Isthmus of Panama, and we
could just as well maintain that the locus

thereof might have been at some other

point in the Central American region.

" The reported fossil and living species

common to both oceans are littoral forms,

which indicate that if a passage existed, it

must have been of a shallow and ephemeral

character.

" There is no evidence from either a geo-

logic or a biologic standpoint for believing

that the oceans have ever communicated
across the Isthmian regions since Tertiary

time. In other words, there is no evidence

for these later passages which have been

established upon hypothetical data, espe-

cially those of Pleistocene time.

" The numerous assertions, so frequently

found in literature, that the two oceans have
been frequently and recently connected

across the Isthmus, and that the low passes

indicative of this connection still exist, may
be dismissed at once and forever and rele-

gated to the domain of the apocryphal. A
few species common to the waters of both

oceans in a predominantly Caribbean fauna

of the age of the Claiborne epoch of the

Eocene Tertiary is the only paleontologic

evidence in any time upon which such a

connection may be hypothesized.

" There has been a tendency in literature

to underestimate the true altitude of the

Isthmian passes, which, while probably not

intentional, has given encouragement to

thosewho think that this Pleistocene passage

may have existed. Maack has erroneously

given the pass at 186 feet. Dr. J. W.
Gregory states ' that the summit of the

Isthmus at one locality is 154- feet, and in

another 287 feet in height' The lowest

Isthmian pass, which is not a summit, but

a drainage col, is 287-295 feet above the

ocean.

" If we could lower the Isthmian region

300 feet at present, the waters of the two

oceans would certainly commingle through

the narrow Culebra Pass. But the Culebra

Pass is clearly the headwater col of two

streams, the Obispo flowing into the Cha-

gres, and the Rio Grande flowing into the

Pacific, and has been cut by fiuviatile action,

and not by marine erosion, out of a land

mass which has existed since Miocene time.

Those who attempt to establish Pleistocene

inter-oceanic channels through this pass on
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account of its present low altitude, must

not omit from their calculations the restora-

tion of former rock masses, which have been

removed by the general leveling of the sur-

face by erosion."

SUMMARY OF DR. HILL.

In conclusion. Dr. Hill asserts that " there

is considerable evidence that a land barrier

in the tropical region separated the two

oceans as far back in geologic history as

Jurassic time, and that that barrier con-

tinued throughout the Cretaceous period.

The geological structure of the Isthmus and

Central American regions, so far as inves-

tigated, when considered aside from the

paleontology, presents no evidence by which

the former existence of a free communication

of oceanic waters across the present tropical

land barriers can be established. The pale-

ontologic evidence indicates the ephemeral

existence of a passage at the close of the

Eocene period. All lines of inquiry—geo-

logic, paleontologic and biologic—give evi-

dence that no connection has existed be-

tween the two oceans since the close of the

Oligocene. This structural geology is de-

cidedly opposed to any hypothesis by which

the waters of the two oceans could have
been connected across the regions in Mio-

cene, Pliocene, Pleistocene, or recent times."

FINAL HYPOTHESIS AS TO PANAMA.

If we assume the correctness of Dr. Hill's

conclusionSjtheymay accord in a remarkable

degree with the actual facts of the distribu-

tion of the fishes about the Isthmus. To
account for the remarkable identity of gen-

era and divergence of species I may suggest

the following hypothesis :

During the lifetime of most of the pres-

ent species, the Isthmus has not been de-

pressed. It was depressed in or before Mio-

cene time, during the lifetime of most of

the present genera. The channel formed

was relatively shallow, excluding forms in-

habiting rocky bottoms at considerable

depths. It was wide enough to permit the

infiltration from the Caribbean Sea of nu-

merous species, especially of shore fishes of

sandy bays, tide pools and brackish estu-

aries. The currents set chiefly to the west-

ward, favoring the transfer of Atlantic

rather than Pacific types.

Since the date of the closing of this chan-

nel, the species left on the two sides have
been altered in varying degrees by the pro-

cesses of natural selection and isolation.

The cases of actual specific identity are

few, and the date of the establishment as

species, of the existing forms, is subsequent

to the date of the last depression of the isth-

mus.

While local oscillations, involving changes

in coast-lines, have doubtless frequently

taken place and are still going on, our

knowledge of the distribution of fishes

should render impossible the speculations

on the dance of continents, which certain

geologists and certain biologists have, at

one time or another, used as a convenient

means of accounting for glacial phenomena,
or for anomalies in distribution. We may
be also certain that none of the common
genera ever found their way around Cape

Horn. Most of them disappear to the

southward, along the coasts of Brazil and

Peru.

Further, it goes without saying, that we
have no knowledge of the period of time

necessary to work specific changes in a

body of species isolated in an alien sea.

Nor have we any data as to the e£fect on a

given fish fauna of the infiltration of many
species and genera belonging to another.

All such forces and results must be matters

of inference.

LAWS GOVERNING DISTRIBUTION OP

ANIMALS.

I have elsewhere* had occasion to say

that the laws governing the distribution of

* 'Footnotes to Evolution.'
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animals are reducible to three very simple

propositions.

Each species of animal is found in every

part of the earth having conditions suitable

for its maintenance, unless :

(a) Its individuals have been unable to

reach this region through barriers of some

sort; or,

(&) Having reached it, the species is

unable to maintain itself, through lack of

capacity for adaptation, through severity

of competition with other forms, or through

destructive conditions of environment ; or

else,

(e) Having entered and maintained it-

self, it has become so altered in the pro-

cess of adaptation as to become a species

distinct from the original type.

SPECIES ABSENT THROUGH BARRIERS.

The absence from the Japanese fauna of

most European or American species comes

under the first head. The pike has never

reached the Japanese lakes, though the

shade of the lotus leaf in the many clear

ponds would suit its habits exactly. The
grunt* and porgiesf of our West Indian

waters and the crenilabri of the Mediter-

ranean have failed to cross the ocean and

therefore have no descendants in Japan.

SPECIES ABSENT THROUGH FAILURE TO MAIN-

TAIN FOOTHOLD.

Of species under (6), those who have

crossed the seas and not found lodgment,

we have, in the nature of things, no record.

Of the existence of multitudes of estrays

we have abundant evidence. In the Gulf

Stream ofi" Cape Cod are every year taken

many young fishes belonging to species at

home in the Bahamas and which find no

permanent place in the ITew England fauna.

In like fashion, young fishes from the

tropics drift northward in the Kuro Shiwo

to the coasts of Japan, but never finding a

* Ssemulon.

t Calamus.

permanent breeding-place and never join-

ing the ranks of the Japanese fishes. But
to this there have been, and will be, occa-

sional exceptions. ISTow and then one

among thousands finds permanent lodg-

ment, and by such means a species from an-

other region will be added to the fauna.

The rest disappear and leave no trace. A
knowledge of these currents and their in-

fluence is eventual to any detailed study of

the dispersion of fishes.

SPECIES CHANGED THROUGH NATURAL SE-

LECTION.

In the third class, that of species changed

in the process of adaptation, most insular

forms belong. As a matter of fact, at some
time or another almost every species must
be in this category, for isolation is a source

of the most potent elements in the initia-

tion and intensification of the minor differ-

ences which separate related species. It

is not the preservation of the most useful

features, but of those which actually existed

in the ancestral individuals, which distin-

guish such species. I have elsewhere noted

that natural selection must include not only

the process of the survival of the fittest,

but also the results of the survival of the

existing. This means the preservation

through heredity of the traits not of the

species alone, but those of the actual indi-

viduals set apart to be the first in the line

of descent in a new environment. In hosts

of cases the persistence of characters rests

not on any special usefulness or fitness, but

on the fact that individuals possessing these

characters have, at one time or another,

invaded a certain area and populated it.

The principle of utility explains survivals

among competing structures. It rarely ac-

counts for qualities associated with geo-

graphical distribution.

BARRIERS CHECKING MOVEMENT OF FISHES.

The limits of the distribution of indi-

vidual species or genera must be found in
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some sort of barrier, past or present. The

chief barriers which limit marine fishes are

the presence of land, the presence of great

oceans, the differences of temperature aris-

ing from differences in latitude, the nature

of the sea bottom and the direction of

oceanic currents. That which is a barrier

to one species may be an agent in distribu-

tion to another. The common shore fishes

would perish in deep waters almost as

surely as on land, while the open Pacific is

a broad highway to the albacore or the

sword-fish.

Again, that which is a barrier to rapid

distribution may become an agent in the

slow extension of the range of a species.

The great continent of Asia is undoubtedly

one of the greatest of barriers to the wide

movement of species of fish, yet its long

shore-line enables species to creep, as it

were, from bay to bay, or from rock to rock
;

till, in many cases, the same species is

found in the Eed Sea and in the tide-pools

or sand-reaches of Japan. In the North
Pacific, the presence of a range of half-

submerged volcanoes, known as the Aleu-

tian and the Kurile Islands, has greatly

aided the slow movement of the fishes of

the tide-pools and the kelp. To a school

of mackerel or of flying fishes these rough

islands would form an insuperable barrier.

TEMPERATURE THE CENTRAL FACT IN DISTRI-

BUTION.

It has long been recognized that the mat-
ter of temperature is the central fact in all

problems of geographical distribution.

Few species in any group freely cross the

frost-line, and except as borne by oceanic

currents, few species extend their range far

into waters colder than those in which the

species is distinctively at home. Knowing
the average temperature of the water in a

given region, we know in general the types

of fishes which must inhabit it. It is the

similarity in temperature and physical

conditions, not the former absence of bar-

riers, which chiefly explains the resem-

blance of the Japanese fauna to that of the

Mediterranean or the Antilles. This fact

alone must explain the resemblance of the

Arctic and Antarctic faunae.

AGENCY OP OCEAN CURRENTS.

We may consider again for a moment the

movements of the great currents in the

Pacific as agencies in the distribution of

species.

A great current sets to the eastward,

crossing the ocean just south of the Tropic

of Cancer. It extends between the Gilbert

and the Marshall Islands and passes on

nearly to the coast of Mexico, touching the

Galapagos Islands, Clipperton Island and

especially the Eevillagigedos. This at once

accounts for the number of Polynesian

species found on these Islands, about which

they are freely mixed with immigrants from

the mainland of Mexico.

From the Eevillagigedos* the current

moves northward, passing the Hawaiian

Islands and thence onward to the La-

drones. The absence in Hawaii of many
of the characteristic fishes of the Society

Islands and the Gilbert Islands is doubt-

less due to the long detour made by these

currents, as the conditions of life in these

groups of islands are not very different.

Between the Gilbert Islands and Samoa
there is also a return current to the west,

and northeast of Hawaii is a great spiral

current, moving with the hands of the

watch, forming what is called Fleurieu's

Whirlpool. This does not reach the coast

of California. This fact may account for

the almost complete distinction in the shore

fishes of Hawaii and California.f

* Clarion Island and Socorro Island.

t A few Mexican shore fishes, Chfetodon humeralis,

Galeichthys dasycephalus, Hypsoblennius parvipinnis,

have been wrongly accredited to Hawaii by some

misplacement of labels.
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The westward current from Hawaii

reaches Luzon and Formosa. It is deflected

to the northward and, joining a northward

current from Celebes, it forms the Kuro
Shiwo or Black Stream of Japan, which

strews its tropical species in the rock pools

along the Japanese promontories as far as

Tokio. Then, turning into the open sea, it

passes northward to the Aleutian Islands,

across to Sitka. Thence it moves south-

ward as a cold current, bearing Ochotsk-

Alaskan types southward as far as the Santa

Barbara Islands, to which region it is fol-

lowed by species of Aleutian origin. A
cold return current seems to extend south-

ward in Japan, along the East shore per-

haps as far as Matsushima. A similar cur-

rent in the sea to the west of Japan extends

still further to the southward, to Noto, or

beyond.

It is, of course, not necessary that the

movements of a species in an oceanic cur-

rent should coincide with the direction of

the current. Young fishes, or fresh-water

fishes, would be borne along with the water.

Those that dwell within floating bodies of

seaweed would go whither the waters carry

the drifting mass. But free-swimming

fishes, as the mackerel or flying-fishes,

might as readily choose the reverse

direction. To a free-swimming fish, the

temperature of the water would be the

only consideration. It is thus evident

that a current which to certain forms

would prove a barrier to distribution, to

others would be a mere convenience in

movement.

In comparing the Japanese fauna with

that of Australia, we find some trace of

both these conditions. Certain forms are

excluded by cross-currents, while certain

others seem to have been influenced only

by the warmth of the water. A few Aus-

tralian types on the coast of Chili seem to

have been carried over by the cross currents

of the South Atlantic.

CENTERS OF DISTRIBUTION.

We may assume, in regard to any spe-

cies, that it has had its origin in or near that

region in which it is most abundant and
characteristic. Such an assumption must
involve a certain percentage of error or of

doubt, but in considering the mass of spe-

cies, it would represent essential truth. In
the same fashion, we may regard a genus
as being autochthonous or first developed in

the region where it shows the greatest range

or variety of species. Those regions where
the greatest number of genera are thus au-

tochthonous may be regarded as centers of

distribution. So far as the marine fishes

are concerned, the most important of these

centers are found in the Pacific Ocean.

First of these in importance is the East-In-

dian Archipelago, with the neighboring

shores of India. Next would come the

Arctic Pacific and its bounding islands,

from Japan to British Columbia. Third in

importance in this regard is Australia. Im-

portant centers are also found in temperate

Japan, in California, the Panama region,

and in New Zealand, Chili and Patagonia.

The fauna of Polynesia is almost entirely de-

rived from the Indies ; and the shore-fauna

of the Eed Sea, the Bay of Bengal and
Madagascar, so far as genera are concerned,

seems to be not really separable from the

Indian fauna generally.

I know of but six genera which may
be regarded as autochthonous in the Red
Sea, and nearly of these are of doubtful

value or of uncertain relation. The many
peculiar genera described by Dr. Alcock,

from the dredgings of the Investigator in

the Bay of Bengal, belong to the bathybial

or deep water series, and will all, doubt-

less, prove to be forms of wide distribution.

In the Atlantic, the chief center of dis-

tribution is the West Indies ; the second is

the Mediterranean. On the shores to the

northward or southward of these regions

occasional genera have found their origin.
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This is true especially of the New England

region, the North Sea, the Gulf of Guinea

and the coast ofArgentina. The fish fauna

of the North Atlantic is derived mainly

from the North Pacific, the differences

lying mainly in the lower richness of the

North Atlantic. But, in certain groups

common to the two regions, the migration

must have been in the opposite direction

;

exceptions that prove the rule.

REALMS OF DISTRIBUTION OF FRESH-

WATER FISHES.

If we consider the fresh-water fishes

alone we may divide the land areas of the

earth into districts and zones, fairly agree-

ing with those marked out for mammals
and birds. The river-basin, bounded by

its shores and the sea at its mouth, shows

many resemblances, from the point of view

of a fish, to an island considered as the

home of an animal. The nature of the

various barriers limiting species in river-

basins I have elsewhere * fully discussed

and need not consider it further here. It

is evident that, with fishes, the differences

in latitude outweigh those of continental

areas, and a primary division into Old

World and New World would not be ten-

able.

The chief areas of dispersion of fresh-

water fishes we may indicate as follows,

following essentially the grouping proposed

by Dr. Giinther : f

NORTHERN ZONE (ARCTIC AND TEMPERATE;.

With Dr. Giinther, we may recognize,

first the Northern Zone, characterized famil-

iarly by the presence of sturgeon, salmon,

trout, white-fish, pike, lamprey, stickle-

back and other species of which the genera

and often the species are identical in

Europe, Siberia, Canada, Alaska and most

of the United States, Japan and China.

" Science Sketches :
' The Dispersion of Fresh-

water Fishes.'

t ' Introduction to the Study of Fishes.

'

This is subject to cross- division into two

great districts, the first Europe- Asiatic, the

second North American. These two agree

very closely to the northward but diverge

widely to the southward, developing a

variety of specialized genera and species,

and both of them passing finally, by de-

grees, into the Equatorial Zone.

Still another line of division is made by

the Ural Mountains in the Old World and

by the Rocky Mountains in the New. In

both cases the Eastern region is vastly

richer in genera and species, as well as in

autochthonous forms, than the Western.

The reason for this lies in the vastly greater

extent of the river basins of China and the

Eastern United States, as compared with

those of Europe or the Californian region.

Minor divisions are those which separate

the Great Lake region from the streams

tributary to the Gulf of Mexico ; and in

Asia, those which separate China from

tributaries of the Caspian, the Black and

the Mediterranean.

EQUATORIAL ZONE.

The Equatorial Zone is roughly indicated

by the tropics of Cancer and Capricorn. Its

essential feature is that of the temperature,

and the peculiarities of its divisions are

caused by barriers of sea or mountains.

Dr. Giinther finds the best line of separa-

tion into two divisions to lie in the presence

or absence of the great group of dace or

minnows,* to which nearly half of the

species of fresh-water fishes the world over

belong. The entire group, now spread every-

where except in the Arctic, South America,

Australia and the islands of the Pacific, had

its origin in India, from which its genera

have radiated in every direction.

The Cyprinoid division of the Equatorial

Zone forms two districts, the Indian and

the African. The Acyprinoid division in-

cludes South America, south of Mexico, and

* Cyprinidse.
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all the islands of the tropical Pacific lying

to the east of Wallace's line. This line,

separating Borneo from Celebes and Bali

from Lompoe, marks in the Pacific the

western limit of Cyprinoid fishes, as well as

that of monkej^s and other important

groups of land animals. This line, recog-

nized as very important in the distribution

of land animals, coincides in general with

the ocean current between Celebes and

Papua, which is one of the sources of the

Kuro Shiwo.

In Australia, Hawaii and Polynesia gen-

erally, the fresh-water fishes are derived

from marine types by modification of one

sort or another. In no case, so far as I

know, in any island to the eastward of

Borneo, is found any species derived from

fresh-water families of either the Eastern

or the Western Continent. Of course,

minor subdivisions in these districts are

formed by the contour lines of river basins.

The fishes of the Nile differ from those of

the j^iger or the Congo, or of the streams

of Madagascar or Cape Colony, but in all

these regions the essential character of the

fish fauna remains the same.

SOUTHERN ZONE.

The third great region, the Southern

Zone, is scantily supplied with fresh-water

fishes, and the few it possesses are chiefly

derived from modifications of the marine

fauna or from the Equatorial Zone to the

north. Three districts are recognized,

Tasmanian, the New Zealand and the

Patagonian. The fact that certain peculiar

groups are common to these three regions

has attracted the notice of naturalists.

ORIGIN OF NEW ZEALAND FAUNA.

In a critical study of the fish fauna of

New Zealand,* Dr. Gill discusses the origin

of the four genera and seven species of fresh-

water fishes found in these islands, the prin-

cipal of these genera ( Galaxias) being repre-

* 'A Comparison of Antipodal Faunte,' 1887.

sented by nearly related species in South

Australia and in Patagonia.*

According to Dr. Gill, we can account for

this anomaly of distribution only by sup-

posing, on the one hand, that their ances-

tors were carried for long distances in some
unnatural manner, as (a) having been car-

ried across entombed in ice, or (6) being

swept by ocean currents, surviving their

long stay in salt water, or else that they

were derived (c) from some widely distrib-

uted marine type now extinct, its descend-

ants restricted to fresh water.

On the other hand. Dr. Gill suggests that

as ' community of type must be the expres-

sion of community of origin,' the presence

of fishes of long-established fresh-water

types must imply continuity or at least con-

tiguity of land. The objections raised by

geologists to the supposed land connection!

of New Zealand and Tasmania do not ap-

pear to Dr. Gill insuperable. It is well

known, he says, " that the highest mountain

chains are of comparatively recent geolog-

ical age. It remains, then, to consider

which is the more probable, (1) that the

types now common in distant regions were

distributed in some unnatural manner, by

the means referred to ; or (2) that they are

descendants of forms once wide-ranging

over lands now submerged." After con-

sidering questions as to change of type in

other groups. Dr. Gill is inclined to postu-

late, from the occurrence of species of the

trout-like genus Galaxias, in New Zealand,

South Australia and South America, that

" there existed some terrestrial passage-way

between the several regions at a time as late

as the close of the Mesozoic period. The
evidence of such a connection afforded by

congeneric fishes is fortified by analogous

representatives among insects, mollusca and

even amphibians. The separation of the

several areas must have occurred little later

than the late Tertiary, inasmuch as the salt-

* Galaxias, Neochanna, Prototroctes and Betropinna.
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water fishes of corresponding isotherms

found along the coast of the now widely-

separated lands are to such a large extent

specifically different. In general, change

seems to have taken place more rapidly

among marine animals than fresh-water

representatives of the same class."

It is not often that I have occasion to

differ from Dr. Gill on a question in ich-

thyology ; but, in this case, when one guess is

set against another, it seems to me that the

hypothesis first suggested, rather than the

other, lies in the line of least logical resist-

ance. I think it better to adopt provision-

ally some theory not involving the existence

of a South Pacific Antarctic Continent, to

account for the distribution of Galaxias.

For this view I may give five reasons :

1. There are many other cases of the sort

equally remarkable and equally hard to ex-

plain. Among these is the presence of

species of paddle- fish and shovel -nosed

sturgeon,* types characteristic of the Mis-

sissippi Valley, in Central Asia. The pres-

ence of one and only one of the five or six

American species of pike f in Europe ; of

one of the three species of mud-minnow in

Austria
, | the others being American. Such

cases occur all over the globe and must be

explained, if at all, on some hj^pothesis other

than that of former land connection.

2. The supposed continental extension

should show permanent traces in greater

similarity in the present fauna, both of

rivers and of sea. The other fresh- water

genera of the regions in question are differ-

ent, and the marine fishes are more differ-

ent than they could be if we imagine an
ancient shore connection. If New Zealand

and Patagonia were once united other

genera than Galaxias would be left to

show it.

* Seaphirynchus (the shovel-nosed sturgeon) and the

paddle-fish {Polyodon and Psepliurus).

f Esox lucius.

X Umbra, the mud-ininnow.

3. We know nothing of the power of

Galaxias to survive submergence in salt

water, if carried in a marine current. As
already noticed, I have found young and

old in abundance of the commonest of

Japanese fresh-water fishes in the open sea,

at a distance from any river. Thus far

this species, the hakone * dace, has not

been recorded outside of Japan, but it

might well be swept to Korea or China.

Two fresh-water fishes of Japanese origin

now inhabit the island of Tsushima in the

Straits of Korea.

4. The fresh-water fishes of Polynesia

show a remarkably wide distribution and

are doubtless carried alive in currents.

One river-goby f ranges from Hawaii to the

Riu Kiu Islands. Another species, | orig-

inally perhaps from Brazil through Mexico,

shows an equally broad distribution.

5. We know that Galaxias with its rela-

tives must have been derived from a marine

type. It has no afiinity with any of the

fresh-water families of either continent, un-

less it be with the SalmonidiB. The origi-

nal type of this group was marine, and

most of the larger species still live in the

sea, ascending streams only to spawn.

When the investigations of geologists

show reason for believing in radical changes

in the forms of continents, we may accept

their conclusions. Meanwhile, almost

every case of anomalies in the distribution

of fishes admits of a possible explanation

through ' the slow action of existing causes.'

Geologists will attach more weight to bio-

logical data, if biologists refrain from in-

sisting on theories which at the best are

mere possible explanations, in the incom-

plete state of our knowledge.

Finally, I may repeat that real causes

are always simple when they are once

known. All anomalies in distribution

* Leuciscus JiaJcuensis.

\ Eleotris fusca.

X Awaous crassilabris.
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cease to be such when the facts necessary

to understand them are at our hand.

DISTRIBUTING MAEINE FISHES.

The distribution of marine fishes must be

indicated in a difi'erent way from that of

the fresh-water forms. The barriers which

limit their range furnish also their means
of dispersion. In some cases proximity

overbalances the influence of temperature
;

with other forms, questions of temperature

are all-important.

PELAGIC FISHES.

Before consideration of the coast lines,

we may glance at the differences in vertical

distribution. Many species, especially those

in groups allied to the mackerel family,

are pelagic—that is, inhabiting the open

sea, and ranging widely within limits of

temperature. In this series, some species

are practically cosmopolitan. In other cases

the genera are so. Each school or group

of individuals has its breeding place, and
from the isolation of breeding districts new
species may be conceived to arise. The
pelagic types have reached a species of

equilibrium in distribution. Each type

may be found where suitable conditions ex-

ist, and the distribution of species throws

little light on questions of distribution of

shore fishes. Yet, among these species are

all degrees of localization. The pelagic fishes

shade into the shore fishes on the one hand
and into the deep-sea fishes on the other.

BASSALIAN FISHES.

The vast group of bassalian or deep-sea

fishes includes those forms which live be-

low the line of adequate light. These, too,

are localized in their distribution, and to a

much greater extent than was formerly sup-

posed. Yet, as they dwell below the influ-

ence of the sun's rays, zones and surface

temperatures are nearly alike to them, and
the same forms may be found in the arctic

or under the equator. Their differences in

•distribution are largely vertical, some liv-

ing at greater depths than others, and they

shade off" by degrees from bathybial into

semi-bathybial, and finally into ordinary

pelagic and ordinary shore types.

The fishes of the great depths are soft in

substance, some of them blind, some of

them with very large eyes, all black in

color, and very many are provided with

luminous spots or areas. A large body of

species of fishes are semi-bathybial, inhabit-

ing depths of 200 or 300 fathoms, showing

many of the characters of shore fishes, but

far more widely distributed. Many of the

remarkable cases of wide distribution of

type belong to this class. At such depths,

red colors are almost universal, correspond-

ing to the zone of red algae, and the colors

in both cases are perhaps determined from

the fact that the red rays of light are the

least refrangible.

A certain number of species are both

marine and fresh water, inhabiting estuaries

and brackish waters, while some more
strictly marine ascend the rivers to spawn.

In none of these cases can any hard and fast

line be drawn, and some groups which are

shore fishes of one region will be repre-

sented by semi-bathybial or fluviatile forms

in another.*
LITTORAL FISHES.

The shore flshes are in general the most

highly specialized in their respective groups,

because exposed to the greatest variety of

selecting conditions and of competition.

Their distribution in space is more definite

than that of the pelagic and bassalian

types, and they may be more definitely as-

signed to geographical areas.

* The dragonets, CalUonymus, are shore fishes of

the shallowest waters in Europe and Asia, hut in-

habit considerable depths in tropical America. The
sea-robins {Prionotus) are shore fishes in Massa-

chusetts, semi-bathybial fishes at Panama. Often,

arctic shore fishes become semi-bathybial in the tem-

perate zone, living in water of a given temperature.

A long period of cold weather will sometimes bring

such to the surface.
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DISTRIBUTION OF LITTORAL FISHES BY COAST-

LINES.

Their distribution is best indicated, not

by realms or areas, but as forming four

parallel series, corresponding to the four

great north and south continental outlines.

Each of these series may be represented as

beginning at the north in the Arctic fauna,

practically identical in each of the four

series, actually identical in the two Pacific

series. Passing southward, forms are ar-

ranged according to temperature. One by
one in each series, the Arctic types disap-

pear ; sub-arctic, temperate and semi-trop-

ical types take their places, giving way in

turn to south-temperate and Antarctic

forms. The distribution of these is modi-

fied by barriers and by currents, yet though

genera and species may be different, each

isotherm is represented in each series by
certain general types of fishes.

Passing southward, the two American
series, the East Atlantic and the East Pa-

cific, pass on gradually through temperate

to antarctic types. These are analogous to

those of the arctic, and in a few cases they

are generically identical. TheWest Pacific*

(East Asian) series is very much broken

* The minor faunal areas of shore fishes may be

grouped as follows

:

EAST ATLANTIC.

Icelandic,

British,

Mediterranean,

Guinean,

Cape.

WEST ATLANTIC.

Greenlandic,

New England,

Virginian,

Austroriparian,

Floridian,

Antillsean,

Caribbean,

Brazilian,

Argentinan,

Patagonian.

EAST PACIFIC.

Arctic,

Aleutian,

Sitkan,

Californian,

San Diegan,

Sinaloan,

Panaman,

Peruvian,

Revillagigedan,

Galapagan,

Chilian,

Patagonian.

WEST PACIFIC.

Arctic,

Aleutian,

Kurile,

Hokkaido,

Nippon,

Chinese,

East-Indian,

Polynesian,

Hawaiian,

Indian,

Arabian,

Madagascarian,

Cape,

North Australian,

Tasmanian,

New Zealand,

Antarctic.

by the presence of Australia, the East-

Indies and Polynesia. The irregularities

of these regions make a number of sub-

series, which break up the simplicity ex-

pressed in the idea of four parallel series.

Yet the fauna of Polynesia is strictly East-

Indian, modified by the omission or alter-

ation of species, and that of Australia is

Indian at the north, and changes to the

southward much as that of Africa does.

In its marine fishes, it does not constitute

a distinct ' realm. ' The East Atlantic

(Europe-African) series follows the same
general lines of change as that of the West
Atlantic. It extends, however, only to the

South Temperate Zone, developing no Ant-

arctic elements. The relative shortness of

Africa explains in large degree, as already

shown, the similarity between the tropical

elements in the two Old World series, as

the similarity in tropical elements in the

two American series must be due to a

former depression of the connecting Isth-

mus. The practical unity of the Arctic

marine fauna needs no explanation in view

of the present shore lines of the Arctic

Ocean.

EQUATORIAL FISHES MOST SPECIALIZED.

In general, the different types are most

highly specialized in equatorial waters.

The processes of specific change, through

natural selection or other causes, if other

causes exist, take place most rapidlj^ there

and produce most far-reaching modification.

As I have elsewhere stated, the coral reefs

of the tropics are the centers of fish-life, the

cities in fish-economy. The fresh waters,

the arctic waters, the deep sea and the open

sea, represent forms of ichthyic backwoods,

regions where change goes on more slowly,

and in them we find survivals of archaic

or generalized types. For this reason, the

study in detail of the distribution of marine

fishes of equatorial regions is in the highest

degree instructive.
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The study of the origin of the fish groups

of Japan affords a fascinating index to its

multifarious problems.

David Starr Jordan.
Stanford University.

Tiri: LABORATORY TEACHING OF PHYS-
IOLOGY*

The student of physiolog}' should per-

form the classical experiments upon which

the science rests. The writer of these

papers has for several years endeavored to

place the laboratory teaching of physiology

within the reach of every school. To ac-

complish this it is necessary that apparatus

of precision be designed upon lines per-

mitting its manufacture in large quantities

at a small cost. The apparatus described

below is believed to show progress in this

direction.

the box admits the rays from a lantern or

other source of light. This circular window
may be closed by a clear glass plate or by any
of the several diaphragms described below.

Two pins, one at the side and one below

the opening, are so placed that when the

diaphragm rests against them its aperture

will lie in the axis of the optical system.

The lenses and mirrors employed with the

box are mounted in square wooden blocks,

to protect them from injury. When the

side of the wooden block is placed against

the ' rabbit strip ' shown at the lower inside

angle of the box the center of the lens or

mirror mounted in the block will lie in the

optical axis. The rays of light entering the

box are made visible by the fumes of Japan-

ese incense, a small stick of which is lighted

and placed in a hole in a cork upon which

fits a tin cylinder shown in Fig. 1.

Fig. 1. The optical lantern and artificial eye.

I. THE artificial EYE.

The artificial eye (shown in section in

Fig. 1, one fourth the actual size) consists

of a wooden box the top of which is closed

by laying upon it a piece of clear plate-

glass. A circular opening in the front of

* Porter, W. T. : Boston Medical and Surgical Jour-

nal, Dec. 29, 1898. Philadelphia Medical Journal,

Sept. 1, 1900. ' An Introduction to Physiology, ' Cam-
bridge, 1900 and 1901. ' Experiments for Students in

the Harvard Medical School,' Second Series, Cam-
bridge, Jan., 1901. Third Series, Cambridge, May
1901.

The optical lantern consists of a sixteen-

candle-power electric lamp, with small

spiral filament, mounted in a wooden box

pierced with holes which permit thorough

ventilation but do not allow the escape of

light to disturb the observer. The lantern

box is provided with a condensing lens and

two focusing lenses mounted in draw tubes

which may be easily removed. The slot

for the diaphragms is furnished with a stop

so placed that when the diaphragm is

shoved against it the aperture of the
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diaphragm will lie in the optical axis.

When the focusing tubes are removed the

lantern may be mounted on a stand by

means of a brass riug with set screws, and

then serves admirably for ophthalmoscopic

or laryngological work.

The following lenses, diaphragms, etc.,

are provided for the experiments in physio-

logical optics made by first-year students in

the Harvard Medical School. Convex lens,

four inches focus ; convex lens, twenty

inches focus ; concave lens, twenty inches

focus ; astigmatic cylinder, twenty inches

focus ; astigmatic cylinder, five and a half

inches focus ; mirror, convex on one side,

concave on other, one inch focus
;

plain

mirror ; diaphragm with circular aperture

two millimeters in diameter; diaphragm
with vertical and horizontal slits ; dia-

necessary. The light rays are very distinct

in any room after sunset. A hundred or

more students may work in the same lab-

oratory. If a focusing-cloth or other

screen be used, the observations may be

made in daylight.

II. THE CIRCULATION SCHEME.

The artificial scheme (Fig. 2) to illus-

trate the mechanics of the circulation in

the highest vertebrates consists of a pump,
a system of elastic tubes, and a peripheral

resistance. The inlet and outlet tubes of

the pump are furnished with valves that

permit a flow in one direction only. The
peripheral resistance is the friction which

the liquid undergoes in flowing through the

minute channels of a piece of bamboo. To
this must be added the slighter resistance

Fig. 2. The circulating scheme.

phragm with L-shaped slit ; clear-glass

slide
;
ground-glass slide ; wooden screen

to serve as retina ; square bottle filled with

eosin solution, to study refraction.

With this apparatus reflection and refrac-

tion from plain and spherical surfaces,

spherical and chromatic aberration, astig-

matism, myopia, and hypermetropia may
be studied. A special dark room is not

due to friction in the rubber and glass

tubes.

In this system the pump represents the

left ventricle ; the valves in the inlet and
outlet tubes the mitral and aortic valves,

respectively ; the resistance of the channels

in the bamboo the resistance of the small

arteries and capillaries. The tubes between

the pump and the resistance are the arte-
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ries ; those on the distal side of the resist-

ance are the veins. The side branch sub-

stitutes a wide channel for the narrow ones

and thus is equivalent to a dilatation of

the vessels. Between the pump and the

outlet valve is a side tube leading to a

membrane manometer which records the

changes in the pressure within the pump
(the loss in conveying the pressure through

the short wide connecting tubes may be neg-

lected). A mercury manometer is placed

between the pump and the capillary resist-

ance, to measure the arterial pressure, and

a second mercury manometer on the distal

side of the capillary resistance to measure

the venous pressure.

The device used for the aortic valve is

shown in Fig. 3. A small glass tube is

fastened in a larger glass tube by a collar

of rubber tubing. The small glass tube is

closed at one end. One side is pierced

with a valve hole. The valve hole is closed

by a piece of rubber tubing which is drawn

over the small glass tube, and the middle

portion of the rubber tubing is cut away

Fig. 3. The modified Williams' valve of the cir-

culating scheme.

except over the hole. During the stroke

of the pump the water enters the small

glass tube under pressure, lifts the rubber,

escapes through the valve hole, and is car-

ried off by the large glass tube. "When the

pressure in the small glass tube is no longer

as great as that in the surrounding large

glass tube the rubber shuts the valve-hole.

Backflow is thus prevented. The mitral

valve is similar to the aortic, but the posi-

tion of the small glass tube is reversed.

With this apparatus the physical phe-

nomena of the circulation may be learned

thoroughly. The conversion of the inter-

mittent into a continuous flow, the relation

between rate of flow and width of bed, the

relation of peripheral resistance to blood-

pressure, the inhibition of the ventricle, the

opeoing and closing of the aortic valve, the

period of outflow from the ventricle, the

pulse wave, the physical phenomena of the

circulation in fevers and in aortic and mitral

regurgitation and stenosis, may all be

studied by the graphic method. Excellent

pulse curves may be obtained by placing a

sphygmograph upon the aortic tube.

I first described the circulation scheme in

' The Introduction to Physiology,' January,

1900. Its use during two j^ears by large

numbers of students in the Harvard Medical

School has suggested certain changes which

enable the apparatus to be more quickly put

together. In making these changes I have

been much helped by the criticism of Mr.

F. H. Pratt, Dr. W. B. Cannon and others

of my associates.* The accompanying fig-

ures show the most recent form of the ap-

paratus.

III. THE MOIST CHAMBER.

The moist chamber, shown in Fig, 4, pro-

vides for the study of the electrical proper-

ties of nerve and muscle under conditions

that prevent the stimulation caused by dry-

ing. It consists of a porcelain plate which

bears near the margin a shallow groove. In

this groove rests a glass shade which for the

sake of clearness has been omitted from

Fig. 4. To the porcelain plate is screwed

a rod, by which the plate may be supported

on a stand. Within the glass shade a right-

angled rod carries a small clamp, composed

of a split screw on which moves a nut, by

means of which the femur of a nerve muscle

preparation may be firmly grasped. The
holder for the split screw is arranged to

permit of motion in all directions. The
right-angled rod also carries two or more

unpolarizable electrodes. Each of these is

* To Mr. Pratt's skilful hand I am indebted for the

drawings from which Fig. 2 and Fig. 3 were made.
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borne by a spring clip. On compressing its

projecting ends the clip no longer presses

against the rod, but may be moved from side

to side or revolved upon its axis. The elec-

trodes are made of potter's clay, skilfully

fired, and are unglazed except where they

are grasped by the spring clip. They have

the shape of a boot. By turning the leg of

the boot in the clip the foot may be brought

as near the foot of the neighboring electrode

as may be desired. On placing the boot in

normal saline solution the porous clay

rapidly absorbs the indifferent liquid. The
hollow leg of the boot is then half filled with

saturated solution of zinc sulphate and

Fig. 4. The moist chamber, with spring clips and

unpolarizabie boot electrodes.

placed in the clip. A thick wire of amal-

gamated zinc, provided at one end with a

hole in which a connecting wire may be

fastened with a set- screw, is placed in the

leg of the boot, and the other end of the

connecting wire brought to one of the four

binding posts shown in Fig. 4. These four

posts are in electrical connection with four

other posts beneath the porcelain plate.

The boot electrodes are unpolarizable.

They serve equally w^ell for leading off" the

nerve or muscle current to the electrometer

and for stimulation. They are easily

cleaned and are far more convenient than

the electrodes of glass and clay or plaster of

Paris.

William Townsend Porter.
Hakvaed Medical School,

September 20, 1901.

ANDREW ELLICOTT DOUGLASS.

Andrew Ellicott Douglass died on

September 30 in his eighty-second year.

Anthropological science has thus lost a

sincere friend. Mr. Douglass was born at

West Point, New York, on November 18,

1819. He was the son of Major David

Bates Douglass, and his mother was a

daughter of Andrew Ellicott, professor of

mathematics at West Point.

Mr. Douglass graduated from Kenyon
College in 1838 and received the degree of

A.M. in 1841. On completing his under-

graduate course he engaged in business,

being connected with the firm afterwards

known as the Hazard Powder Company.

In 1867 he became president of the com-

'psiuj and retired nine years later from a

successful business career.

Since 1876 Mr. Douglass devoted much
of his time to the study of the Indian arti-

facts of the United States. He spent ten

winters cruising along the Floridian coast,

locating over fifty Indian mounds, many of

which he excavated. For his study Mr.

Douglass brought together an excellent

library relating to American archeology

and made a synoptical collection of over

22,000 specimens, which latter he presented

to the American Museum of Natural His-

tory during the present year. This col-

lection of implements is arranged in various

special classes irrespective of geographical

distribution with the purpose of solving

the theory of their use. Mr. Douglass be-

lieved, however, in the geographical method

of arrangement, but that both methods

were necessary. A series of over a thou-

sand hematite objects in the collection

constitutes what is perhaps . a unique

feature. The collection is most carefully

catalogued and cross-referenced as might be

expected by those who knew Mr. Douglass's

painstaking business method.

Mr. Douglass was a member of the Met-

ropolitan Museum of Art and a patron of
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the American Museum of Natural His-

tory. He was a fellow of the Ameri-

can Association for the Advancement of

Science since 1885, and attended the

Section of Anthropology. He was also

enrolled as a member of the Linnsean So-

ciety, the Numismatic and Archeological

Society, the Anthropological Society of

Washington and the American Geograph-

ical Society, as well as being a life member
of the Anthropological Society of Paris.

At the time of his death he was the oldest

living member of the American Ethna-

logical Society.

Mr. Douglass's most recent contribution

to the literature of anthropology appeared

as Article X. in Vol. VIII. of the Bulletin

of the American Museum of Natural History.

This paper was entitled ' A Table of the

Geographical Distribution of American

Indian Relics fin a Collection exhibited in

the American Museum of Natural History,

New York,' with explanatory text.

Although suffering from an infirmity of

old age, Mr. Douglass was enthusiastic and

cheerful to the last. He was a man of

great patience, charitable to those who
differed from him in opinion and of a

gentle and courteous nature.

Harlan I. Smith.

/
SCIENTIFIC BOOKS.

SOME RECENT WORKS ON MECHANICS.

Theoretical Mechanics. An elementary text-

book. By L. M. HosKiNS, Professor of Ap-
plied Mathematics in the Leland Stanford

Junior University. Published by the author,

Stanford University Bookstore, agent. 1900.

8vo. Pp. ix + 436.

V The Principles of Mechanics. An elementary ex-

position, for students of physics. By Fred-

erick Slate, Professor of Physics in the

University of California. Part I. New
York, The Macmillan Company ; London,

Macmillan and Company, Limited. 1900.

12mo. Pp. X + 299.

Theoretical Mechanics. An elementary treatise.

By W. WooLSEY Johnson, Professor of

Mathematics, U. S. Naval Academy. New
York, John Wiley and Sons; London,

Chapman and Hall, Limited. 1901. 12mo.

Pp. XV + 424.

Ad. Wernickes Lehrbuch der Mechanik in ele-

mentarer Darstellung mit Auwendungen und
Ubungen aus den Gebieten der Physik und
Techuik. In zwei Teilen. Erster Teil,

Mechanik fester Korper, von Dr. Alex.
Wernicke. Vierte vollig umgearbeitete Au-
flage. Erste Abteilung, Einleitung—Phoro-

nomie—Lehre vom materiellen Punkte. 8vo.

Pp. XV + 314, Zweiter Teil, Fliissigkeiten

und Gase, von Richard Vater. Dritte

vollig umgearbeitete Auflage. 8vo. Pp.

xii + 374. Braunschweig, Friedrich Vieweg
und Sohn. 1900.

Of the production of books, and g od books,

on the science of mechanics the end is not yet

in sight. The first three works on our list fall

into the same class. Each of them purports to

give an elementary exposition only of the

science, each is a good specimen of book-mak-

ing, and each is supplemented by an index.

They differ from one another, however, in

several important respects
;
and their character-

istic differences reflect clearly, it would appear,

the points of view of the authors. Thus, Pro-

fessor Hoskins has in mind mainly the needs of

the progressive and aggressive engineer, and

seeks at the same time to avoid the narrower

demands of specialists. Professor Slate looks

at the subject as a physicist, with a keen ap-

preciation of the broader aspects of the science

and the critical examination its principles have

received from recent writers like Maxwell,

Mach and Love. Professor Johnson, on the

other hand, with perhaps a deeper sense of the

difficulties to be encountered by the student, is

somewhat conservative, and follows more

closely the methods which have proved so ef-

fective in the woi'ks of the great analysts.

Singularly enough, the definitions of me-

chanics given by these authors are very much
alike, and all of them are somewhat old-

fashioned. Hoskins says, ^^ Mechanics is the

science which treats of the motions of material

bodies "; Slate says, " The science of Mechanics
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is concerned with the physical phenomena in-

volved in motion "
;
while Johnson says, "Me-

chanics is the science which treats of the motions

oi material bodies, and the causes of these mo-

tions. '
' Definitions of the science, however, are

not very important to the elementary student.

He must know the subject pretty well before

he can appreciate a definition of it. All such

definitions as those just cited, need, as their

authors doubtless anticipated, much supple-

mentary explanation in the light of the student's

enlarged expei'ience.

Professor Hoskins follows the historical de-

velopment of the subject and gives to statics

first place, passing on thence to kinematics aud

kinetics. Professor Slate adopts the modern,

more logical, order of presentation beginning

with kinematics. Professor Johnson follows

more closely the Newtonian method, starting

with dynamics and passing on to statics and
kinetics, kiuematical principles being explained

as needed chiefly. There is much to be said in

favor of each of these methods ; and for the be-

ginner either method is effective with the aid

of a good teacher ; but with proper preliminary

training the modern method, introduced by
Kelvin and Tait, would seem to be most advan-

tageous.

The theory of dimensions, which helps more
than anything else to give clearness to ideas in

mechanics, is explained and freely used in the

works of Professors Hoskins and Slate, but it is

unfortunately omitted from the work of Pro-

fessor Johnson. The need of this theory is

shown at several points in the latter work ; for

example, on p. 126, where the phrase 'inten-

sity of pressure ' occurs, and on p. 268, where
the equally cumbersome phrase ' intensity of

force ' occurs. Both of these phrases, which
are now happily obsolescent, are here used by
the author in a very puzzling way. Com-
monly ' intensity of pressure ' means force di-

vided by area, or stress in the more recent

use of the latter term. Commonly, also, ' in-

tensity of force ' means force divided by mass,

or acceleration. But these are not the senses

in which Professor Johnson has used these

phrases.

Without constant appeal to the theory of di-

mensions it is very difficult for the most careful

authors to avoid ambiguity of language. Thus,

to cite an illustration from the work of Profess-

or Hoskins, take his equation (1), p. 194, speci-

fying simple harmonic motion, namely,

wherein the first member means acceleration

and a; is a distance. The constant k, then, must
be the reciprocal of the square of a time. But
Professor Hoskins says that Jc is ' written for the

attractive force per unit mass at unit distance

from ' (the origin)
;
a statement immediately

contradicted and corrected by the theory of di-

mensions. There is a more refined obscurity in

Professor Hoskins' articles 177, 178, wherein

the gravitation constant is involved. It appears

from these articles that the force of gravitation,

like ' electric force ' and ' electromotive force,'

may be difi'erent from the force considered else-

where in the book.

Nearly all the older works on mechanics

are marred by such obscurities as those noted

above. The gravitation constant has been er-

roneously defined by many eminent authors,

and some of our best works, in the French and

German languages especially, are disfigured by

the introduction of forces of more than one

species. It is high time that all such obscurities

and ambiguities, so easily detected by the theory

of dimensions, were banished from mechanics.

In connection with this subject of clear and

definite terminology attention should be called

to Professor Johnson's revival of the use of the

term ' force of inertia ' and to Professor Hos-

kins' use of the term ' eflfective forces.' These

are properly going, if not wellnigh gone, out

of fashion. They seem doomed to be replaced

by the more suggestive term 'kinetic reaction,'

or 'mass reaction.' The word 'inertia' is re-

sponsible for a deal of difficulty in mechanics,

and it seems well to follow the example set by

Maxwell in his Matter and Motion, and use in-

ertia very sparingly, if at all, except in the set

phrase ' moment of inertia.' It appears worth

while also to note that all the works in ques-

tion define the term ' stress ' in its earlier sense,

assigned to it by Eankine. The more recent

sense of the word, especially appropriate and

useful in elasticity and hydromechanics, is

force per unit area ; that is, force divided by
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area. This rather than the original meaning

of the term seems destined to persist.

The work of Wernicke is likewise intended

for elementary students, and was evidently

prepared for home use especially, since it is

printed in German type. It is far too detailed

a work, as may be inferred from the title page,

not all of which is quoted above, to meet with

favor, except in reference libraries on this side of

the Atlantic. The authors leave little room for

play of the student's imagination and less room

for the development of his originality. Every-

thing is explained in extenso, and often in a

provokingly complicated or inelegant fashion.

The beautifully drawn diagrams convey too

much information ; and the many numerical

examples seem well calculated to obscure

rather than to illustrate salient principles.

The work is one of the happily passing texts

that try to present mechanics with little or no

use of the calculus, and thus waste a deal of the

student's time. There is much useful informa-

tion in the volumes, however, and they may
prove handy for those who cannot bring an

adequate preparation to the subject.

The first volume is devoted to mechanics

proper and gives an elementary view of the

principles applicable to rigid bodies, with many
applications to machinery. The second volume

treats of gases and liquids, with applications to

pumps, injectors, water motors, ventilators, etc.

The secondvolume is supplied with a good index,

but the first volume has none. R. S. W.

Water Filtration Works. By James H. Fuertes,

M. Am. Soc. C. E. New York, John Wiley

& Sons ; London, Chapman & Hall, limited.

Cloth, 5 X8 in. 19 plates and 45 figures in

the text. 1901. Price, $2.50.

In this work the author has discussed in a

clear and very readable form the theory and
practice of water filtration as it stands to-day.

As preliminary to the subject proper the author

devotes a short chapter to a brief statement of

the relation of typhoid fever to polluted water

supplies, and discusses the various processes of

natural purification and the means of protecting

surface waters from pollution. The great value

of filtration as a means of purification is also

here set forth. Chapter II. deals with intakes

and sedimentation basins. The former subject

is treated very briefly and mainly with refer-

ence to questions pertaining to quality ; the

latter subject is treated quite fully, as is quite

proper in a work on filtration, since clarifica-

tion by sedimentation is very frequently an im-

portant part of the purification process.

Following these two chapters is a full discus-

sion of the subjects of slow sand-filtration and
rapid or mechanical filtration, in each case the

underlying theory being first set forth and then

matters pertaining to the design, construction

and operation of works. In Chapter VII. are

given the author's conclusions as to the relative

advantages of the two systems, together with

suggestions as to possible combinations. A
few pages are also devoted to a very brief

consideration of minor processes of filtration.

It was doubtless proper to omit any considera-

tion of household filters, but in a special work
of this kind it would seem that a fuller treat-

ment of the use of filters in the removal of

color and of iron in solution might have been

desirable. A brief chapter on flltered-water

reservoirs completes the volume.

A noteworthy feature of the work is the full

and valuable data relating to the operation of

filter plants and settling basins. The design-

ing engineer will also find convenient the nu-

merous conversion tables and diagrams con-

tained therein. The book is well illusti-ated by

half tones showing interesting phases of con-

struction and operation, and by well-executed

cuts of details, particularly of filter-regulating

devices. As a whole, the work places before

the engineer a good summary of the latest in-

formation on this important subject, and at the

same time presents the matter in a way to be of

interest to the general reader.

F. E. TUENEAUEE.

DISCUSSION AND CORRESPONDENCE.

IS IT NOT TIME THAT THE TITLE ' PEOFESSOR

OF AGRICULTUEE ' SHOULD GO OUT OF USE ?

In most of our State institutions, known gen-

erally as Agricultural and Mechanical Colleges

or Land Grant Colleges, we have what is known
as the Agricultural Department, together with

other Departments of the College, as, for ex-

ample, the Mechanical, Civil and Electrical

Engineering Departments, the Chemical, Bio-
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logical Departments, etc. In some states where

these institutions have merged into or connected

themselves with State Universities, many more

departments are present. The institutions

there have a larger significance, and instead of

terming the various lines of work as depart-

ments, they are designated as Colleges. Cor-

nell Univei-sity, for example, is made up of the

Colleges of Agriculture, Law, Medicine, Engi-

neering, etc. Each college goes to make up the

university and each department goes to make

up a college.

There seems to have been a tendency in the

evolution of the Colleges of Law, Medicine,

Engineering, etc., to recognize the fact that to

have just one chair, designated as that of law,

medicine or engineering, was to all purposes of

reasoning ambiguous. The titles of professor

of law, professor of medicine or professor of

engineering therefore are not commonly used.

In most cases the title designates explicitly the

particular department, as, in law, professor of

equity jurisprudence and law of real prop-

erty, professor of commercial law, etc., in

medicine, professor of clinical medicine, pro-

fessor of dermatology, etc., in engineering,

professor of mechanical, electrical, civil,

marine, mining, etc., engineering.

The School or College of Agriculture seems to

be alone in not having abandoned a custom long

since recognized by others as obsolete. The
title of ' professor of agriculture' is not explicit

enough. Where in years past one man taught

everything of economic importance in regard to

plants and animals, to-day there are a number of

well-defined departments. Instead of the pro-

fessor of agriculture, we have the professor of

agronomy, soil physics, animal industry, hor-

ticulture, forestry, etc.

In the modern institution, as in the Univer-

sity of Illinois, we find no, professor of agricul-

ture and it is readily seen that there is little

need for such. It is believed that, in the

future, when the fact of its misapplication is

thouroughly understood, this custom, now so

common, will go out of use.

Frank Wm. Eane.

The New Hampshire College,

Department OF Horticul-

ture AND Forestry.

THE WASHINGTON MEMORIAL INSTITUTION AND
A NATIONAL UNIVERSITY.

The article by the Hon. John W. Hoyt, chair-

man of the National University Committee, pub-

lished in the issue of Science for last week, may
properly be the subject of a few words of com-

ment from one who would welcome the estab-

lishment of a University of the United States

and who at the same time regards the Wash-
ington Memorial Institution as the most im-

portant movement in this direction that is

feasible at the present time. I am the more
inclined to make these comments because Dr.

Hoyt quotes from an article written by me
four or five years ago without, as it ^eems to

me, giving its full intention. I am quoted, for

example, as remarking that ' all the argu-

ments which have been urged against the

establishment of a national university turn out

to be in its favor.' The passage from which

these words are taken reads as follows :

From a theoretical point of view it would seem
that all the arguments which have been urged against

the establishment of a national university turn out to

be in its favor. The cost, the incompetence of govern-

ment and the claim that existing universities suffice

are, however, practical difficulties which we do not

underestimate. Indeed, these are so evident that

we should regard it as useless to advocate the imme-
diate establishment of a great national university.

We rather hope for a gradual growth from the na-

tional institutions already existing at Washington.

We have there great libraries, museums and labora-

tories, able investigators engaged in advancing pure

and applied science, and younger men learning from

them the methods of research. These are the es-

sentials of a university.

The establishment of the Washington Me-

morial Institution seems to be a most happy

compromise between those who oppose and

those who advocate the immediate establish-

ment of a national university. Dr. Hoyt in

criticising this institution probably does not rep-

resent the majority of the committee of which

he is chairman. President Harper was chair-

man of the committee of the National Council

of Education which endorsed the institution,

and he doubtless regards it as the beginning of

a national university. Other members of the

committee may wish to confine the functions.of

the institution to those at present outlined, but

time and the course of events will, in my opin-

ion, prove irresistible forces. The best and
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most stable results are usually secured through

gradual evolution, and the Washington Mem-
orial Institution can grow as rapidly as circum-

stances permit. Should there be a congres-

sional cataclysm in favor ofa national university,

a foundation will be at hand which will obviate

the necessity of erecting castles in the air.

The action of the National Council of Edu-

cation in somewhat brusquely setting aside the

report of its committee, and that of the Na-

tional Educational Association in affirming its

position in favor of a national university, cer-

tainly represent a strong trend of opinion. More
especially are the representatives of the great

State universities in favor of a national univer-

sity, and these universities are the allies of the

future. We are in the midst of conditions that

have not existed elsewhere or heretofore. Our
privately endowed colleges and univei'sities

originated largely in sectarian enthusiasm,

and are still in large measure supported by ad-

herents of special religious denominations.

The unexampled gifts of rich men for public

education have undoubtedly tended to maintain

the stability of society and have bridged over

the interval required for the people to learn the

importance of higher education for the com-

mon good. But we shall not always depend

on the charity of the rich, nor will our univer-

sities always be administered by business men.

Pennsylvania, Johns Hopkins and Cornell are

turning to the State for help ; Harvard, Yale

and Columbia must do the same if their pres-

tige is to be maintained.

The obvious outcome of democratic institu-

tions is the support of education by the people.

We have district schools, city colleges and state

universities. We shall have a University of

the United States. It may come suddenly, but

it is far more likely to result from the gradual

development of the Washington Memorial In-

stitution. J. McKekn Cattell.

SHOBTEB ARTICLES.
SOME OBSERVATIONS BEARING ON THE PROB-
ABLE SUBSIDENCE DURING RECENT GEO-
LOGICAL TIMES OF THE ISLAND OF
SANTA CATALINA OFF THE COAST

OF SOUTHERN CALIFORNIA.

In the course of the dredging operations car-

ried on along the coast of southern California

by the Zoological Department of the University

of California, during the past summer, obser-

vations were made incidentally of such obvious

geological interest that I feel justified in going

outside my own province to record them.

While dredging in forty-five fathoms about

three-quarters of a mile oflF Long Point, on

the north side of Santa Catalina Island, the

dredge brought up large numbers of cobble

stones varying in size from a sparrow's egg to

a man's head. Most of them were very smooth

and round, though they were covered by a thick

coating of encrusting bryozoa, worm tubes,

ascidians, chitens, sponges, etc., showing them
to have remained undisturbed for a long period.

They were entirely similar in material and

shape and size to the cobbles composing the

shingle of many of the little beaches on dif-

ferent parts of the island, e. g., that at Avalon

near by.

That they came from a submerged beach was

a suggestion so obvious as not to escape any of

those on board the launch, in spite of the fact

that there was not a geologist among us, and

hence no one greatly familiar with the geological

history of the region, and consequently pre-

pared to put such an interpretation on what we
saw.

When, however, we came to consider the

matter in the light of facts of a wholly different

character well known to geologists, and under-

stood by them to testify that the island has

been sinking beneath the waters of the Pacific

in recent geological time, there would seem to

be little doubt that at no very remote date in

the past, geologically speaking, the shore line of

the island at the point from which these stones were

taken was from three-quarters of a mile to a mile

out to sea from its present position.

The subject is so interesting as to make it

worth while to present in outline the evidence

from other sources tending to show that a sub-

sidence of the island has taken place even if it

is not still in progress.

It is now generally admitted among geolo-

gists, I believe, that San Pedro Hill on the

mainland has emerged from the sea and been

elevated to its present height, 1475 feet, since

Post-Pliocene times. The hill, particularly on

its seaward slope, is laid off into a succession
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of remarkably clear-cut steps, or benches, one

above another, to the number of ten in all,

according to Professor Lawson. On approach-

ing it from the sea one's imagination easily

makes it the terraced grounds ages ago deserted

and fallen into ruins, of one of Cronus' country

seats before that crafty monarch was over-

thrown by all-powerful Zeus.

Professor A. C. Lawson* has brought forward

arguments that are, I should think, conclusive,

in support of the view that these steps are

marine wave-cut terraces
;
that they mark the

position of the ocean strand at successive peri-

ods during the elevation of the hill.

The island of San Clemente, 1,964 feet high,

lying sixty miles to the southwest of San Pedro

Hill, is very similar to it in topographical fea-

tures, particularly as regards the terraces, the

chief difference being that the terraces of the

island are more sharply defined and more nu-

merous than those of the Hill. The evidence

is, then, that both the mainland of the coast,

and San Clemente island emerged simultane-

ously from the sea.

Now the island of Santa Catalina, lying mid-

way between the two, is wholly different from

either of them topographically. It is a moun-

tain mass as bold and jagged as one often sees,

and terraces are entirely wanting. The same

sally of the imagination that makes San Pedro

Hill the country seat of King Cronus makes

Santa Catalina Island the site of his castle ; for

not only have we here the rock upon which the

castle stood, but in San Pedro channel, a hun-

dred fathoms deep at not much beyond an ar-

row's flight from the rocky walls, we have also

the moat of the castle.

The contrast between Catalina and the tw^o

land masses between which it is situated can-

not be better brought out than by Professor

Lawson's own words: "In all the physio-

graphic wonderland of Southern California,"

he writes, " there is probably nothing more
surprising than the contrast which the topog-

raphy of Santa Catalina presents to that of

both San Pedro Hill and San Clemente. Lying

* ' The Po8t-Plioceue Diastrophism of the coast of

Southern California,' Bulletin of the Department vf

Geology, University of California, Vol. I., No. 4,

1893.'

midway between the two latter insular masses,

in the same physiographic province, and af-

fected by the same climatic conditions, Santa

Catalina might, d, priori, be supposed to differ

from these but little in the character of its land

sculpture. This supposition proves, however,

to be fallacious. The difference between the

aspect of the island and that of the two other

neighboring insular masses is amazing, and the

hypothesis which we are forced to entertain to

account for it, is correspondingly startling."

The writer then proceeds to bring forward

cogent arguments in support of the proposition

that *
' Santa Catalina was a land-mass, subject to

the forces of suhaerial degradation, at the time

when San Pedro Hill and San Clemente began to

emerge from the ivaters of the Pacific, in Post-

Pliocene time.''''

But not only this. He finds further strong

evidence, on physiographic grounds alone, that

not only was the island full-born when the

neighboring land masses began to emerge from

the sea, but that while the latter have been

undergoing elevation Catalina' itself has been

subject to a process of submergence.

In this latter view the author is defending a

suggestion made by Dr. J. G. Cooper, the pioneer

California naturalist who explored the island in

1863 as geologist of the California State Geo-

logical Survey.

With the addition of the evidence produced

by our dredgings this summer to that brought

forward by Professor Lawson, it would seem

that the subsidence hypothesis reaches well

nigh a demonstration.

It should be said that some of the fishermen

at Avalon have known for a number of years of

the existence of this particular bed of cobble

stones, and it is asserted by them that the bed

extends out to seventy-five fathoms.

Time would not permit us to trace out the

full extent of bed. Similar cobbles were

brought up at other points around the island,

though not so abundantly as here ; but it should

be stated that most of our work here was done

with the beam trawl, as this was found better

adapted to our biological work. It is, however,

much less likely to pick up such stones than is

the dredge.

It is highly probable that careful dredging
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with this' as the primary object will discover

similar evidence of submerged shingle beaches

at many other points around the island.

Wm. E. Rittbr.

Univeesity of California,

Sept. 7, 1901.

ZONE OF MAXIMUM RICHNESS IN ORE BODIES.

For a long time, and among many mining

people, the theory has prevailed that ore de-

posits have been derived from the interior of

the earth, the mineral materials being carried

upward to the surface by means of heated

solutions. As a result, a maxim has been es-

tablished that ore bodies necessarily get richer

as depth increases. The fact that many excep-

tions have been found to this rule is ascribed to

peculiar local conditions.

Aside from the bare statement of the general

rule, no limitations have been formulated by

the mining men. It has remained for the

geologists to reach measurable results regarding

the relative richness of ore bodies at varying

depths. The results are not only very satis-

factory, but they are totally at variance with

the commonly assumed formulae. Late investi-

gations demonstrate, both theoretically and
practically, that the problem has been wholly

misunderstood by miners ; and that the so-

called empirical rule has very decided limi-

tations.

Contrary to opinions heretofore generally

held, many, if not most, ore bodies are believed

not to be formed by the materials coming up in

a superheated condition from great depths to

the surface of the earth. Revolutionary as it

may seem to many who have not followed care-

fully the trend of recent investigation, it appears

to be a fact, nevertheless, that ore bodies are to

be regarded as deposits formed very near the

surface of the earth's crust; or, to be more
precise, formed only in that thin outer part of

the zone of the lithosphere which geologists are

pleased to call the zone of fracture. Unusual
richness which many ore deposits show at very

shallow depths has come to be looked upon as

due to local enrichment long after the first con-

centration has taken place.

Careful study of important ore bodies indi'

cates that after a certain depth is reached, there

is frequently a very marked decrease in th^

amount of ore material, until finally in some
cases the ores become too|lean to work. From
the point of view of origin, diminution in rich-

ness with depth is not, then, to be regarded as

an actual depreciatiou in grade of the ore. The
real status of the case is that the original depo-

sition of the ore has^in the upper zone under-

gone a greater or less augmentation in metallic

content since the ore bodies first began to

form.

As distinct processes, the rival theories of

ascending solutions, descending solutions and
laterally moving solutions no longer find counte-

nance among those who have given the subject

of ore genesis most attention, and especially

among those who have'approached the subject

from the geological side. Ore deposition may
take place through all three means, which may
have equal importance. After an ore deposit

has once formed under special geological con-

ditions, the secondary enrichment which it may
undergo is believed to take place largely under

the influence of the"?descending solutions.

Therefore, in the exploitation of ore bodies,

everything goes to show how vitally important

is a full consideration of the geological struc-

tures presented, both at the time of the first

concentration and as subsequently assumed.

Under the title of ' Enrichment of Mineral

Veins by Later Metallic Sulphides,' in the re-

cently issued Volume XL of the Bulletin of the

Geological Society of America, Mr, W. H.

Weed gives the results of his investigations

concerning the zones of maximum richness in

ore bodies. Briefly stated, the attempt is made
to prove : (1) that the leaching of a relatively

lean primary ore, commonly by surface waters,

will supply the material in solution for such en-

richment; (2) that the unaltered sulphides, es-

pecially pyrite, will induce precipitation, that

the material precipitated is crystalline, and
that a number of mineral species are commonly
formed, and are now forming, in veins by such

reactions
;
and (3) that such minerals deposited

in quantity may form ore bodies of considerable

size (bonanzas), or may be disseminated through

the lean primary ore in strings and patches,

thus enriching the ore body as a whole and
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even making a former low-grade body of suflfi-

cient value to work.

It may be concluded that later enrichment

of mineral veins is as important as the forma-

tion of the veins themselves, particularly from

an economic standpoint. In many cases the

enrichment proceeds along barren fractures and

makes bonanzas. The enrichment is usually

due to downward-moving surface waters, leach-

ing the upper part of the vein and precipitating

copper, silver, etc., by reaction with the un-

altered ore below. As a consequence of this,

veins do not increase in richness in depths be-

low the zone of enrichment.

In the Transactions of the American Institute

of Mining Engineers, Volume XXX., which is

just being distributed, Mr. S. F. Emmons has a

paper bearing upon this same subject of ' Sec-

ondary Enrichment of Ore Deposits.' The au-

thor draws upon his wide experience in calling

attention to the many cases of secondary en-

richment. The main theme discussed is summed
up in the opening paragraphs, when he says

that, ' admitting fully the general truth of the

statement that the descending surface waters

exert an oxidizing action, and hence that oxida-

tion products within reach of the surface waters

are the result of alteration by the latter, I have

been led to believe, by observations now ex-

tending over a considerable number of years,

that, under favorable conditions, the oxidation

products may be changed back again into sul-

phides and redeposited as such, thus producing

what may be called a sulphide enrichment of

the original deposits. * * * Being rather a

searcher after facts than a theorist, I am not

deterred from accepting what may appear to me
the correct reading of observed facts because it

seems tocontradict generallyaccepted theories. '

'

The same volume of the Transactions contains

a practical application of Mr. Weed's theory to

Montana deposits, under the title of the ' En-
richment of Gold and Silver Veins.' Attention

is especially called to the dependence of such

enrichments upon the presence of iron sulphide

in the primary ore, and to the structural fea-

tures which control the circulation of the en-

riching solutions below water-level. The pro-

cess may be briefly described as follows.

Leaching out of the metals from the portion of

the vein lying above ground-water level is to

be considered as the main source of the enrich-

ing materials. The leaching is due to superfi-

cial alteration, and leaves the iron as a gossan,

while the waters carrying the gold, silver,

copper and other metals in solution trickle

downward through the partially altered ores

into cracks and water-courses which penetrate

the ore body below the water-level. In weath-

ering, the sulphides oxidize according to their

relative aflinity for oxygen and inversely as

their affinity for sulphur. It is inferred from

the evidence that ore bodies lacking in iron

pyrite will not show enrichment, thus explain-

ing the absence of any such phenomena in the

pure silver-lead bodies of the Coeur d'Alene

district and elsewhere.

Charles R. Keyes,

RECENT ZOO-PALEONTOLOGY.

VERTEBRATE PALEONTOLOGY AT THE CARNEGIE

MUSEUM.

During the past summer three parties from

the Department of Vertebrate Paleontology of

the Carnegie Museum have been operating in

our western fossil fields under the direction of

Mr. J. B. Hatcher, the Museum's curator of

vertebrate paleontology. One of these parties,

in charge of Mr. O. A. Peterson, was sent

to northwestern Nebraska to examine the

Oligocene and Miocene deposits of that region.

The work carried on by this party has been

quite successful,—as might be expected from

any party in charge of so experienced and
skilled a collector of vertebrate fossils as is Mr.

Peterson. Among other material secured may
be mentioned as of especial value, skeletons

of Hoplophoneus, Daphgenus, Oreodon, Procame-

lus and Merycochoerus, all, it is believed, suffi-

ciently perfect to admit of mounting as com-

plete skeletons. A second party, in charge

of Mr. C. W. Gilmore, was despatched to

southern Wyoming to continue the work which

has been carried on by the Museum for the past

two years in the Jurassic deposits at Camp
Carnegie, on Sheep Creek, in Albany Co.,

Wyoming. This party has met with the usual

success attending the two previous expeditions
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to this locality, and owing to the skill and

energy ofMr. Gilmore the value of the Museum's

already important collections of Jurassic dino-

saui's has been greatly enhanced. The third

party has been in charge of Mr. W. H. Utter-

back, who has been engaged since November

last in reopening the old quarry near Canyon

City, Colorado, so long worked by the late Pro-

fessor Marsh. From this quarry Professor Marsh

obtained much of his best material of Jurassic

dinosaurs. The bones at this quarry are im-

bedded in a very hard sandstone, which renders

the work of securing them exceedingly difficult

and tedious. Already a considerable portion

of the skeletons of Morosaurus and Stegosaurus

has been secured, along with other valuable

material. Within the last month the work of

reopening the quarries near Canyon City, which

were operated for a number of years by the late

Professor Cope, has been commenced by Mr. G.

F. Axtell, also of the staflf of this Museum.

DISCOVERIES IN NORTHERN AFRICA.

In the September number of the Geological

Magazine Dr. Chas. W. Andrews * publishes

details of his discoveries in the Western Desert

of Egypt which niark the beginning of a new
epoch in mammalian paleontology. 'The first

visit to beds of upper Eocene and Oligocene age

resulted in the discovery of a Sirenian (prob-

ably Eotherium), of Zeuglodon, a primitive

Cetacean, and of Crocodilia, Chelonia and
Amphibia. In later visits still more impor-

tant fossils were secured, which Dr. Andrews
has made the types of three new genera.

Palseomastodon is a trilophodont proboscidean

with five grinding teeth in the lower jaw, there-

fore much more primitive than the oldest

Miocene mastodons of Europe. Mceritherium,

found in older beds of supposed Upper Eocene
age, is bilophodont and is probably correctly

regarded by Dr. Andrews ' as a generalized

forerunner of the mastodon type of probos-

cidean'
; the upper and lower incisors are in

pairs, the outer being tusk-like, as we should

anticipate. A third, more aberrant type is

Bradytherium ' which in many respects resembles

*' Extinct Egyptian Vertebrates,' Geol. Mag., p.

400, Sept., 1901.

Dinotherium, but in others reminds one of some
of the gigantic Amblypoda of North America.'

The resemblance to the Amblypoda is in

our opinion unreal because all amblypods
have triangular teeth, whereas this animal has

quadrate bilophodont teeth and reminds us

truly of Dinotherium as the author suggests.

A strong resemblance is also seen to the great

gravigrade sloths such as Megatherium or more
correctly to their American Eocene ancestors

with incisors and enameled teeth such as Psit-

tacotherium ; the depth of the jaw, the early

wearing of the enamel, the position of the cor-

onoid process on the outside of the lower

molars, all tend to support this likeness. We
shall therefore eagerly await the determination

of the actual afiinities of this animal. The
epoch-making character of these discoveries

consists in the promise they afford that Africa

will prove to be the home of all those families

of mammals such as the elephants, hippopot-

ami, giraffes and antelopes, as well as of earlier

types, which suddenly appeared in Europe
without known ancestry. This would accord

with an hypothesis independently advanced by
Riitimeyer and Osborn that Africa was an iso-

lated center of mammalian evolution and radi-

ation in the early tertiary, and subsequently

contributed great migrations of its fauna to

Europe and America.

NOTES ON PRIMITIVE AND FOSSIL BIRDS.

Pycraft's fourth paper in his ' Contributions

to the Osteology of Birds,' * treats of the grebes

and divers or Pygopodes. As regards the af-

finity of the Cretaceous toothed bird Hesperornis

to this order (rather than to the separate order

Odontornithes) he believes with D'Arcy Thomp-
son that there can no longer be any doubt

(p. 1041). The paper is supplemented by an

excellent key to the comparative osteology of

this group, a plan also followed in his extensive

memoir J on the morphology and phylogeny of

the Palosegnathse {Ratitse and Crypturi) and Neo-

gnathse (Carinatse). In this memoir the pteryl-

ography, osteology and soft anatomy of the

Tinamous {Crypturi) and of the various stru-

* Proc. Zool. Soc, London, Dec. 19, 1901.

t Trans. Zool. Soc, London, Dec, 1900.
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thious forms (ostrich, rbea, dinornis, aepyor.

nis, emeu, cassowary, kiwi or apteryx) are

thoroughly examined and lead the author to

unite these two groups into a new division

Palseognathse, differing from all the remaining

orders (Neognathse equals Carinatse minus Cryp-

turi) especially in skull structure.

His conclusion is that the various ' stru thious

'

forms are widely separate in origin ; the emeus

and cassowaries are on the whole the most

primitive, the true ostriches being a later

branch from the same stem ; the moas are dis-

tantly related to the aepyornithes ; the kiwis

(Apteryges) are highly aberrant. The inter-

relationships of the higher birds are not dis-

cussed, but an appended phyletictree represents

Hesperornis SiS one of the Pygopodes and Ichthy-

ornis as related to the Steganopodes (pelicans,

tropic birds, cormorants, etc.).

H. F. O.

THE BRITISH ASSOCIATION AND THE DEATH
OF PRESIDENT McKINLEY.

We reproduce the letter addressed by the

President of the British Association for the Ad-
vancement of Science to the United States Am-
bassador to Great Britain and the latter's reply :

british association for the advancement
of science.

Burlington House,

London, W., Sept. 19, 1901.

To his Excellency, The Hon. J. H. Choate, Am-
bassador of the United States of America.

Sir, The General Committee of the British Associa-

tion for the Advancement of Science, assembled this

year in Glasgow, desire me to express to you the horror

with which they heard of the attack upon the late

President of the United States, and their deep sorrow

at his death. On the first day of the meeting in

Glasgow the Association telegraphed to Mr. McKin-
ley the assurance of their sympathy and of their ear-

nest hopes for his recovery.

These hopes have not been fulfilled; and it is now
my sad duty to inform you that the tragic fate of the

President of the United States has cast a deep shadow
over our meeting. Together with all our fellow-

countrymen we share in the sorrow of the great sister

nation which you represent; and we desire, through

you, to inform the men of science of America that

the members of the British Association are bound to

them not only by ties of blood, not only by the links

which unite all students of nature, but by the deeper

feelings which draw together those who are partners

in a common sorrow, and mourn one of the leaders of

our common race.

I am, sir.

Your obedient servant,

A. W. EiJCKER,

President.

AMERICAN EMBASSY,

London, Sept. 23, 1901.
Sir,

I have received with heartfelt gratitude the kind

expression of condolence and sympathy at the death

of President McKinley which you have forwarded to

me on behalf of the General Committee of the British

Association for the Advancement of Science.

I shall duly advise my government of its receipt,

and it will be highly appreciated by them and by

Mrs. McKinley. Your kind message and hundreds

of other similar communications from all parts of the

British Dominions, carry an assurance of national

friendship and goodwill which will be most welcome

to the American people.

Yours sincerely,

Joseph H. Choate.
A. W. EtJcKER, Esq.,

President.

SCIENTIFIC NOTES AND NEWS.

Among the scientific men who have expressed

their intention of being present at the Yale bi-

centennial exercises are Professor Simon New-
comb and Professor Charles S. Minot.

Professor Bashford Dean, of Columbia

University, has returned from his sabbatical

year, spent in studying the marine zoology of

Japan, and in visiting China and the Philip-

pines. He has sent to the American Museum
of Natural Histqry a fine collection of Ainu

materials, also a series of glass sponges and of

the Japanese long-tailed fowls. For the Zoolog-

ical Department of Columbia he brings back

extensive research and exhibition collections.

We regret to learn that Dr. J. H. Hyslop,

professor of logic and ethics in Columbia Uni-

versity, is ill, and has been given leave of ab-

sence for a sabbatical year which he will spend

in the Adirondacks. Dr. A. L. Jones, as lec-

turer, will take his courses.

Professors Mitsuru Kuhara and Hanichi

Muraoka, occupying respectively the chairs of
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chemistry and physics in the Imperial Univer-

sity of Kyoto, Japan, who have been spending

a few weeks in this country, sailed from New
York City, on October 8, for Europe, in continu-

ation of their eastward trip around the world.

They expect to reach Japan in February, in

time to resume their duties at the beginning of

the second half-year.

The Hon. Andrew D. White, United States

Ambassador to Germany, arrived in New York
on October 5. He will return to his post in

Berlin shortly.

There was a meeting of the students of the

graduate school of Harvard University on

October 3, at which Professor E. C. Pickering,

director of Harvard College Observatory, made
an address.

Mr. S.. p. Jones, of Atlanta, Ga., has been

appointed assistant State Geologist of Georgia,

vice Dr. Thomas L. Watson, resigned. Mr.

Jones, after five years' work at the University

of Georgia, practiced law a year or more, and

then pursued a course of geological study with

Professors Le Conte, Lawson and Merriam at

the University of California. A year or two

was spent in teaching, and in 1900 he refused

an appointment on the Alabama Geological

Survey to accept a fellowship at Vanderbilt

University.

Dr. Arthur Willey has resigned the post

of curator to the museum at Demarara, to

which he was recently appointed, and the

place will be filled by Mr. R. Evans, of Oxford.

The Swiney lectures on geology, in connec-

tion with the British Museum (Natural History),

will this year be given by Mr. John S. Flett.

The subject of the course of twelve lectures is

' The Geological Evidences of Former Geo-

graphical Conditions.' The first lecture will

be given on October 7.

In the death of Frederick Fraley, born on

May 18, 1804, Philadelphia has lost one of its

most honored citizens. Mr. Fraley was always

ready to assist scientific work. He was one of

the original trustees of Girard College, since

1847 trustee of the University of Pennsylvania,

and since 1880 president of the American

Philosophical Society.

Dr. a. F. W. Schimper, professor of botany

at Basle, died on September 9, at the age of

forty-five years.

The London Times announces the death of

Mr. Martin Fountain Woodward, demonstator

in biology at the Royal College of Science,

South Kensington. He was the younger son of

Dr. Henry Woodward, F.R.S. , keeper of the

department of geology in the British Museum,
and was drowned on the night of September

15, by the capsizing of a boat on the Irish

coast. Mr. Woodward was in temporary

charge of the marine biological laboratory of

the Fisheries Board for Ireland. He and his

friend, Mr. W. Watson, F.R.S., assistant pro-

fessor to Professor Riicker, at the Royal Col-

lege of Science, were crossing from Innisbofin,

when, about a mile from the shore, the boat

was caught by a sudden squall and capsized.

Mr. Watson and the fisherman who was with

them reached the shore with the aid of an oar,

but their companion was not seen again after

the boat turned over. Mr. Woodward entered

the Royal School of Mines and Normal College

of Science in 1883, where he obtained the Mur-

chison Prize and Medal. He was appointed

demonstrator in biology in 1885 by Professor

Huxley, and had since acted in that capacity to

Professor Howes. He was the author of vari"

ous papers on mollusca and on the dentition of

mammalia. In 1898-1900 he edited an English

edition of Korschelt and Heider's ' Text-book

of Embryology of Invertebrates.' He was sec-

retary of the Malacological Society of London,

and was specially devoted to marine zoology,

having on several occasions dredged the British

and French coasts.

We learn from Nature that the Reale Isti-

tuto Veneto announces nine prizes for competi-

tion in the faculties of science, letters and arts,

for which essays have to be sent in at the close,

of the years 1901, 1902, 1903. The subjects in

science include the projective properties of the

two-dimensional algebraic surfaces of n-dimen-

sioual space, the geophysical and biological

characters of the lakes of the Venetian dis-

trict excluding the Lago di Garda, and the de-

velopment of the respiratory apparatus of the

pulmonate vertebrata.
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The estate of the late Jacob S, Rogers has

been appraised at over $5,600,000. It will be

remembered that the greater part of the estate

was bequeathed to the Metropolitan Museum
of Art.

The Paris Academy of Medicine will occupy

its new building on the rue Bonaparte at the

beginning of next year. It is reported that the

Paris Municipal CoUncil will secure the present

building on the rue des Saints-Peres, for the

Charite Hospital.

At the recent Buffalo meeting of the Ameri-

can Public Health Association officers were

elected as follows : President, Dr. Henry D.

Holton, Brattleboro, Vt. ; 1st Vice-President,

Dr. Walter Reed, U. S. Army ; 2d Vice-Presi-

dent, Dr. Jesus Chico, Guanajuato, Mexico,

and Treasurer, Dr. Frank W. Wright, New
Haven, Conn. The next meeting will be held

in New Orleans.

The British Medical Journal states that the new
Anatomical Department of the University of

Glasgow was formally opened by Lord Lister on

the afternoon of September 12. The depart-

ment had for years been hampered by an un-

suitable and insufficient accommodation, and the

splendid new buildings now inaugurated have

been provided through the munificence of the

trustees of the late Mr. J. B. Thomson, the

well known shipbuilder. The new buildings

include an excellent laboratorj'^ and museum,
and for this museum Professor Cleland has pre-

sented to the university his fine collection of

anatomical specimens. In his address. Lord
Lister dwelt on the importance of the study of

anatomy, and congratulated Professor Cleland

and the university on the excellent accommoda-
tion which was now set apart for that study.

Amongst the others who took part in the pro-

ceedings were Principal Story, Lord Provost

Chisholm, Sir William Turner, and Professor

Cleland;. and after the speeches the premises

were inspected by the company, and afternoon

tea was served.

The new Pathological Laboratory of the

University of Oxford will be opened on
October 12. Sir William Church, Bart., presi-

dent of the Royal College of Physicians of

London, Dr. G. Sims Woodhead, professor of

pathology in the University of Cambridge, and
others will take part in the proceedings.

The plans of Dr. Walter Wyman, surgeon-

general of the U. S. marine hospital service,

for the establishment of an institute for the

study of yellow fever have been approved by
the government.

The Brazilian government has declared that

the City of Rio de Janeiro is infected with the

bubonic plague. Eleven cases of bubonic

plague and four deaths are reported from

Naples.

The Fifth International Congress of Physiol-

ogy was opened on September 17, in the physi-

ological laboratory of the University of Turin,

under the presidency of Professor Angelo

Mosso. Sir Michael Foster was elected honor-

ary president. Professor Fano, Professor Fred-

ericq. Professor Griitzner and Professor Sher-

rington were appointed general secretaries.

More than 200 physiologists were present, and

186 communications were announced. A re

ception was given by the members of the

Academy of Medicine of Turin and an exhibi-

tion of physiological apparatus was opened.

The opening meeting of the eleventh session

of the British Institution of Mining and Metal-

lurgy will be held on October 17, in the rooms

of the Geological Society, Burlington House.

The meetings during the session will, to suit

the convenience of the members, be held from

5 to 7 p. m., and tea will be provided at 4.30.

The annual dinner will be held on the same
day.

The twenty-second annual congress of the

French Geographical Society was held recently

at Nancy, under the presidency of M. Fournier.

There were no less than twenty- two societies

represented, of which nineteen were local geo-

graphical societies. The Society made a num-
ber of recommendations, including the follow-

ing : That a colonial exposition be held in

Algiers ; that conventional signs be univer-

sally adopted in geographical and topo-

graphical work ; that the metric system be in-

troduced in those colonies where it has not been

adopted ; that a decimal division of the quad-

rant of a circle be adopted ; that additional

canals be constructed in France : that certain
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districts be reforested ; that methods be adopted

for increasing the birthrate of France, and that

a postal service be organized in China under

French auspices.

The biological teachers on the transport

Thomas, who went to the Philippine Islands in

the latter part of July, organized during the

voyage a biological society for the investigation

of the fauna and flora of the Islands. Mr. H.

H. Kenagy, formerly graduate assistant in zo-

ology, University of Nebraska, was chosen as

the first president of the organization.

The British Antarctic exploration ship, Dis-

covery, arrived at Cape Town on the 3d inst.

The committee on the Senn Medal call atten-

tion to the following conditions governing the

competition for this medal for 1902 : (1) A gold

medal of suitable design is to be conferred upon
the member of the American Medical Associa-

tion who shall present the best essay upon some

surgical subject. (2) This medal will be known
as the Nicholas Senn Prize Medal. (3) The
award will be made under the following condi-

tions : (a) The name of the author of each com-

peting essay shall be enclosed in a sealed envel-

ope bearing a suitable motto or device, the essay

itself bearing the same motto or device. The
title of the successful essay and the motto or

device is to be read at the meeting at which the

award is made, and the corresponding envelope

to be then and there opened and the name of

the successful author announced, (b) All suc-

cessful essays become the property of the Asso-

ciation, (c) The medal shall be conferred and
honorable mention made of the two other es-

says considered worthy of distinction, at a gen-

eral meeting of the Association, {d) The com-

petition is to be confined to those who at the

time of entering the competition, as well as at

the time of conferring the medal, shall be mem-
bers of the American Medical Association, {e)

The competition for the medal will be closed

three months before the next annual meeting

of the American Medical Association, and no

essays will be received after March 1, 1902.

Communications may be addressed to any mem-
ber of the committee, consisting of the follow-

ing : Dr. Herbert L. Burrell, 22 Newbury
street, Boston, Mass.; Dr. Edward Martin, 415

South Fifteenth street, Philadelphia, Pa.; Dr.

Charles H. Mayo, Rochester, Minn.

The U. S. Geological Survey has issued a

statement concerning the value of the mineral

products of the United States from which we
take the following

:

Metallic
products.

Nonmetallic
products.

Unspecified.

Total.

1880. 1890.

$190,039,865 $305,735,670

173,279,135 312,776,503
6,000,000 1,000,000

$360,319,000 $619,512,173

1900.

$552,418,627

516,690,262
1,000,000

$1,070,108,889

Last year the value of the mineral products

for the first time exceeded a million dollars.

During the past nine years the value of the

silver mined has not increased, though there

has been a considerable increase in the course

of the last four years. During the nine years

the value of the gold has increased from 33 to

39 million dollars ; of pig iron from 128 mil-

lion to 129 million ; of copper from 38 million

to 98 million, and the value of aluminum has

increased thirteenfold. The value of bitumin-

ous coal has increased from 117 million to 221

million, and the value of petroleum from 30

million to 75 million. While in the case of the

metals the output has increased approximately

in proportion to the value, this is not the case

with petroleum. In 1891 the value of crude

petroleum was about 56 cents per barrel,

whereas in 1890 it was $1.20.

UNIVERSITY AND EDUCATIONAL NEWS.
By the will of the late Susan Cabot Eichard-

son, of Milton, Mass., Radcliffe College will

ultimately receive nearly $200,000.

Syracuse University has received an an-

onymous gift for the erection of a new build-

ing to be called the Hall of Natural History.

It is said that the proposed Milliken Univer-

sity, at Decatur, 111., will be opened next year,

with an endowment of over $1,000,000, of

which sum Mr. James Milliken has given over

$500,000. Professor S. R. Taylor, recently

president of the Kansas State Normal School,

will be president. The institution is under the

charge of the Cumberland Presbyterian church.
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Mb. Andrew Carnegie has given £25,000

to the Glasgow Technical College towards the

£50,000 necessary to complete the required

fund, £150,000, for the improvement of that

institution. Mr. Carnegie has also offered

£7,500 for a library at Ilkeston.

The attendance at Cornell University, in-

cluding 850 new students, is stated by Presi-

dent Schurman, in his annual opening address,

as about 250 in excess of that of last year, and

as indicating the total registration for the year,

inclusive of the medical school in New York

and the summer school at Ithaca, as between

3,250 and 3,500. The registration on the cam-

pus, of students in regular courses, promises to

be about 2,750. Sibley College has a total at-

tendance of new students, in all classes and

courses, of above 350, almost equal to the total

of upper classmen returning to the college, mak-

ing the probable total registration for 1901-'02

about 750 in all grades. The College of Civil

Engineering has increased fifty per cent., and

the other colleges and departments report large

additions. The new building for the medical

department is about half completed ;
that for

Sibley College, the great central ' dome,' about

one third.

President Seth Low presented his resigna-

tion to the trustees of Columbia University on

October 7. It was accepted with expressions of

deep regret, and Dr. Nicholas Murray Butler,

professor of philosophy and education, was

made acting president.

Dr. George H. Denny, professor of Latin,

has been elected president of Washington and

Lee University to fill the vacancy caused by

the death of William L. Wilson last October.

Dr. Denny is not yet thirty-one years of age.

F. H. King, since 1888 professor of agricul-

tural physics in the University of Wisconsin,

has accepted the position of chief of a new di-

vision, created in the Bureau of Soils, and goes

to the new appointment in November next.

The vacancy created at the Univei'sity of Wis-

consin has not yet been filled.

At Trinity College, Professor Flavel S.

Luther, of the mathematical department, has re-

turned from Europe and will take up his work
after a year's absence. Rev. Herman Lilien-

thal has resigned as assistant in the department

of philosophy and Rev. Charles Harris Hayes,

Ph.D. (Columbia, Halle and Oxford), of Port-

land, Me., will take his classes.

Dr. Edwin Mead Wilcox, M.Sc. (Ohio),

and Ph.D. (Harvard), formerly professor in the

Agricultural and Mechanical College of Okla-

homa, has been appointed professor of biology

in the Alabama Polytechnic Institute, Auburn,

Ala., filling the vacancy caused by the resigna-

tion of Professor F. S. Earle, who has resigned

to accept a curatorship in the botanical depart-

ment of Columbia University, New York.

Dr. W. M. Blanchard, last year instructor

in chemistry at the Rose Polytechnic Institute,

has been appointed instructor in charge of the

department- of chemistry at De Pauw Univer-

sity, in the room of Dr. P. S. Baker, whose

death we were recently compelled to announce.

The following changes have been made in

the scientific departments of the University of

Maine; Gilbert A. Boggs, Ph.D. (Pennsyl-

vania), has been appointed instructor in chem-

istry ; John E. Burbank, A.M. (Harvard), tutor

in physics; Frank H. Mitchell, B.S., tutor in

chemistry ; H. W. Britcher, of Syracuse and

Johns Hopkins Universities, assistant in zool-

ogy ; Louis R. Cafy, B.S., assistant in biology,

and Geo. E. Poucher, of De Pauw University,

assistant in physics.

Dr Isambard Owen having definitely de-

clined to accept the principalship of the South

Wales and Monmouthshii-e University College,

the council at a recent meeting decided

to advertise for a successor to the late principal,

Viriamu Jones, at a salary of £1,000 a year.

Mr. W. J. Pope has been appointed professor

of chemistry and head of the chemistry depart-

ment at the new Municipal School of Tech-

nology at Manchester.

Dr. T. E. Stanton, professor of engineering

at University College, Bristol, who recently

accepted the appointment of superintendent of

the Engineering Department in the National

Physical Laboratory, is succeeded in his chair

at Bristol by Mr. R. M. Ferrier, B.Sc. (Glasgow).

Professor Max Wolf, of Heidelberg, has

received a call to the University at Gottingen

as professor of astronomy and director of the

observatory.
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THE AMERICAN ASSOCIATION FOB THE AD-
VANCEMENT OF SCIENCE.

SECTION B, PHYSICS.

The officers of this Section were : Vice-

President, D. B. Brace ; Secretary, John

Zeleny ; Member of Council, E. L. Nichols
;

Sectional Committee, D. B. Brace, John

Zeleny, B. W. Snow, L. B. Spinney, E. L.

Mchols ; Member of General Committee,

L. B. Spinney.

A large number of papers of unusual im-

portance was presented before the Section,

so that a keen interest was maintained in

the meetings to the very end. The au-

thors of a number of the papers were ab-

sent but had representatives who were fa-

miliar with the subjects they presented, so

that beneficial discussions were possible

even in these cases.

On Thursday forenoon, August 29, the

Section met with the American Physical

Society, and on the afternoon of the same
day there was a joint meeting of Sections

A and B.

The following are the abstracts of the

papers that were presented :

1. 'A Spectrophotometric Comparison of

the Kelative Intensity of Light from Car-

bon at Different Temperatures '
: Ernest

Blaker.

The instrument used in this work was a

Lummer-Brodhun spectrophotometer, the

comparison source being an acetylene flame.
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The carbon studied was that of the fila-

ment of the ordinary incandescent lamp

with treated surface, on the one hand, and

a similar filament with smoked surface on

the other. Temperatures were computed

by means of the empirical relation between

them and the ratio of the resistances of

the hot and cold filament, established by

Chatelier. *

Isochromatic curves showing the rise in

intensity with the temperature were plotted

for various wave lengths of the visible

spectrum. These, taken separately, ex-

hibit the form characteristic of bodies pre-

viously investigated, such as platinum and

the artificially produced * black body.'

The temperature or its reciprocal as de-

manded by the received equations for radi-

ation is nearly proportional to the loga-

rithm of the intensity.

The corresponding isothermal curves,

however, show the existence of the remark-

able peculiarity noted by Nichols f in a

recent paper. The selective radiation in the

yellow, described by that author, is even

more strikingly developed at the higher

temperatures covered in these experiments.

It exists alike in the case of the' gray-sur-

faced carbon and in lamp black and would
lead us to classify carbon rather with the

metallic oxides than with the black bodies,

as regards the laws of radiation.

2. ' The Distribution of Energy in the

Spectrum of the Acetylene Flame ' : George
W. Stewart.

The great value of acetylene not only for

illuminating purposes, but also in experi-

mental research, makes the study of the

distribution of energy in its spectrum of

considerable importance. In the work to

be described, a mirror spectrometer and
fluorite prism were used to produce the

spectrum, and the radiometer of Nichols to

measure the radiant energy. The mirror-

* Chatelier, Journal de Physique (3), I., p. 203.

t Nichols, PJiysical Bevieiv, Vol. XIII., 1901.

prism device of Wadsworth was utilized,

the main advantage gained being that the

radiometer could be kept stationary. The
spectrum fell upon a slit mounted directly

in front of the fluorite window of the radiom-

eter, thus avoiding the use of any lens

whatever.

The source of light used in the work
upon the visible portion of the spectrum

was a cylindrical acetylene flame from a

single-tip burner. This type was used be-

cause the intensity per unit area was
greater than in the flat flame. The results,

plotted in the form of a curve, afibrd defi-

nite data concerning the distribution of

energy in the visible spectrum of this flame.

Owing to the difference in the dispersion

of the prism, a slight change in the relative

positions of the spectrometer and radiom-

eter was of greater consequence in the infra-

red than in the visible portion of the spec-

trum.

The most striking characteristic of the

curve of energy distribution is the set of

elevations which are due to the emission

bands of the gases of the flame. If the

acetylene is pure, the gases to be expected

are COg and H^O. According to Paschen,

the maximum points of the emission bands

of these gases are as follows :

H2O Spectrum,

, 1.46,u, 1.90/i, 2.83fJ..

CO2 Spectrum,

2.71^^ (2.68fi when COj is not dry) and 4.40^.

The energy curve shows elevations whose

maxima agree very closely with these

values. Observations of wave lengths

longer than S/j. are useless, the error due to

stray radiation being so great.

Similar measurements were made upon

the flame of a bunsen burner adapted for

the combustion of acetylene.

In this curve all five emission bands ap-

pear and the values of the wave length at

the maximum points agree with the values
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quoted above. If we compare the bunsen

and the single tip curves, we see that they

do not agree in all respects. The eleva-

tions due to the emission of the H^O gas

have not the same relative values in the

two cases, but this discrepancy disappears

when corrections are made for slit widths.

The band at 2.Sfj- does not appear in the

bunsen flame and this fact makes its pres-

ence in the other somewhat in doubt.

The changes produced in the correction

of the curves possess several points of in-

terest. The maximum of intensity is

shifted considerably toward the violet,

appearing in the corrected curve at about

Using Langley's method of finding the

ratio of the area in the visible portion of

the spectrum, to the area of the entire curve,

the radiant efl&ciency was calculated. The
value for the cylindrical flame is 0.100 and

for the flat flame 0.131. The latter value

is not verj'^ reliable, but there is not much
doubt but that the radiant efficiency of the

flat flame is the larger. Stewart and Hoxie,

using a modification of theMelloni method,

found the value 0.105 for the flat flame.

(To be printed in the Physical Review.')

3. ' Experiments on a New Form of

Standard High Electrical Resistance '
: H.

C. Parker. (By title.)

4. ' Variation of Contact Resistance with

Change of E. M. F. '
: H. C. Parker.

(By title.)

5. * On Flutings in a Sound Wave and the

Forces due to a Flux of a Viscous Fluid

around Spheres': S. E. Cook, Washburn
College.

The author shows that the forces due to

a perfect fluid are not sufficient to produce

the laminse and flutings in a sound wave,

but that there are other forces which are

probably due to the viscosity of the vibrat-

ing media. That there must be other forces

was first manifest by a series of experi-

ments with air, carbon dioxide, chlorine and

hydrogen as media, using various materials

to foria the laminae, including filings of

coin silver and platinum.

The author also shows that flutings are

not confined to a stationary sound wave but

are capable of being produced by direct

sound waves on an open surface.

A mica disk, threaded on a fine wire in a

resonance tube, was caused to vibrate in uni-

son with the prong of a large tuning fork,

whose frequency was 32 per second. Koen-
ig's equations for the forces due to a perfect

fluid when reduced to their final form are :

X--

z

3l2TvpE^Ei^Wo3

^TTpBm^^ fFo^

M=pB^^WQSvn'iO.

P = density of medium, i?, B,^, R^ are the

radii of the sphere or disks, W^ the velocity

of the stream. This gives repulsion par-

allel and attraction perpendicular to the

stream lines. The forces were studied by

first allowing RR^ to vary while p and W^

remained constant. Then p was varied

while all other factors were kept constant,

and it was shown that

Xa Z^ if2
^

P2

when jOj was the density of carbon dioxide

and p.^ that of air.

A further study of the forces was made
with sealing-wax spheres and it was found

that when the spheres, whose radii were less

than 1 mm. were at a greater distance

than one-half their diameter apart, they

followed the perfect fluid forces, but when

they were less than one-half their diameter

they were repelled perpendicular, and at-

tracted parallel, to the line of flow.

The author reaches the following con-

clusions :

1. The conditions for the formation of

laminae are found whenever there is a flux

of a viscous fluid around solid particles.
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2. There are forces exactly opposite to

those of the perfect fluid.

3. These new forces are most probably

due to the viscosity of the medium.

4. The new forces in conjunction with the

forces of a perfect fluid make possible a

complete and clear explanation of the

laminae and flutings produced in a sound

wave. (To be printed in the Phil. Mag.

)

6. ' Interferometer Curves '
: J. C. Shedd,

Colorado College.

The general equation of the interference

curves is found to be a conic and the con-

ditions for obtaining the various forms are

determined by considering the question of

eccentricity.

The various cases are taken up in detail

and the experimental manipulations neces-

sary for obtaining them are explained.

7. ' On the Absorption Spectrum of Iodine

in Solution ' : Edward L. Nichols and

William W. Coblentz.

That iodine dissolved in carbon disul-

phide, although opaque to the visible spec-

trum, transmits the infra-red rays freely,

has long been known, but no systematic

studies of the spectrum of such solutions

appfear to have been made. In the study

of the visible spectrum a horizontal slit

spectrophotometer was used. Quantities

of iodine varying from 3.3 mg. to 0.017

mg. per cubic centimeter were dissolved

and their absorption spectra measured. A
single broad band was found, having its

maximum at A = .52/^, the transmission

curve being steeper on the side towards the

violet. For the solution containing 0.017

mg. per cc. the transmission in the center

of the band was 80 per cent. With in-

creasing concentration the band widens

and becomes more dense. Solutions con-

taining more than .25 mg. per cc. are opaque

in the center of the band, and the region of

opacity extends as the amount of iodine in

solution is increased until the entire visible

spectrum is obscured. Observations upon

iodine dissolved in alcohol showed a very

different absorption spectrum. Such solu-

tions were opaque in the violet, the trans-

mission increasing steadily towards the red.

The form of the curves was such as to in-

dicate an absorption band of which one

side only lies in the visible spectrum, the

center being in the ultra-violet. To extend

these measurements to the infra-red spec-

trum a Nichols radiometer was employed.

Readings of the transmission of various

solutions were made out to 2.7,^-, beyond

which wave-length the solvent itself rapidly

becomes opaque. It was found that all so-

lutions rose rapidly in transmitting power

with increasing wave-length and became

completely transparent between 1.0,^ and

l.l/-i, between which region and 2.7/^, iodine

appears to exert no absorbing power what-

ever.

7a. ' A Preliminary Communication on

the Pressure of Light and Heat Eadiation '
:

E. F. Nichols and G. F. Hull.

The experiment consisted of two parts:

(1) The determination of the light pressure

by observing the deflection, either static or

ballistic, of a torsion balance when one

vane of the balance was exposed to light,

and (2) the determination, in ergs per sec-

ond, of the intensity of the light falling

upon the vanes. The image of an aperture,

upon which the rays from an arc lamp were

concentrated by two condensing lenses, was

focused in the plane of the glass vanes

placed symmetrically with regard to a rota-

tion axis held by a quartz fiber of known
torsion coefficient. The torsion balance was

covered by a bell jar connected to pressure

gauges and a mercury pump. To eliminate

the disturbing action due to the residual gas

in the receiver, the following devices were

used: (1) The vanes were silvered and

highly polished, thus making the absorp-

tion small and the reflection percentage

large. (2) The silver surface of one vane

was turned towards, and of the other, from,
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the light, thus making the effect of the gas

action and light pressure in the same di-

rection on one vane, and in opposite direc-

tions on the other, (3) The pressure of the

air in the bell jar was varied, and the

pressures were chosen in the vicinity of

that pressure at which the gas action was

very small. (4) The length of exposure of

light on the vane in most of the observa-

tions was short. The gas action, which be-

gins at zero and increases with the length

of exposure, was thus reduced in compari-

son with the instantaneous action of the ra-

diation pressure. By means of an inclined

glass plate placed in front of the aperture a

portion of the incident light was thrown on

a thermopile. The deflection of a galva-

nometer connected with the latter gave the

relative light intensities.

Two methods of determining radiation

pressure were used :

(1) The vane was exposed continuously

to the light until the turning points of the

vibration of the balance showed that static

conditions had been reached. The other

vane was then exposed. Finally the whole

suspended system was turned through 180°,

and the vanes were exposed in turn. The
mean of the angles of deflection, multiplied

by the torsion coefficient of the fiber and

divided by the lever arm, gave the force in

dynes acting on the vane. (2) The vanes

were exposed for a quarter of the period of

the suspended system. The period, damp-

ing coefficient, torsion coefficient and lever

arm being known, the value of the radia-

tion could be found. The two methods

gave practically the same result except for

the air pressures for which the gas action

was large.

The energy falling upon the vanes was

measured by means of a bolometer consist-

ing of a thin disc of platinum, about the

size of the vanes, covered with platinum

black. The bolometer, occupying exactly

the position which the glass vane had pre-

viously occupied, was made one of the arms
of a Wheatstone bridge. The bridge was
balanced, the bolometer exposed to the

light, and the throw of the bridge galvanom-

eter read. Later the disc was heated by an
electric current which entered and left at

two equipotential points on the bridge cur-

rent and the galvanometer throw again was
read. The current strength and the resist-

ance of the disc being known, the activity of

the disc is given by rR x 10^ ergs per sec-

ond. The readings of the thermopile be-

fore mentioned made it possible to reduce all

observations to a constant light intensity.

If ^ = energy per second falling upon a

surface, a = the percentage of the radiation

reflected, v = the velocity of light, then,

theoretically, the value of the radiation

(i + a)E
pressure is . The experimental

value of the pressure as found by the

authors was about 80 per cent, of the theo-

retical value.

8. ' The Absorption Spectrum of Ferric

Hydrate ': B. E. Moore, University of Ne-

braska.

The author in a recent article upon ^ A
Spectrophotometric Study of the Hydrolysis

of Ferric Chloride,' has pointed out that

the final product is colloid ferric hydrate.

This product can be formed by Graham's

dialytic method. It would then be inferred

that identical products would have identical

absorption spectra.

It was found that the absorption of the

two products was quite different in charac-

ter. The addition of given quantities of

chlorine or of hydrochloric acid, did not

effect any transformation in the dialyzed

colloid, i. e., crystalloids, if present, were

not changed by this treatment. If dialyzed

ferric hydrate, or hydrolyzed ferric chloride

were added to fresh dilute ferric chloride,

the hydrolysis of the latter was accelerated.

The greater acceleration was caused by the

hydrolyzed ferric chloride. From this it is
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inferred that both solutions contain iden-

tical colloids, but that the Graham's colloid

contains also considerable inactive crystal-

loid hydrate. The absorption curve then

suggests that the crystalloid has an absorp-

tion curve lying between hydrolized ferric

chloride and non-hydrolized ferric chloride.

(To be printed in Physical Review.')

9. ' Note on the Transmission of Radia-

tion by Thin Films of Asphalt': E. L.

Nichols,

10. ' The Faraday Effect in Solutions .of

Hydrolyzed Ferric Chloride ' : Fred. J.

Bates, University of Nebraska.

The rotation of the plane of polarization

in optical transparent substances, when the

light is transmitted along the lines of mag-

netic force, has been the subject of numer-

ous experiments since the days of Faraday,

and is known as the ' Faraday Effect.'

There have been many determinations of

the molecular rotation of substances in

solution, but little effort to determine

whether the effect in solution arises from a

molecule or from an ion or from both. Ob-

servations have also frequently been limited

to one color (and perhaps then a mixed

color), or to a few colors. It seemed de-

sirable to extend these observations to dif-

ferent parts of the spectrum. This is

particularly true of colored solutions, whose

colors correspond hypothetically to the free

periods of their vibrations, affecting the dis-

persion and probably the rotation of the

plane of polarization.

Ferric chloride solutions afford a good

means of testing this phenomenon. Ob-

servers have noted that the molecular

rotation of this substance decreases upon

dilution of the solution. This suggests that

the rotation arises from the molecules

rather than from the ions. The writer

tried a solution of sufficient concentration

to give him a rather large rotation. The
solution was then diluted enough to leave

the effect slightly but certainly noticeable.

If the rotation was proportional to the con-

centration, no effect was observed, which

suggests that the ions are inactive or pos-

sess very small rotary power in comparison

to that of the molecules. Observations by

Goodwin and Moore show that dilute solu-

tions of ferric chloride hydrolyze and finally

form a new product, colloid ferric hydrate.

It was thought that by restoring an iron

molecule by this process there would pos-

sibly be a small rotation where previous

ionization had made it unobservable. By
this test it was found that the required

dilution to obtain sufficient hydrolysis

made the quantity of iron too small to give

any further evidence by the usual method

of observation. However, the use of a sun-

light spectrum showed an effect as soon as

one began to pass from the transparent

spectral region into the absorption region.

The half-shade polariscope could be read

to 0.01°, and in the red the difference be-

tween a .01 normal solution (hydrolysis

forced by heating the solution) and water

was not more than 0.01°. The difference

between an unhydrolyzed solution of this

concentration and water was also unob-

servable. Upon examination of the hy-

drolyzed solution at a point in the green

where the absorption is very marked, a ro-

tation of .79° was observed, while at the

same point the other two solutions showed

no difference. That is, we have here an

anomalous rotary polarization or ' Faraday

Effect,' analogous to anomalous dispersion.

It is clear that in this case the anomaly

arises from molecules in the region of their

absorption. It remains to be seen whether

such an anomaly will also arise in solution

where the absorption arises from ions.

11. ' Discharge of Electricity from Glow-

ing Platinum and the Velocity of the Ions ' :

E. BUTHERFORD.

A rectangular platinum plate 14 cm.

long, 7.5 cm. wide and .002 cm. thick,

was heated to incandescence by an electric
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current. The platinum plate was charged

to a known potential by means of a battery

and the current between the platinum plate

and a parallel copper plate observed by

means of a sensitive galvanometer. The

rate of discharge of positive and negative

electrification was examined under varying

conditions of temperature, distauce and

P. D. between the plates, and compared

with the theoretical results deduced from

the ionization theory of gases.

At a temperature of a dull red heat posi-

tive ions are produced at surface of the

platinum plate, which travel to the opposite

plate through the gas, if the platinum is

positively charged. The movement of the

ions disturbs potential gradient between

plates and at high temperatures the slope

of potential near hot plate is extremely

small.

Let i ~ current per sq. cm. through the gas.

n = number of ions per cc. at any point distant

X from platinum plate.

F=P. D. between the plates.

K= velocity of positive ion for unit potential

gradient.

e= charge on ion.

d ^= distance between the plates.

Assuming the potential gradient zero at

the platinum surface, it can readily be

shown that

*" 3277^3

The current is thus independent of num-
ber of ions produced, i. e., the temperature

of the plate, providing it exceeds a certain

value. Experimentally it was found :

1. For a distance of 2 cm. and under,

the current at first increased rapidly with

rise of temperature up to a certain point,

and then more slowly. For distances of

from 3 to 8 cm. the current rose to a

maximum, and then steadily decreased with

rise of temperature.

2 . The maximum current varied approxi-

mately as square of the P. D.

3. Current diminished more rapidly than

1

The differences observed in (1) and (3)

between experiment and theory are due to

(a) decrease of velocity of ions with distance

from heated platinum plate, (6) presence of

some very slow-moving carriers produced

at platinum surface at high temperatures.

The velocity of the ions was measured

by a direct method depending on the use

of an alternating P. D. of known frequency.

The method was similar to that used pre-

viously for determination of velocity of

ions produced by ultra-violet light (Proc.

Roy. Soc, 1898). It was found that the

velocity of ions was not a constant, but

varied between wide limits.

This is probably due to difference in size

of ions in consequence of their varying

power of forming clusters of molecules

round them.

The following table gives results obtained

for different distances between plates. Un-

der heading ' calculated velocity ' are given

values of K calculated from equation (1)

by measuring maximum current i for given

distance and voltage.

Distance be-
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The results led to a more general investiga-

tion of the drop of potential at the elec-

trodes.

A cylindrical vacuum-tube, with disk

electrodes (perpendicular to its axis) in-

sulated so as to force the discharge directly

across the space between them, and nitrogen

were used. The potential of the gas at any

position was obtained by a movable wire.

As the electrodes approach each other the

drop at the anode remains constant so long

as there is an extended positive column.

With the anode passing through the Fara-

day dark space its ' drop ' rises to a maxi-

mum and then falls to zero in the negative

glow, but rises again rapidly as the anode

moves into and through the cathode dark

space. The cathode drop remaining con-

stant until the anode reaches the cathode

dark space begins then to increase with

great rapidity. During these changes the

conductivity of the gas does not vary.

These results are explained on the hy-

pothesis that the impact velocity of the

discharging ion tends to prevent charge

from being transmitted to the electrode

;

that to give up its charge the ion must
first come to rest.

Other Observations.—At the cathode the

drop may be expressed by the equation

where i is the current density
; p, the gas

pressure; C, a constant approximating in

value the cathode drop, as measured by

Warburg ; c, a constant depending on the

nature of the gas, but independent of the

metal used as cathode ; and a, a constant.

At the anode the drop appears to vary ac-

cording to a similar law, where c is about

one thirty-fifth its magnitude at the ca-

thode.

The great difference in magnitude of the

drops at the two electrodes may be ex-

plained oa the hypothesis that the positive

ion is of much greater mass than the nega-

tive and hence (for the same impact veloc-

ity), its elastic reaction baing greater, the

greater resistance to its discharge.

The difference in the drop occasioned by

the use of different metals may be ex-

plained by their contact- potentials. Of two

metals, that possessing the greater attrac-

tion for negative electricity is found to pos-

sess the lower drop as anode, apparently by

its attraction for the charge on the ion aid-

ing in overcoming the elastic reaction of

the impinging ion. The same applies to

the cathode. (To be printed in the Phil.

Mag.)

13. ' The Influence of Temperature upon

the Photo-electric Effect ' : John Zeleny,

University of Minnesota.

Ultra-violet light impinging upon nega-

tively electrified bodies dissipates their

charge. The electricity is supposed to be

carried away by ions which are formed at

the surface of the body by the rapid ab-

sorption of certain of the waves of the in-

cident light. A study of the influence of

temperature upon the effect was made to

see if it would throw any light upon the

question as to the relative parts played in

the phenomenon by the material of the

body and by the occluded gases. The
charged body which was experimented upon

was a platinum wire that could be heated

by sending an electric current through it.

The light used was obtained from an elec-

tric spark produced between two zinc rods

by an induction coil. The results obtained

are somewhat complicated. As the tem-

perature was gradually increased to about

200° C, it was found that the rate at which

the negative electricity was discharged di-

minished, but for still higher temperatures

it increased again, so that at about 700° C,
it was nearly three times its value at room

temperature. The rate of discharge at cer-

tain temperatures depends considerably

upon the immediate previous history of the

wire, being much larger for a given temper-
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ature, although diminishing with time, if

the wire has just been hotter than if it has

just been colder. The conditions at the

surface of the body at these temperatures

reach their steady state but slowly, while

for temperatures below 100° C. this is ac-

quired much more rapidly. Changes in the

molecular arrangement of the body, as well

as the amount oft he occluded gas, may
play a large part in the phenomenon.

From an iron wire the rate of discharge

while small at the lower temperatures be-

came many times larger at the higher tem-

peratures. It was also found that a posi-

tively charged body does not lose any

charge due to the action of the light, even

when its temperature is raised to that of

red heat. To get an explanation for the

unipolarity of the photo-electric effect, we
need but consider that the intra-molecular

impulses which are produced by the light,

and which give rise to the discharge, are

able to throw off from the body the nega-

tive ions or corpuscles, but are not able to

disengage the much larger positive ions for

which the forces of restitution are corre-

spondingly greater.

14. * The Diminution of the Potential

Difference between the Electrodes of a

Vacuum Tube produced by a Magnetic

Field '
: John E. Almy.

15. ' Note on the Discharge Current from

a Surface of Large Curvature ' : John E.

Almy, University of Nebraska.

The discharge from a wire to a surround-

ing concentric cylinder, with reference to

discharge current, especially, is studied.

The law of discharge, under the conditions

given below is found, I= aV {V— b)L/R^,

where

/=the discharge current, passing from wire to

cylinder.

V^ the potential difference between wire and cyl-

inder.

L = the length of the wire.

B= the radius of the cylinder.

6 = a constant, with given apparatus and gas

pressure, and is very approximately the ' minimum
potential ' of Eontgen.

a= a constant.

The applicability to the discharge was
shown with gas pressures, from 20 to 75 cm.

of mercury, with cylinders, up to 10 cm. in

diameter. The proportionality of current

to wire length holds so long as the wire

length is greater than the radius of the cyl-

inder used. Finally, the proportionality

of current to the inverse cube of the cylin-

der radius does not hold accurately. More

strictly speaking it may be said that I cc —

and 3.3 > 71 > 2.8, in the experiments

made.

16. ' The Radiant Efficiency of Vacuum
Tubes '

: E. E. Roberts.

17. ' On the Spark Discharge during

Rapid Oscillations': K. E. Guthe. (By

title.)

18. ' Results of Recent Magnetic Work
of the U. S. Coast and Geodetic Survey '

:

L. A. Bauer. (By title.)

19. ' The Physical Decomposition of the

Earth's Permanent Magnetic Field '
: L. A.

Bauer. (By title.)

20. ' On the Calorimetric Properties of

the Ferro magnetic Substances, with special

reference to Nickel-steel ': B. V. Hill.

It is well known that the ferro-magnetic

substances when heated through a certain

range of temperature, depending on the na-

ture of the substance, absorb latent heat

and pass into an allotropic modification in

which they are non-magnetic. Certain al-

loys (e. g., nickel-steel) having been trans-

formed into this state by heating, maintain

it down to comparatively low temperatures,

so that there are many so-called irreversible

nickel-steel alloys to be obtained in both

modifications within the same range of tem-

perature (20° to 300° C). This allows the

properties of the alloys in the two states to

be compared.
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The latent heat of transformation for one

sample of nickel- steel was found to be 2.783
;

that of another, 13.46 ; which, according to

the theory of solutions, should have been

15.9—the application of the theory being,

however, questionable. The specific heat

of nickel-steel is greater in the non-magnetic

state than in the magnetic (from 2 to 6 per

cent., depending on the temperature interval

through which it is obtained).

Six samples of iron differiog in permea-

bility showed that the greater the permea-

bility of iron the smaller its specific heat.

This supports the view that the difference

in permeability is caused by a difference in

composition of magnetic and non-magnetic

iron.

21. ' On the Demagnetizing Effect of a

Discharge in Iron when Electromagnet-

ically CompcD sated '
: Zeno Crook.

22. ' The Absorption Spectra of Solutions

of Potassium Permanganate '
: B. E. Moore,

University of Nebraska.

The absorption spectra of solutions of

the following concentrations, .25n, .025n,

.0025n, .00025/1 and. 000025?i (n = normal),

were studied.

The observations, though they may need

later some slight correction, show that upon
dilution the solutions become relatively

darker in the blue, i. e., there is a displace-

ment of the absorption band toward the

blue upon dilution. The phenomenon is ex-

plained upon the theory of dissociation.

23. ' The Absorption and Dispersion of

Fuchsin '
: W. B. Cartmel. (By title.)

24. ' On the Determination of Dispersion

by Means of Channeled Spectra with the

Concave Grating '
: P. J* Antes.

25. ' Accidental Double Refraction in

Liquids ' : Bruce V. Hill, University of

Nebraska.

In a former paper upon this subject

(Phil. Mag. (5), 48, p. 485) the writer

gave results of a series of experiments upon
gelatinizing solutions which became double

refracting when subjected to a strain be-

tween rotating cylinders. The results in-

dicated that we have in such solutions quasi-

solids, and that there is a difference between

colloid and crystalloid solutions not to be

explained upon the assumption of a large

molecular weight in the former.

The present experiments consist of an

examination of water solutions of gelatine

when subjected to a static strain. They
vary in concentration from .1 per cent, to .5

per cent, and were too dilute to sustain their

own weight. They were accordingly placed

in thin-walled brass tubes 42.55 cm. in

length and 2.77 cm. in diameter. Glass

caps were fastened to the ends of these

tubes by slipping short pieces of rubber

hose over them. The tubes were strained,

so that their cross-sections were elliptical,

by means of clamps. The double refraction

decreases so rapidly with rise in tempera-

ture that at room temperature—about 23°

C.—no effect was visible in jellies of the

above concentrations. The tubes were

then surrounded by ice and the formation

of dew upon the glass ends was obviated

by slipping over the tube a second one, also

having a glass cap and containing a little

phosphoric anhydride. The amount of

double refraction was measured as before

by means of a half-shade polariscope. The
seven sets of observations show that when
a stress is applied, the strain increases to a

certain point beyond which no further

strain is produced. Further stress ruptures

the solution, and the refraction diminishes

or ceases. The amount a solution can be

strained without rupturing depends upon

the age of the solution. This point was

suflQciently studied to show that the diluter

jellies required much longer time to reach

the point where they would sustain a max-

imum strain than the stronger jellies.

Along with double refraction, depolariza-

tion also appears and then diminishes after

standing some time.
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These solutions are as fluid as water,

but still behave optically as quasi-solids,

capable of sustaining a static strain without

a displacement of the mobile particles.

This condition is reached very slowly and

the depolarization early in the formation

indicates that the progress of formation of

the solid structure is not homogeneous, but

that it later becomes so, as indicated by the

disappearance of the depolarization.

26. ' Notes on Dielectric Strain '
: Louis

Trenchard More, University of Cincinnati.

This paper— ' Notes on Dielectric Strain '

—is an answer to a paper by Dr. Paul Sacer-

dote (Philosophical Magazine, March, 1901),

criticizing an article by me which appeared

in the Philosophical Magazine for August,

1900. In attempting to extend the work
of Quincke and others who found that

glass, when electrified, elongated propor-

tionally to the square of the difference of

potential and inversely as the square of

the thickness of the dielectric, I noticed

that after errors were eliminated the efiect

vanished or was at least less than^ =10~'^

—a result much less than that found by

former investigators. My work attracted

the attention of Professor Cantone and Dr.

Sacerdote, the latter of whom had recently

published a theoretical discussion of the

subject. This theory is based on a coefii-

cient which expresses the relation between

the potential and the elongation and so

fails if the elongation is eliminated. Dr.

Sacerdote's criticism showed, I thought,

that he had not understood my results and

had underestimated the delicacy of my
apparatus which seems fully capable of re-

cording the changes of length noticed by

the most accurate of former investigators

—

Professor Cantone.

I have in these papers shown that my
apparatus was capable of measuring the

efiect—that it did record an efiect similar

to that noted by other investigators, but

that this efiect was due to bending of the

glass tube by electrostatic attraction—that

this error being eliminated the efiect van-

ished.

The sources of errors of former investi-

gators are probably the following :

1. No adequate precautions were taken

against lateral bending of the tube. The
changes of length produced by an extremely

small deflection would account for the en-

tire amount of the efiect.

2. The elongations are too close to limit

of observation to establish a law when the

efiect itself is still questionable.

3. Changes of length on charge and dis-

charge are not equal. This difierence some-

times equals 40 percent, of the entire change.

An extraneous effect of such magnitude

casts doubt on the cause of the elongation.

4. With each investigator, using im-

proved and more delicate apparatus, the

amount of the effect steadily decreases.

This points either to a partial or entire

influence of extraneous causes. (To be

printed in the Philosophical Magazine. )

27. ' The Temperature Gradient of the

Atmosphere, with Formula ' : S. R, Cook,

"Washburn College.

The author calls attention to the diffi-

culty, in discussing the escape of gases fiom

the atmosphere, of determining the tem-

perature of the station in the upper atmos-

phere under consideration.

From the kite observations of the United

States Weather Bureau and the recent bal-

loon ascensions at Paris, it was shown that

the rate of decrease of temperature with

altitude was not constant.

From balloon ascensions made March 24,

1899, near Paris, an experimental formu'a

t^ = t^fi~-^'' was obtained for the temperature

gradient when t^ and t^ are the absolute

temperatures at positions whose distances

from the surface are x, and at the surface

respectively, and when ^ is a constant ob-

tained from the balloon ascensions.
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The graph of the temperature gradient

is given and compared with Ferrel's graph.

A density graph computed from the pres-

sure and temperature graphs is also given

and compared with Cottier's density graph

V / P \^

computed from the formula — = j
—

) where
Px Vi/

V has the experimental value 1.2.

Attention is also called to the need of

more accurate and systematic data for the

determination of the temperature gradient

at altitudes from 5,000 to 20,000 meters.

John Zeleny,

Secretary.

THE AMERICAN ASSOCIATION FOB THE AD-
VANCEMENT OF SCIENCE.

SECTION G, BOTANY.

The Section met for organization on Mon-

day, August 26, at 11.30 a. m., with the

Vice-President, Mr. B. T. Galloway, in the

chair. The following were the officers for

the Denver meeting

:

Vice-President, B. T. Galloway.

Secretary, E. A. Bessey (in absence of A. S. Hitch-

cock).

Sectional Committee, Wm. Trelease, Vice-President

1900 ; D. T. MacDougal, Secretary 1900 ; B. T.

Galloway, Vice-President 1901 ; E. A. Bessey, Secre-

tary 1901 ; C. E. Bessey, C. L. Shear, Miss C. E.

Cummings.
Member of General Committee, W. J. Beal.

Member of Council, D. H. Campbell and L. M.
Underwood.*

On Wednesday, August 28, in accord-

ance with the custom established at the

last New York meeting, Section G held a

joint session with the Botanical Society of

America, the officers of the latter taking

charge of the meeting.

On Thursday evening the following were

chosen by the General Committee as Vice-

President and Secretary, respectively, for

the Pittsburg meeting, June, 1902 : D. H.

Campbell, Leland Stanford University, and

Hermann von Schrenk, Shaw School of

Botany.

* Chosen to succeed D. H. Campbell after the

latter's early departure.

The following is a complete list of the

papers presented. Abstracts are given

where furnished by the authors, except for

the papers presented at the joint meeting

with the Botanical Society of America, ab-

stracts of which will be published elsewhere

by the Secretary of that Society.

1. 'Thermal Eelations of Plants': D.

T. MacDougal. (No abstract furnished.)

2. ' Experiments with Lime and Solu-

tions of Formaldehyde in the Prevention of

Onion Smut ' : A. D. Selby.

Onion Smut, Urocystis cepulce Frost, a soil-

infesting fungus, has become introduced into

soils devoted to the growing of onion sets

near Chillicothe, Ohio, and into those de-

voted to the growing of market onions about

Berea, Ohio. Certain results of experi-

ments made in 1900 at Chillicothe were

published in a bulletin (No. 122) of the

Ohio Experiment Station. These showed

decided advantages of quicklime applied to

the soil before seeding and of dilute solu-

tions of formaldehyde in water sprinkled

upon the seeds in contact with the soil, as

compared with flowers of sulphur, sulphur

and lime (in small quantities), and other

substances heretofore proposed for the pre-

vention of onion smut. More extended ex-

periments along these lines were conducted

both at Chillicothe and Berea during 1901.

The results from Chillicothe are now at

hand and show very gratifying smut pre-

vention and corresponding increase in the

yield of onion sets. All plots herein con-

sidered are 760 square feet in area ; results

are stated in actual and calculated yields.

Plot. Treatment. Actual yield, Calculated yield

lbs. per plot, per acre, bushels.

I. Lime, 34 bu. per A. 121.6 174.

II. " 70 " " " 152.0 217.5

III. Formalin, .375% sol. 196.0 280.8

IV. Nothing 92. (large sets) 131.8

V. Formalin, .75% sol. 202. 289.4

VI. Lime, 125 bu. per A. 203. 290.8

VII. " 70 " " "

and Formalin, .375%,

sol. 214. 306.5
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Thus lime, at the rate of 70 bushels per

acre, gave an increase in yield of 65 per cent,

over the untreated plot. Formalin, .375 per

cent, solution, an increase of 113 per cent,

and double that strength an increase of119.6

per cent. Seventy bushels of lime per acre

and the weaker solution of formalin com-

bined gave an increase of 132.5 per cent.,

while lime at the rate of 125 bushels per

acre gave an increase of 120.5 per cent.

The lime used was purchased in the ground

state and was applied with a drill before

the hoes, chiefly on the surface. The for-

maldehyde solutions were applied by trick-

ling down with the seeds. This paper will

be printed in a bulletin of the Ohio Agri-

cultural Experiment Station.

3. * Comparative Climate of a Meadow
and Hemlock Forest ' : D. T. MacDodgal.
(No abstract furnished.)

4. ' The Tylostomacese of !N"orth Amer-
ica '

: V. S. White, presented by L. M.
Underwood.

The extensive accumulation of material

bearing on the stalked puffballs in the Ellis

collection, supplemented by considerable

material sent in from the Southwest by

Professors Wooton, Cockerell and Griffiths

has led to a complete revision of the species

of this family, which is now appearing in

the August number of the Bulletin of the

Torrey Botanical Club. This is illustrated

by ten plates (exhibited when the paper

was read). A summary of the results is as

follows

:

The family as represented in North Amer-

ica consists of

—

Tylostoma—Seventeen species, of which

eight are new. Of these seventeen species

eight are found in Colorado, which is dou-

ble the number from any other State with

the single exception of Kansas, which has

five species. Of the eight new species four

are from Colorado.

Chlamydopus—One species recently col-

lected in New Mexico by Professor Cocker-

ell. The genus has hitherto been known
only from South America.

Battar7'ea^Four species of which two are

new. All from the Southwest.

Queletia—Oae species, possibly introduced

from Europe. Found once in this country.

Dlctyocephalos—A new genus from Colo-

rado, collected by Professor Bethel, of Den-
ver ; monotypic.

Much still remains to be known of the

early stages of these plants ; in fact very

little is known of them. Much also remains

to be known of their geographic and sea-

sonal distribution. Two-thirds of the family

belong to the region of the Great Plains

southwestward to Texas, Sonora and south-

ern California.

5. ' Lantern Views of the Botanical Gar-

den of the Agricultural College of Mich-

igan '
: W. J. Beal.

The author exhibited views showing the

arrangement of the garden and gave many
practical hints concerning the management
of botanical gardens.

6. ' Plants of the Eastern Foothills '

:

Francis Eamaley.
The author exhibited a number of views

showing some of the more characteristic

plants of the eastern foothills of the Rocky
Mountains in Colorado.

7. ' Some Protective Leaf Movements
induced by Winter Temperature ' : Wm.
Trelease.

The paper records, with lantern illustra-

tions, observations upon the drooping and

inrolling of Rhododendron leaves and the

inrolling of leaves of Yitcea fiaccida, effected

when the freezing temperature is reached?

by which protection is secured against

undue radiation and evaporation. Eefer-

ence is made to Harshberger's paper of

1889, and Darwin and Acton's and Mac-

Dougal's text-books of plant physiology

which thus far appear to refer only

to Prunus laurocerasus and the genera

named.
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8. ' Germination of Seeds of some Com-

mon Cultivated Plants after prolonged Im-

mersion in Liquid Air '
: A. D. Selby.

At the suggestion of Mr. J. E. Wood-

land, of Wooster, Ohio, who was conducting

experiments with liquid air during the

winter season of 1900-1901, the writer pre-

pared and supplied him with seeds of Rici-

nus, Lupinus luteus, maize, flax, wheat, rye,

cucumber, Russian sunflower, Plnus sylves-

tris, Mimosa pudica, Onobrychis sativus, Cheno-

podium album &nd Pinus parryana. At first

the lots of seed were immersed in the liquid

air directly from the room temperature and

kept submerged for six and twelve hours,

respectively. Later other lots were given

a gradual transition from the temperature

of the room to that of the liquid air and an

equally gradual withdrawal, being im-

mersed for twenty-four and forty-eight

hours, respectively. The seeds were then

germinated in the usual manner, together

with control lots reserved when the original

packages were selected. There was prac-

tically no essential effect of the treatment

noticeable upon the percentages of seeds

that germinated, the control, short treated,

and longer treated lots giving essentially the

same percentages of germination. This

paper will be printed in the Bulletin of the

Torrey Botanical Club.

On Wednesday the following program

was given in joint session of Section G and

the Botanical Society of America :

Address of the Retiring President

—

' Problems and Possibilities of Systematic

Botany' : B. L. Robinson. Read by J. M.

Coulter.

' The Fundamental Phenomena of Vege-

tation '
: F. E. Clements.

' Early Winter Colors of Plant Forma-

tions upon the Great Plains ' : C. E.

Bessey.

' The Plant Formations of the Rocky
Mountains ' (lantern lecture) : F. E. Cle-

ments.

' A Suggested Hybrid Origin of Yucca

gloriosa^ (lantern lecture) : Wm. Trelease.
' The Physical Basis of Ecology '

: F. E.

Clements. (By title only.)

' The Anatomy of the Embryo and Seed-

ling of Tsuga canadensis Carr ' (by invita-

tion) : W. A. MuRRiLL. Read by J. M.

Coulter.

' Clues to Relationship among Heteroe-

cious Plant Rusts ': J. C. Arthur. Read by

L. M. Underwood.
' Some of the Changes now taking place

in a Forest of Oak Openings '
: W. J. Beal.

' Preliminary Notes on the Flora of West-

ern Iowa, especially from the Physiograph-

ical-Ecological Standpoint ' : L. H. Pammel.

(By title only.)

' The Life History of Vittaria lineata '

:

E. G. Britton and A. Taylor. Read by L.

M. Underwood.
' A System of Nomenclature for Phyto-

geography': F. E. Clements.
' The Application of Ecology in Taxon-

omy '
: F. E. Clements. (By title only.)

On Thursday the regular session of Sec-

tion G was resumed with the following

papers

:

9. ' The Location of a Tropical Research

Station in Porto Rico '
: L. M. Underwood.

The agricultural station in Porto Rico

should, if possible, be located where it will

also be available as a station for general

botanical research. A combination of (1)

the greatest amount of agricultural produc-

tion, not alone in coffee, sugar and tobacco,

but also in the minor products; (2) the

greatest accessibility from all portions of

the island, and particularly those portions

where the . most important agricultural

products are cultivated under most favor-

able conditions ; and (3) the most interest-

ing botanical portion of the island, includ-

ing accessibility to a large original forest,

is met with in the eastern half of the island

and particularly in the region between Are-

cibo and Utnado. With this can be com-
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bined many less prominent but important

accessories, particularly access to an abun-

dant supply of potable water.

10. ' Notes on Colors of Salsify Hy-
brids '

: Bykon D. Halstead.

Hybrids between Tragopogon porrifolius L.

(garden salsify) and the wild species, T.

pratensis L., were reported on last year.

The following paper considers only the

color side of the results obtained with

hybrid seedlings the present year (second

generation hybrids). According to the

standard color chart employed (Prang's),

the cultivated salsify has for the color of

its corollas a mixture of violet and red,

corresponding to No. 224 (VRV/L), i. e.,

light violet red violet—a shade of purple, in

ordinary language. The other parent has

a plain yellow. The direct hybrid of these

two is of two distinct types, the one with

the color uniform throughout the head, and

the other, about equally numerous, with a

yellow in the center, although here the tips

of all the corollas are of the same color

as the ray blossoms, namely No. 241

(ERV/DD), i. e., darker red red violet.

It is seen by this that the T. porrifolius con-

trols the color, although the violet of this

parent gives place largely to red. The

crossing is reciprocal and the results are

the same whichever is the seed parent.

Among the hundreds of seedlings grown

this season no less than 36 numbers upon

the color chart are represented. Out of

200 counts the following is the record for

the 13 having the largest score : Yellow,

10 ; light yellow, 12 ; lighter yellow, 6
;

darker orange red orange, 9 ; darker red

orange, 6 ; darker red, 23 ; dark red, 13
;

light red violet, 9 ; lighter red violet,

7 ; violet red violet, 23 ; light violet red

violet, 35 ; lighter violet red violet, 29
;

dark violet gray, 6. It is seen that in the

second generation the colors are many.

Both parents are now represented, and

many intergrades between their respective

colors. The yellows in all the tints score

28 points to 103 by the violet reds. If all

the shades obtained were enumerated under

their appropriate heads the violet reds

would outnumber the yellows by 41. There

were no pure orange blossoms, but in com-

bination with red there were many repre-

sentatives. The yellow failed to blend

with any other color. In one instance

there was a plant with slate-colored blos-

soms, thus bringing in the blue of the

chromatic scale, and several specimens had

a strong tendency towards chlorosis, thus

completing the series in the solar spectrum.

A chart of the prismatic colors, violet,

blue, green, orange, yellow and red was con-

structed, and the parent hybrid and its seed-

lings located with pasters of colored paper,

while the relative amount of each of the

latter was shown by the size of the paper

bearing the color corresponding to that of

the seedling hybrid flowers thus graphic-

ally represented. It is thus evident that

with the salsify hybrid, while there is uni-

formity the first year, it is otherwise the

second season, with a tendency to revert to

the parent types. The red, present in ob-

scure form in one parent only, becomes

very prominent the first year and yields

many unmixed reds the second. Out of

this union by selection it is probable that

many strongly contrasting types might be

fixed.

11. 'Observations on Egregia menziesii'

:

Francis Ramaley.

Egregia consists, as do the other Lami-

nariacese, of hold-fast, stipe and lamina
;

the branching of the stipe gives rise to

members (branches) each having the char-

acters of the entire froad of Alaria. The
multiform proliferations which occur on

both stipe and lamina replace functionally

the large lamina in other genera. This

structure is, in Egregia, greatly reduced in

size and importance. On account of the

great elongation of the stipe a floating ap-



600 SCIENCE. [N. S. Vol. XIV. No. 355.

paratus has become necessary, and this is

provided in the vesicles developed by the

swelling of the stalks of certain prolifer-

ations. The presence of vesicles gives

Egregia a superficial resemblance to Macro-

cystis, while it is probably more nearly al-

lied to Alaria. A mathematical study of

variation in Egregia menziesii leads to the

conclusion that the species is in a state of

equilibrium. The curves of variation are

all symmetrical and remarkably similar.

Egregia presents some interesting anatom-

ical features which cannot be well summa-
rized. This paper will be printed in Min-

nesota Botanical Studies.

12. ' The Morphology of the Pine Cone '
:

C. E. Bessey.

Although there has been much discussion

of the morphology of the ' ovuliferous scale '

of the pine cone, recent summaries show

that it is not yet satisfactorily settled. The

author suggests an explanation which he

has used in his lectures to students in the

University of Nebraska for several years.

Comparing the cones of Cupressinese, Taxo-

diese, Araucariese and Abietinese, they are

found to be alike, with a similar origin for

their ovules, but in the Abietinese there is

in connection with each ovule a woody
scale, while in Araucarieae there is a rudi-

mentary scale. This scale is regarded as

a backward development of the ovule, and

the cones are therefore strictly homologous.

Concisely stated, this view may be formu-

lated as follows : The microsporangial and

megasporangial cones are strictly homolo-

gous, and in the latter the sporophyll en-

larges or remains small, just as a chalazal

development of the megasporangium into a

scale is less or more pronounced. Accord-

ing to this view the Abietinese must be

given place at the summit of the Conifers.

This paper will be printed in Science.

13. ' General Botanical Features of the

Coast Mountains of California ' : Alice

Eastwood.

The Coast Mountains of California ex-

tend from the northern to the southern part

of the State, passing through about ten de-

grees of latitude, and rise from the sea

level to an altitude of more than 9,000 feet.

Consisting of many different chains and

spurs, with valleys between made up of dif-

ferent geological formations, a great variety

characterizes their flora. Many genera are

in an unsettled condition and the species

are uncertain. The outer ranges may be

divided into four environmental zones : (1)

That along the sea coast, characterized by

fleshy plants or those clothed with some

form of pubescence. They do not difler

much from maritime plants in other regions.

(2) The forest areas, along streams where

the redwoods (Sequoia sempervirens) find a

home. This keeps quite close within the

area of summer fog, and the plants are de-

pendent upon moisture and shade. (3)

The grassy uplands and valleys. Here,

during the rainy season, flowers (mostly

annuals) grow in great profusion and form

beautiful gardens. They soon disappear

and the hills become yellow, except where

clumps of oaks, pines, or spruces occur.

(4) The brush-covered hills, where the

shrubs grow so close together that it is

almost impossible to travel through them
except on the trails. They hold the water

by their roots and prevent evaporation by

their dense growth. Most of them show

characteristics belonging to desert plants

rendered necessary by the long drought

and the intense heat to which they are

subjected in the summer. The southern

coast mountains become even more desert-

like in the character of their flora, and here

and there will be found wanderers from the

desert. The northern coast mountains in

general rise to a greater elevation, and in

some of the chains the character of the

mountains is like that of the Sierra Nevada

range and the flora similar at like eleva-

tions. A great amount of work has to be
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done before many of the genera are under-

stood and a great deal of territory must be

explored before the species are approxi-

mately known. Following this work, the

problems of geographical distribution can be

solved and life zones satisfactorily mapped
out.

14. ' The Xerophytic Vegetation of the

Uintah Mountains': L. H. Pammel.
In the Uintah range occur types of plants

from the arid regions of the Southwest,

boreal types in the mountains farther north-

ward, and many forms from the main
Eocky Mountain flora. The largest xero-

phytic areas occur in the Colorado and Green

Eiver basins. The xerophytic vegetation

of the Uintah range varies with the differ-

ent physiographic conditions and geologic

formations. One naturally expects to find

a very different flora in passing through

the Green River and lower basins up to

the higher peaks such as Gilbert, La Motte

and Wilson ; however, at an altitude of

9,200 feet the valleys and park-like open-

ings have many xerophytic plants common
to the lower basins of the streams. The
succession of plant formation in this region

is fairly well marked ; it is not difficult,

therefore, to trace a succession of plant

life on the flood plains since the quatern-

ary. The foothill and mountain floras

change successively from hydrophytic to

mesophytic, then to xerophytic and finally

culminate in the mesophytic of the foot-

hills with hydrophytic basins. In the

Green River basin and the tributaries

of the immediate vicinity of this basin

the xerophytic plants are much more pro-

nounced than in the foothills. In the

broad flood plains of Green River there

occur such plants as Dlsticlilis spicata, the

widely distributed Hordeum jubatum, and

the western S. ccespitosum. The habit of

growth and the manner of reproduction of

Distichlis make it well adapted to the con-

ditions prevailing in that arid region. Two

Capparidaceous plants, Cleome integrifoUa

and G. lutea, are common. A somewhat
similar yellow-flowered crucifer, Stanleya

pinnatijida, is scattered through the dry low-

lands. Naturally one expects to find many
chenopodiaceous plants. Their succulent

leaves enable them to adapt themselves to

these dry regions. Sarcobatus vermiculafus,

Chenopodium fremontii, C. rubrmn, Eurotia

lanata and Suceda depressa are common
plants of the dry basins. Artemisia triden-

tata with its accompanying Eriogonum ovali-

folium and E. umbellatum are common at

higher altitudes along Black's Fork. The
terrace formation is especially well marked
from the mouth of Black's Fork up to 8,500

feet. In the lower region there are small

groves of Junijoerus occidentalis var. mono-

sperma, frequently accompanied by Picea

pungens, Juniperus communis and Ardosta-

phylos. At an altitude of 7,500 feet three-

well-defined flood plains are recognizable.

The present flood plain contains mesophytic

groves, the second flood plain is dotted with

small patches of trees and sage brush, the

third flood plain contains no trees. Arte-

misia tridenfata is the most characteristic

plant. Symphoricarpos, Lupinus and Sti'pa

also occur. From the third flood plain

there is an abrupt rise of from three to five

hundred feet. The sides are lined with

SyynpJioricarpos, Primus, and some sage brush.

The top of the benches contains almost no

trees except farther up, but sage brush,

Eurotia lanata, Stipa, Castilleia, Orthocarpus

and Eriogonum are characteristic plants.

15. ' Some Aspects of the Wyoming
Desert Flora '

: Aven Nelson,

South central Wyoming contains an ex-

tensive area known as the Red Desert.

This has a considerable flora, the most ob-

vious members of which belong in the

genera Artemisia, Atriplex, Chrysothamnus,

Tetradymia, Sareohatus, and Agropyron. Be-

sides this there is a very considerable

fugacious vegetation. This desert flora,
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while a limited one, is highly organized.

It is succulent and rich in water by reason

of its many contrivances for husbanding all

its resources. Consolidation tends to re-

duce expenditure. Pleiocyclic herbs suc-

cessfully maintain themselves by reason of

their highly developed underground organs.

The prevailing color of the flowers is yellow.

Some of the vegetation is exceedingly toler-

ant of alkali, raising the question whether

this property is due to histological peculiar-

ities or represents a physiological difference

in the protoplasm.

16. ' Effects of Salt Solutions on Seeds

and Plants ' : E. E. Slosson.

Experiments have been carried on for

several years' on the action of the salts oc-

curring in the soil of arid regions, as alkali,

on the germination of seeds and the growth

of plants. Solutions of sodium chloride,

sulphate and carbonate
;
potassium sul-

phate and chloride ; magnesium sulphate
;

and sugar ; in solutions ranging in strength

from to 100 atmospheres osmotic pressure

had been tested, the following seeds being

used : corn, wheat, sunflower, peas, buck-

wheat, rape, beans, alfalfa, rye, clover,

Scirpus paludosus and, for comparison, wood.

It has been found that the imbibition of

water is less from all solutions than from

pure water. Solutions of all salts and of

sugar of the same osmotic pressure retard

and lessen the imbibition of water by seeds

to about the same extent. Isosmotic solu-

tions produce nearly the same effect in re-

tarding the germination of seeds. Solu-

tions of slight osmotic pressure stimulate

germination. The same results are ob-

tained with growing plants. Plants and

seeds absorb a greater amount of potassium

than of sodium salts from solutions of the

same osmotic pressure, and more sulphates

than chlorides. Hydroxyl ions increase the

absorption of salts and of water by seeds.

This paper will be printed in Bulletins of the

Wyoming Experiment Station.

17. ' The Position of Protococcus and

Mosses on Trees ' : Henry Keaemer.
(Read by title.)

18. ' Contributions to the Knowledge of

the Physiology of Karyokinesis ' : A. C.

Lewis. (Pead by title.)

This paper will be published in the Bo-

tanical Gazette.

19. ' Seedlings of Ariscema dracontium '
:

PosiNA J. Pennert. (Read by title.)

20. ' Some Plant Adaptations on the Tuc-

son Plains' : J. W. Toumey. (Read by

title.)

Ernst A. Bessey,

Secretary, Section G.

MEMBERSHIP OF THE AMERICAN ASSOCIA-
TION.

The following have completed their mem-
bership in the American Association for the

Advancement of Science during the month
of September.

Edward G. Acheson, President International Ache-

son Graphite Co., Niagara Falls, N. Y.

Cnrtis Alexander, Mining Engineer and Metallur-

gist, Spearfish, S. D.

J. Hartley Anderson, M.D., Physician, 4630 Fifth

avenue, Pittsburg, Pa.

Bion J. Arnold, 4128 Prairie avenue, Chicago, 111.

Andrew J. Bigney, Professor of Biology and Geol-

ogy, Moores Hill College, Moores Hill, Ind.

E. I. Bond, M.D., Physician, Hartshorne, Ind. Ter.

Edwin D. Carnaghan, Mechanical Engineer, Dur-

ango, Do, Mexico.

Willard Colfax Cheney, Electrical Engineer, Port-

land, Ore.

Francis A. Crandall, 2319 15th street, N.W., Wash-

ington, D. C.

Col. William Crozier, U. S. A. Ordnance Office,

Washington, D. C.

Dr. Kary Cadmus Davis, Professor of Horticulture

and Forestry, W. Virginia State University, 628 N.

High street, Morgantown, W. Va,

Wm. S. Hall, Professor of Mining and Graphics,

Lafayette College, Easton, Pa.

John Hays Hammond, Mining Engineer and Geolo-

gist, Denver, Colorado.

Dr. Felix B. Herzog, Electrical Engineer, 51 West

24th street, New York, N. Y.

Julius Hortvet, State Chemist, 1521 University

avenue S.E., Minneapolis, Minn.
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A. E. Jenks, Bureau of Ethnology, Washiugtoo,

D. C.

John A. Just, Chemist, 116 West Castle street,

Syracuse, N. Y.

Wm. D. Marks, The Art Club, Philadelphia, Pa.

Lucius Herbert Merrill, Professor of Biological

Chemistry, University of Maine, Orono, Maine.

Benjamin L. Miller, Johns Hopkins University,

Baltimore, Md.

Eobert D. Murraj^, M.D., Marine Hospital Service,

Key West, Fla.

George J. Murdock, Mechanician and Inventor, 248

Sixth avenue, Nevpark, N. J.

Eichard A. Parker, C.E., E.M., 4 P. O. Square,

Boston, Mass.

Thomas S. Perry, 312 Marlborough street, Back

Bay, Boston, Mass.

Wm. L. Prather, President of University of Texas,

1914 Nueces street, Austin, Texas.

Walter Merritt Eiggs, Professor of Electrical En-

gineering, Clenison College, Clemson College, S. C.

Fred W. Eobins, Superintendent of Schools, Beth-

lehem, Pa.

George St. John Sheffield, Twin Elms Farm, Attle-

borough, Mass.

Charles H. Shinn, Inspector of Experiment Stations,

University of California, Berkeley, Cal.

Harvey F. Smith, Attorney-at-law, Clarksburg

W. Va.

Norman W. Storer, Electrical Engineer, 6109 Howe
Street, Pittsburg, Pa.

W. S. Sutton, Professor of Science and Art of Edu-

cation, University of Texas, 1812 Congress avenue,

Austin, Texas.

E. A. H. Tays, Civil and Mining Engineer, San

Jose de Gracia, Sinaloa, Mexico.

Alonzo P. Troth, Supervisor of Instruction in

Science, High School, LeadviJle, Colo.

Andrew A. Veblen, Head of Department of Physics,

State University of Iowa, Iowa City, Iowa.

Wm. A. Wadsworth, Genesee, Livingston county,

N. Y.

Dr. Walter F. Willcox, Professor of Economics, Cor-

nell University, Ithaca, N. Y.

ADDRESS OF THE PRESIDENT OF THE AN-
THROPOLOGICAL SECTION OF THE
BRITISH ASSOCIATION FOR THE
ADVANCEMENT OF SCIENCE*

I.

Twenty-five years have passed since the

British Association met in Glasgow. This

is a long time to look back upon, and yet

* Glasgow meeting, 1901.

the period appears short when measured
by the great advance which has taken place

in almost all branches of knowledge. An-
thropology has shared in the general pro-

gress. The discoveries made within its

confines may not have been so startling,

nor yet have had such a direct influence

upon the material welfare of the people, as

in the case of other fields of scientific

study, but its development has been steady

and continuous, and it has grown much in

public estimation.

At the Glasgow meeting of the Associa-

tion in 1876 anthropology held a subsidiary

position. It only ranked as a department,

although it gained a special prominence

through having Alfred Russel Wallace as

its chairman. It was not until several

years later that it became one of the recog-

nized sections of the Association, and at-

tained the high dignity of having a letter

of the alphabet allotted to it. But quite

independently of its official status it has

always been a branch of study which has

been accorded a large amount of popular

favor. The anthropological meetings have,

as a rule, been well attended, and the dis-

cussions, although perhaps on certain occa-

sions somewhat discursive, have never

lacked vigor or animation. Professor

Huxley, who presided over the Anthropo-

logical Department at the Dublin meeting

in 1878, ascribed the popularity of the sub-

ject to the many openings which it afibrds

for wide diflerences of opinion between the

exponents of its numerous branches, and to

the innate bellicose tendency of man. As
the representative of a country in which,

according to the same high authority, this

tendency is less strongly marked than else-

where, and of a race which has so frequently

and pointedly exhibited its abhorrence of

vigorous language, I trust that my presence

here as president may not react unfavora-

bly on the interest shown in the work of

the Section.
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The present occasion might appear to be

peculiarly appropriate for my taking stock

of our anthropological possessions and sum-

ming up the numerous additions to our

knowledge of ' man and his doings ' which

have been made during the century which

Las just passed. Such a task, however, is

surrounded with so much difficulty that I

shrink from undertaking it. The scope of

the subject is enormous, and the studies in-

volved so diverse and so varied that I feel

that it is beyond my power to give any

comprehensive survey of its development in

all its parts. I prefer therefore to confine

my remarks to that province of anthropol-

ogy within which my own work has been

chiefly carried on, and from this to select a

subject which has for some years held a

prominent place in my thoughts. I refer

to the human brain and the part which it

has played in the evolution of man.

One of the most striking peculiarities of

man, when regarded from the structural

point of view, is the relatively great size of

his brain. Although with one or two ex-

ceptions the several parts of the brain are

all more or less involved in this special de-

velopment, it is the cerebral hemispheres

which exhibit the preponderance in the

highest degree. This characteristic of the

human brain is rendered all the more sig-

nificant when we consider that the cerebral

hemispheres cannot be looked upon as being

primitive parts of the brain. In its earliest

condition the brain is composed of three

simple primary vesicles, and the cerebral

hemispheres appear in a secondary manner

in the shape of a pair of lateral oflFshoots or

buds which grow out from the foremost of

these primitive brain-vesicles.

The offshoots which form the cerebral

hemispheres are found in all vertebrates.

Insignificant in size and insignificant in

functional value in the more lowly forms,

a steady increase in their proportions is

manifest as we ascend the scale, until the

imposing dimensions, the complex struc-

ture, and the marvelous functional poten-

tialities of the human cerebral hemispheres

are attained. In their development the

cerebral hemispheres of man rapidly out-

strip all the other parts of the brain, until

they ultimately usurp to themselves by far

the greater part of the cranial cavity. To
the predominant growth of the cerebral

hemisphere is due the lofty cranial vault of

the human skull ; to the different degrees

of development and to the different forms

which they assume are largely due the va-

riations in cranial outline in different indi-

viduals and different races—variations in

the determination of which the craniol-

ogist has labored so assiduously and

patiently.

I think that it must be manifest to every

one that the work of the craniologist, if it

is to attain its full degree of usefulness,

must be founded upon a proper recognition

of the relation which exists between the

cranium and the brain, or, in other words,

between the envelope and its contents.

The cranium expands according to the

demands made upon it by the growing

brain. The initiative lies with the brain,

and in normal conditions it is questionable

if the envelope exercises more than a very

subsidiary and limited influence upon

the form assumed by the contents. The
directions of growth are clearly defined

by the sutural lines by which the cranial

bones are knit together ; but these are so

arranged that they admit of the expansion

of the cranial box in length, in breadth

and in height, and the freedom of growth

in each of these different directions has in

all probability been originally determined

by the requirements of the several parts of

the brain.

The base or floor of the cranium, sup-

porting as it does the brain-stem or the

parts which possess the greatest phyloge-

netic antiquity, and which have not under-
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gone so large a degree of modification in

human evolution, presents a greater uni-

formity of type and a greater constancy of

form in different individuals and different

races than the cranial vault, which covers

the more highly specialized and more vari-

able cerebral hemispheres.

To what extent and in what directions

modifications in the form of the cranium

may be the outcome of restrictions placed

on the growth of the brain it is difiicult to

say. But, broadly speaking, I think we
may conclude that the influence which the

cranium, under normal circumstances, in-

dependently exerts in determining the

various head-forms is trifling.

When we speak, therefore, of brachyce-

phalic or short heads and dolichocephalic or

long heads, we are merely using terms to in-

dicate conditions which result from individ-

ual or racial peculiarities of cerebral growth.

The bracbycephalic brain is not molded

into form by the bracbycephalic skull ; the

shape of both is the result of the same he-

reditary influence, and in their growth they

exhibit the most perfect harmony with each

other.

Craniology has been called the ' spoiled

child of anthropology.' It is supposed

that it has absorbed more attention than

it deserves, and has been cultivated with

more than its share of care, while other

fields of anthropology capable of yielding

rich harvests have been allowed to remain

fallow. This criticism conveys a very par-

tial truth. The cranium, as we have seen,

is the outward expression of the contained

brain, and the brain is the most charac-

teristic organ of man ; cranial peculiarities,

therefore, must always and should always

claim a leading place in the mind of the

anthropologist; and this is all the more im-

perative, seeing that the brains of different

races are seldom available for investiga-

tion, whilst skulls in the different museums
may literally be counted by thousands.

Meantime, however, the craniologist lies

buried beneath a mighty mountain of fig-

ures, many of which have little morpho-

logical value and possess no true importance

in distinguishing the finer diflerences of

racial forms. Let us take as an example

the figures upon which the cephalic or

length-breadth index of the skull is based.

The measurement of the long diameter of

the cranium does not give the true length

of the cranial cavity. It includes, in addi-

tion, the diameter of an air-chamber of

very variable dimensions which is placed in

front. The measurement combines in itself,

therefore, two factors of very different im-

port, and the result is thereby vitiated to a

greater or less extent in different skulls.

A recent memoir by Schwalbe ^ affords in-

structive reading on this matter. One case

in point may be given. Measured in the

usual way, the Neanderthal skull is placed

in the dolichocephalic class ; whereas

Schwalbe has shown that if the brain-case

alone be considered it is found to be on the

verge of brachycephaly. Huxley, many
years ago, remarked that ' until it shall

become an opprobrium to an ethnological

collection to possess a single skull which is

notbisected longitudinally, ' in order that the

true proportions of its different parts may
be properly determined, we shall have no
' safe basis for that ethnological craniology

which aspires to give the anatomical

characters of the crania of the different

races of mankind.' It appears to me that

the truth of this observation can hardly be

disputed, and yet this method of investiga-

tion has been adopted by very few craniolo-

gists.

It has become too much the habit to

measure and compare crania as if they

were separate and distinct entities and with-

out a due consideration of the evolutionary

* ' Studien iiber Pithecanthropus erectiis' (Dubois).

Zeitschrijt /. MorpU. und Anthrop., Band I., Heft 1,

1899.
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changes through which both the brain and

its bony envelope have passed. Up to the

present little or no effort has been made to

contrast those parts of the cranial wall or

cavity which have been specially modified

by the cerebral growth-changes which are

peculiar to man. It may be assumed that

these changes have not taken place to an

equal extent, or indeed followed identically

the same lines in all races.

Unfortunately our present knowledge of

cerebral growth and the value to be at-

tached to its various manifestations is not

so complete as to enable us to follow out to

the full extent investigations planned on

these lines. But the areas of cerebral cor-

tex to which man owes his intellectual su-

periority are now roughly mapped out, and
the time has come when the effect produced

upon the cranial form by the marked ex-

tension of these areas in the human brain

should be noted and the skulls of different

races contrasted from this point of view.

To some this may seem .a return to the

old doctrine of phrenology, and to a certain

extent it is ; but it would be a phrenology

based upon an entirely new foundation and
elaborated out of entirely new material.

It is to certain of the growth changes in

the cerebrum which I believe to be specially

characteristic of man, and which unques-

tionably have had some influence in de-

termining head-forms, that I wish particu-

larly to refer in this address.

The surface of the human cerebrum is

thrown into a series of tortuous folds or

convolutions separated by slits or fissures,

and both combine to give it an appearance

of great complexity. These convolutions

were long considered to present no definite

arrangement, but to be thrown together in

the same meaningless disorder as is exhib-

ited in a dish of macaroni. During the

latter half, or rather more, of the century

which has just ended it has, however, been

shown by the many eminent men who have

given their attention to this subject that

the pattern which is assumed by the convo-

lutions, while showing many subsidiary

differences, not only in different races and
different individuals, but also in the two
hemispheres of the same person, is yet ar-

ranged on a consistent and uniform plan in

every human brain, and that any decided

deviation from this plan results in an im-

perfect carrying out of the cerebral function.

In unraveling the intricacies of the human
convolutionary pattern it was very early

found that the simple cerebral surface of

the ape's brain in many cases afforded the

key to the solution of the problem. More

recently the close Btudy of the manner in

which the convolutions assume shape dur-

ing their growth and development has

yielded evidence of a still more valuable

kind. We now know that the primate

cerebrum is not only distinguished from

that of all lower mammals by the possession

of a distinct occipital lobe, but also by hav-

ing imprinted on its surface a convolution-

ary design which in all but a few funda-

mental details is different from that of any

other order of mammals.

There are few matters of more interest to

those anthropologists who make a study of

the human skull than the relationship

which exists between the cranium and the

brain during the period of active growth of

both. Up to the time immediately prior to

the pushing out of the occipital lobe, or, in

other words, the period in cerebral develop-

ment which is marked by the transition

from the quadrupedal type to the primate

type of cerebrum, the cranial wall fits like

a tight glove on the surface of the enclosed

cerebrum. At this stage there would appear

to be a growth antagonism between the

brain and the cranial envelope which sur-

rounds it. The cranium, it would seem,

refuses to expand with a speed sufficient to

meet the demands made upon it for the ac-

commodation of the growing brain. In
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making this statement it is right to add

that Hochstetter, in a carefully reasoned

memoir, has recently cast doubt upon the

reality of the appearances which have led

to this conclusion, and at the recent meet-

ing of the Auatomische Gesellschaft, in

Bonn, Professor Gustaf Ketzius,-!'^ one of the

numerous observers responsible for the

description of the early cerebrum upon

which the conclusion is based, showed some

inclination to waver in his allegiance to the

old doctrine. This is not the time nor the

place to enter upon a discussion of so tech-

nical a kind, but I may be allowed to say

that whilst I fully recognize the necessity

for further and more extensive investigation

into this matter I do not think that Hoch-

stetter has satisfactorily accounted for all

the circumstances of the case.

When the occipital lobe assumes shape

the relationship of the cranial wall to

the enclosed cerebrum undergoes a com-

plete change. The cranium expands so

rapidly that very soon a wide interval

is left between the surface of the cerebrum

and the deep aspect of the cranial envelope

within which it lies. This space is occu-

pied by a soft, sodden, spongy meshwork,
termed the subarachnoid tissue, and it is

into the yielding and pliable bed thus pre-

pared that the convolutions grow. At first

the surface of the cerebral hemisphere is

smooth, but soon particular areas of the

cortex begin to bulge out and foreshadow

the future convolutions. These suffer no

growth restriction, and they assume the

form of round or elongated elevations or

eminences which rise above the general

surface level of the cerebral hemisphere and

break up its uniform contour lines in the

same manner that mountain chains pro-

trude from the surface of the globe.

As growth goes on, and as the brain

* Anatomisehe GeseUschaf(, Bonu, May 28, 1901.

Gnstaf Retzius, ' Transitorische Furcben des Gross-

hirns.'

gradually assumes a bulk more nearly in

accord with the cavity of the cranium, the

space for surface protrusions of this kind

becomes more limited. The gyral eleva-

tions are now pressed together ; they be-

come flattened along their summits, and in

course of time they acquire the ordinary

convolutionary shapes. While this is going

on the valleys or intervals between the

primitive surface elevations become nar-

rowed, and ultimately assume the linear

slit-like form characteristic of the fissures.

These changes occur shortly before birth,

but are not fully completed until after the

first few months of infancy. The final re-

sult of this process is that the convolutions

come into intimate relation with the deep

aspect of the cranial wall and stamp their

imprint upon it.

It is obvious that certain of the later

changes which I have endeavored to por-

tray might be ascribed to a growth antago-

nism between the brain and the enclosing

cranium at this period. In reality, how-

ever, it is merely a process by which the

one is brought into closer adaptation to the

other—a using up, as it were, of superfluous

space and a closer packing together of the

convolutions—after the period of active

cortical growth is past. Nevertheless the

convolutionary pattern is profoundly af-

fected by it, and it seems likely that in this

process we find the explanation of the dif-

ferent directions taken by the cerebral fur-

rows in brachycephalic and dolichocephalic

heads.

The cortical elevations which rise on the

surface of the early cerebrum are due to

exuberant growth in localized areas. There

cannot be a doubt that the process is inti-

mately connected with the development of

function in the districts concerned. We
know that functions of different kinds are

localized in difi"erent parts of the cortex,

and when we see an area on the surface of

the early cerebrum rise up in the form of
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an eminence, we may reasonably conclude

that the growth in the area concerned is the

structural foundation of what will become

later on a center of functional activity of

an acute kind.

A consideration of this matter gives the

clue to the simple convolutions of the ape

and the complex convolutions of man, and,

further, it explains how the interrupted

form of fissural development is one of the

essential characteristics of the human brain

as compared with the simian brain. Areas

which rise up in the form of one long ele-

vation on the surface of the ape's brain ap-

pear in the form of several eminences on

the surface of the human brain, and fissures

which appear in the form of long continu-

ous slits in the simian cerebrum appear in

the human cerebrum in several detached

bits, which may or may not in the course

of time run into each other and become

confluent. All this is due to the greater

definition, refinement and perfection of the

functions carried on in the cerebral cortex

of man. It is an index of a more complete
' physiological division of labor ' in the

human brain.

It is not necessary, for the purpose I

have in view, to enter into any detail re-

garding the many points of difference

which become evident when the cerebral

surface of the ape is compared with that

of man. It is more my purpose to indi-

cate certain of the districts of cerebral

cortex which have undergone a marked
increase in the human brain—an increase

which may be reasonably supposed to be

associated with the high mental attributes

of man. To us, at the present time, it is

difficult to conceive how it was ever pos-

sible to doubt that the occipital lobe is a

distinctive character of the simian brain as

well as of the human brain, and yet at suc-

cessive meetings of this Association (1860,

1861 and 1862) a discussion, which was
probably one of the most heated in the

whole course of its history, took place on

this very point. One of our greatest au-

thorities on animal structure maintained

that the occipital lobe and the hippocampus
minor—an elevation in its interior—were

both peculiar to man and to him alone.

Every one has read in the ' Water Babies

'

Charles Kingsley's delightful account of

this discussion. Speaking of the Professor

he says: '^He held very strange theories

about a good many things. He had even

got up at the British Association and de-

clared that apes had hippopotamus majors

in their brains just as men have. What a

shocking thing to say ; for if it were so,

what would become of the faith, hope and

charity of immortal millions? You may
think that there are other more important

differences between you and an ape, such

as being able to speak, and make machines,

and know right from wrong, and say your

prayers, and other little matters of that

kind ; bufe that is a child's fancy." In the

light of our present knowledge we can fully

understand Professor Huxley closing the

discussion by stating that the question had

'become one of pei"sonal veracity.' In-

deed, the occipital lobe, so far from being

absent, is developed in the ape to a rela-

tively greater extent than in man, and this

constitutes one of the leading positive dis-

tinctive characters of the simian cerebrum.

Measured along the mesial border, the per-

centage length of the occipital lobe to the

total length of the cerebrum in the baboon,

orang and man is as follows :

Baboon 29.7

Orang 23.2

Man 21.2

But these figures do not convey the full

extent of the predominance of the occipital

lobe in the ape. The anterior border of the

lobe grows forwards beyond its proper lim-

its, and pushes its way over the parietal

lobe which lies in front, so as to cover over

a portion of it by an overlapping lip termed
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the occipital operculum. There is not a

trace of such an arrangement in the human
brain, and even in the anthropoid ape the

operculum has become greatly reduced . In-

deed, in man there is exactly the reverse con-

dition. The great size of the parietal lobe

is a leading human character, and it has

partly gained its predominance by pushing

backwards so as to encroach, to some ex-

tent, upon the territory which formerly

belonged to the occipital lobe.* A great

authority f on the cerebral surface refers to

this as a struggle between the two lobes for

surface extension of theirrespective domains.

" In the lower apes," he says, " the occipital

lobe proves the victor ; it bulges over the

parietal lobe as far as the first annectant

gyrus. Already in the orang, the occipital

operculum has suffered a great reduction
;

and in man the victory is on the side of

the parietal lobe, which presses on the occip-

ital lobe and begins, on its part, to overlap

it." Now that so much information is

available in regard to the localization of

function in the cerebral cortex, and Flechsig

has stimulated our curiosity in regard to

his great ' association areas ' in which the

higher intellectual powers of man are be-

lieved to reside, it is interesting to specu-

late upon the causes which have led to the

pushing back of the scientific frontier be-

tween the occipital and parietal cerebral

districts.

The parietal lobe is divided into an upper

and a lower part by a fissure, which takes

an oblique course across it. Endinger,J

who studied the position and inclination of

this fissure, came to the conclusion that it

* It is necessary to emphasize this point, because in

Wiedersheim's ' Structure of Man ' we are told that in

man there is a preponderance of the occipital lobe,

and that the parietal lobe is equally developed in

man and anthropoids.

t Eberstaller, Wiener Medizinische Blatter, 1884, No.

19, p. 581.

X
' Beitrage zur Anatomie und Embryologie, ' als

Festgabe Jacob Henle, 1882.

presents easily determined difi'erences in

accordance with sex, race and the intel-

lectual capacity of the individual. He had
the opportunity of studying the brains of

quite a number of distinguished men,
amongst whom were Bischolf of Bonn,

Dollinger of Munich, Tiedemann of Heidel-

berg, and Liebig of Munich, and he asserts

that the higher the mental endowment of

an individual the greater is the relative ex-

tent of the upper part of the parietal lobe.

There is absolutely no foundation for this

sweeping assertion. When the evolution-

ary development of the parietal part of the

cerebral cortex is studied exactly the re-

verse condition becomes manifest. It is

the lower part of the parietal lobe which in

man, both in its early development and in

its after-growth, exhibits the greatest rela-

tive increase. Additional interest is at-

tached to this observation by the fact that

recently several independent observers have

fixed upon this region as one in which they

believe that a marked exuberance of cortical

growth may be noted in people of undoubted

genius. Thus Retzius has stated that such

was the case in the brains of the astronomer

Hugo Gylden, =^ and the mathematician

Sophie Kovalevsky
; f Hansemann | has

described a similar condition in the brain of

Helmholtz ; and Guszman § in the brain of

Rudolph Lenz, the musician. Some force

is likewise added to this view by Flechsig,

who, in a recent paper,
||

has called atten-

* Eetzius, Biologis(Jie Untersuchungen, neue Folge,

VII., 1898, 'Das Gehirn des Astronomen Hugo
Gyldens.

'

t Eetzius, Biologische Uniersuchungen, neue Folge,

IX., 1900, 'Das Gehirn der Mathematikerin Sonja

Kovalevsky.'

j Hansemann, Zeitschrift fiir Psychologie und Fhysi-

ologie der Sinnesorgane, Band XX., Heft 1, 1899,

' Ueber das Gehirn von Hermann v. Helmholtz.'

^ Josef Guszman, Anatomischer Anzeiger, Band
XIX., Nos. 9 and 10, April, 1901, ' Beitrage zur

Morphologic der Gehirnoberfiache.

'

II

Flechsig, ' Neue Untersuchungen liber die

Markbildung in den menschlichen Grosshirnlappen,

'

Neurologisches Centralblatt, No. 21, 1898.
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tion to the fact that within this district

there are located two of his so-called, ' Ter-

minalgebiete,' or cortical areas, which at-

tain their functional powers at a later period

than those which lie around them, and which

may therefore be supposed to have specially

high work to perform.

Without in any way desiring to throw

doubt upon the observations of these author-

ities, I think that at the present moment it

would be rash to accept, without further evi-

dence, conclusions which have been drawn
from the examination of the few brains

of eminent men that have been described.

There cannot be a doubt that the region in

question is one which has extended greatly

in the human brain, but the association of

high intellect with a special development

of the region is a matter on which I must

confess I am at present somewhat scep-

tical.

But it is not only in a backward direction

that the parietal lobe in man has extended

its territory. It has likewise increased in

a downward direction. There are few

points more striking than this in the evo-

lution of the cerebral cortex of man. In

order that I may be able to make clear the

manner in which this increase has been

brought about, it will be necessary for me
to enter into some detail in connection with

the development of a region of cerebral

surface termed the insular district. The
back part of the frontal lobe is also in-

volved in this downward extension of sur-

face area, and, such being the case, it may
be as well to state that the boundary which

has been fixed upon as giving the line of

separation between the parietal and frontal

districts is purely artificial and arbitrary.

It is a demarcation which has no morpho-

logical significance, whilst from a physio-

logical point of view it is distinctly mis-

leading.

D. J. Cunningham.

[lb he concluded.l

SCIENTIFIC BOOKS.

Die Partiellen Differential- Gleichungen der Mathe-

matischen Physik. Nach Riemann's Vorles-

ungen. In vierter Auflage. Neu bearbeitet

von Heinrich Weber, Professor der Mathe-
matik an der Universitat Strasburg. Braun-

schwieg, Druck und Verlag von Friedrich

Vieweg und Sohn. 1900, 1901. Erster Band,

pp. xvi + 506
;
Zweiter Band, pp. xi + 527.

The appearance of this new and greatly en-

larged edition of the work founded on Eie-

mann's lectures will be welcomed with delight

by every student of the mathematico-physical

sciences. Those acquainted with the preced-

ing capital edition of Hattendorff do not need

to be reminded of the high model of excellence

in exposition he set. Professor Weber has not

only amplified this model, but he has fairly can-

onized it, placing before the student a glorified

summary of the physical concepts and the

mathematical methods on which the great prog-

ress of the nineteenth century in physical sci-

ence rests.

It is a good sign of the times that many
eminent European mathematicians are re-

verting to the example set by the illustrious

Gauss and followed with such signal success by

Riemann, Clebsch, Kirchhoflf and others. The
advantages to be gained by the pure and by

the applied mathematician in following such

an example are mutual so far as existing sci-

ence is concerned, while the better understanding

of one another's work which results therefrom

makes it easier to secure that sort of coopera-

tion essential to rapid and permanent advances.

The mathematical physicist is, therefore, under

deep obligations to Professor Weber for the ad-

mirable presentation he has given us of the

more important and more difficult branches of

mathematical physics.

The reader who may be unacquainted with

the earlier editions of this work should be

warned against supposing it to be a treatise

on any one of the subjects considered. Its

great merit lies in the fact that while not

a treatise, it states the salient principles

and essential mathematical features of many
branches of physics with a clearness and with

an attractiveness rarely attained in formal

treatises. No previous work, so far as we are
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aware, is quite so successful in producing for

the student the right combination of physical

and mathematical difficulties.

The first volume is divided into three princi-

pal parts and into twenty-three sections. The
first part is devoted to pure analysis, with sec-

tions in order on definite integrals, Fourier's in-

tegral, infinite series, Fourier's series, multiple

integrals, functions with complex arguments,

differential equations, and Bessel's functions.

The second part treats of geometrical and me-

chanical theorems, with sections on linear in-

finitesimal deformation, vectors, the potential

function, examples of potential function, spher-

ical harmonics, and the fundamental principles

of mechanics. The third part is devoted to ap-

plications in the fields of electricity and mag-

netism, with sections on electrostatics, prob-

lems in electrostatics, magnetism, electrokinet-

ics, electrolytic conduction, steady electrical

currents, flow of electricity in surfaces, flow of

electricity in space and electrolytic displace-

ments.

The second volume is divided into five parts

and into twenty-three sections. The first part

is concerned with the theory of linear differ-

ential equations, with sections on integration

by .means of hypergeometric series, integration

by means of definite integrals, the P-function

of Eiemann, and, under the heading Oscilla-

tionstheoreme, a section treating very fully

the equation d^y j dx^ + py=0, where p is in

general a function of x. The second part is

devoted to heat diff'usion, with sections on the

differential equation of heat diffusion, the prob-

lem when dependent on a single coordinate,

and the problem of diffusion in a sphere. The
third part is devoted to the theory of elasticity,

with sections on the general theory of elas-

ticity, statical problems, equilibrium and de-

formation of an indefinite isotropic solid, vibra-

tions of stretched cords, Elemann's method of

integration, vibration of membranes and the

general theory of the differential equation of a

vibrating membrane. The fourth part is oc-

cupied with electrical oscillations, with sections

on electric waves, linear electric currents, and

reflection of electric oscillations. The fifth

part treats of hydrodynamics, with sections on

general theorems, motion of rigid bodies in

fluids (two sections), discontinuous fluid mo-
tion, propagation of an impulse in a gas and
aerial vibrations of finite magnitude.

When all parts of a work like this one

are noteworthy for their unsurpassed excel-

lence, it is difficult to cite parts specially com-
mendable or to call attention to small defects.

Every reader, according to his bias, will be

drawn first to those sections in which he has

special interest, and he must be a narrow special-

ist if he does not find many such sections. Gen-
erally, the work is to be praised for its admirable

clearness. Some of us foreigners find the Ger-

man frequently lacking in directness and per-

spicuity ;
and we are especially mystified often

by the offensive use of italics so common with

writers whose thoughts are unclarifled. Pro-

fessor Weber's style, however, is as transpar-

ent as that of the best French standards, and
in this respect his work recalls the faultless ex-

position of such great masters as Gauss and
Kirchhoff.

The typography of the work is likewise un-

surpassed. It, like the selection of the subject-

matter and the treatment thereof, is a model

for all makers of mathematical books. Book
makers and publishers in America should take

note of the fact that each of the volumes of this

work ( comprising over 500 pages per volume)
' made in Germany,' is beautifully printed, on

excellent paper, and is yet less than 30 milli-

meters thick over all, including the rather

stout half-morocco binding. To do as well in

our country it will be essential to discard the

miserable, thick, talc-loaded or lead-loaded

paper now so commonly used here.

It would be possible to find some small faults

with the presentation and treatment of the

topics, here and there. ' There are spots on

every sun '
; but in this case, as with our orb,

they do not disturb the general luminosity, and

we may expect to see them disappear from

future editions. In the meantime, students of

mathematics and physics generally will find

this work a mine of instructive and inspiring

information accessible by the aid of a full table

of contents and a good index. Every worker

in mathematical physics should have the

volumes constantly within an arm's reach.

R. S. W.
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By George C.

CoMSTOCK, Director of the Washburn Observ-

atory and Professor of Astronomy in the

University of Wisconsin. New York, D.

Appleton and Company. Cloth. Pp. 391.

Price, $1.30.

Written in simple, clear and concise lan-

guage, illustrated by appropriate and well-con-

structed figures, made interesting by apt and

homely comparisons and useful by numerous

and well-chosen exercises, this book forms a

welcome addition to the list of elementary text-

books of astronomy. Professor Comstock has

written a new book and has not merely rear-

ranged the material of earlier ones. His pur-

pose is clearly outlined in the first paragraph of

the preface :
" The present work is not a com-

pendium of astronomy or an outline of popular

reading in that science. It has been prepared

as a text-book, and the author has purposely

omitted from it much matter interesting as well

as important to a complete view of the science,

and has endeavored to concentrate attention

upon those parts of the subject that possess

special educational value. From this point of

view, matter which permits of experimental

treatment with simple apparatus is of peculiar

value and is given a prominence in the text be-

yond its just due in a well-balanced exposition

of the elements of astronomy, while topics, such

as the results of spectrum analysis, which de-

pend upon elaborate apparatus, are in the ex-

perimental part of the work accorded much less

space than their intrinsic importance would
justify."

Inspection of the table of contents shows that

the author has departed widely from the con-

ventional methods of treating the elements of

the subject, especially in the first six and the

eighth chapters. The special features of the book

are numerous questions scattered throughout

the text, to teach the student to think and con-

struct as well as to read and assimilate ; and
many exercises, in the nature of laboratory

work, all to be performed with simple appara-

tus, easily constructed by the students them-

selves. In these exercises the students obtain

practice in the three fundamental processes of

all practical astronomy, the measurement of

time, angle and distance. Although the exer-

cises are numerous, still the author has not ex-

hausted the list and might with profit have
given more.

It would have been well, if possible, to so

arrange the material that the exercises, which
all fall in the first five chapters, would be more
distributed. It is not necessary, of course,

that the teacher present the material in just

the order given, but the facts are that the large

majority of teachers will present it in that

way. The author has, apparently, purposely

avoided all reference to the Nautical Almanac
and American Ephemeris. The wisdom of this

is open to question. While it is unnecessary

and certainly unwise to introduce the Ephem-

eris at first and thus make the student de-

pendent upon it, still I think it equally unwise

to totally exclude it. An explanation of the

Ephemeris and a few exercises which demand
its use should, I think, be included in the

most elementary course in practical astronomy.

Any school in which astronomy is taught can

surely afford to buy one of these books each

year, and any person capable of teaching the

subject should be able to use the book intelli-

gently.

Many bits of good advice are given in con-

nection with the exercises. On page 3, for

instance, in connection with a measurement to

be made, we find :
" But perfection can seldom

be attained, and one of the first lessons to be

learned in any science which deals with meas-

urement is that however careful we may be in

our work, some minute error will cling to it

and our results can be only approximately true.

This, however, should not be taken as an ex-

cuse for careless work, but rather as a stimulus

to extra effort in order that the unavoidable

errors may be made as small as possible."

A point to be commended is the use of the

metric system throughout the exercises. In

the descriptive parts of the text, however, the

author retains the English units. Perhaps it is

best to break away gradually, but I believe no

criticism would have been offered if the metric

system had been used throughout.

The illustrations and figures of the book are

well chosen and the student should learn some-

thing from each. Very few, if any, have been

inserted for pictorial effect. Among the figures
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which deserve special mention are Nos. 16

and 17, from which the position of any of the

five brighter planets may be determined for a

number of years ; No. 23, which ingeniously

illustrates the tide-raising forces ;
No. 54, illus-

trating the moon's rotation ; No. 121, illustrat-

ing the determination of parallax of the fixed

stars.

Of the many apt illustrations contained in

the book, the following, page 121, is one of the

best : "Every such timepiece, whether it be of

the nutmeg variety which sells for a dollar, or

whether it be the standard clock of a great na-

tional observatory, is made up of the same es-

sential parts which fall naturally into four

classes, which we may compare with the de-

partments of a well-ordered factory : I. A time-

keeping department, the pendulum or balance

spring, whose oscillations must all be of equal

duration. II. A power department, the weights

or main spring, which, when wound, store up

the power applied from outside and give it out

piecemeal as required to keep the first depart-

ment running. III. A publication department,

the dial and hands, which give out the time

furnished by department I. IV. A transporta-

tion department, the wheels, which connect

the other three and serve as a means of trans-

mitting power and time from one to the other.

"The case of either clock or watch is merely

the roof which shelters it, and forms no de-

partment of its industry. Of these depart-

ments the first is by far the most important,

and its good or bad performance makes or

mars the credit of the clock."

The last chapter, growth and decay, de-

serves special mention. It is a clear, philo-

sophic treatment of the best theories of si-

dereal evolution, and although not out of place

in a high-school text, it might well form a part

of a larger treatise.

Sidney D. Townlby.
University of California,

May 1, 1901.

SCIENTIFIC JOURNALS AND ARTICLES.

TniE Journal of Physical Chemistry, June, 1901.

' The Theory of Electrolytic Dissociation as

viewed in the Light of Facts recently ascer-

tained,' by Louis Kahlenberg ;
' On the Gener-

alization of Clapeyron's Equation,' by Paul

Sorel ; 'On the Phase Rule,' by Paul Sorel.

This paper by Dr. Kahlenberg demands more

than passing mention. Since its enunciation

by Arrhenius in 1887, the theory of electro-

lytic dissociation has received a recognition

which has rarely been accorded a scientific

theory in so short a time, and few theories

have been so productive of results. Unhesitat-'

ing assent has been by no means accorded it by

many, especially of the older, chemists, but few

attempts have been made to reveal its weak-

nesses experimentally. Dr. Kahlenberg, him-

self a pupil of Ostwald, has been one of the few

who have from time to time called attention to

experimental facts which were not in accord

with the theory. In his present paper, the

author first details a large amount of experi-

mental work on the electrical conductivity of

solutions at low and at high temperatures, and

on molecular weight determinations by boiling

point and cryoscopic methods, in solutions of

gradually increasing strength, in which is shown

often a great discrepancy between the results

and those required by the dissociation theory.

He then proceeds to discuss at length these and

many other failures of the theory, drawing the

conclusion that the theory is applicable to a de-

cidedly limited class of solutions. The true

nature of solutions must be reached by a study,

not of those extremely dilute, but first of the

concentrated solution, approaching the dilute

solution as a limiting case. In conclusion, he

says: "It must be fully and freely admitted

that the dissociation theory has done much good

in stimulating research in many lines. It has

been fruitful in proportion to the amount of

truth contained in it. Like other theories

founded upon too narrow a basis of induction,

it has gradually been outgrown—the facts are

too much for it. It would be difficult of course

to say of any theory—even of one long ago dis-

carded—that it is entirely worthless, and so the

writer has no inclination to make such a state-

ment concerning the dissociation theory. * * *

It is solely because of the rapid growth of the

erroneous idea that the deductions drawn from

the indiscriminate application of the simple gas

equation to solutions and from the notion that

all well-known facts harmonize with the theory
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of electrolytic dissociation, that I have felt com-

pelled to call attention to the real status of the

experimental facts underlying these deduc-

tions."
J. L. H.

The Pojmlar Science Monthly for October has

for its opening article ' The Progress of Science,'

by R. S. Woodward, being the address of the

retiring president of the American Association.

George Stuart Fullerton discusses ' Free-will

'

and the ' Credit for Good Actions ' and Alex-

ander McAdie presents some ' Fog Studies on

Mount Tamalpais,' hinting at the possibility of

dissipating such fogs as the one in which the

steamer Bio de Janeiro was lost. Hugh M.

Smith describjes ' The French Sardine Industry '

pointing out incidentally improvements that

might be made in that of the United States.

' The Late Epidemic of Smallpox in the United

States ' is considered by James Nevins Hyde
who makes a strong plea for vaccination. Ed-

ward Atkinson treats of ' Food and Land

Tenure,' considering that the free land tenure

of the United States is at the bottom of our

great agricultural development. The final

article is by W. Ramsay on ' The Inert Con-

stituents of the Atmosphere,' describing the

methods by which some of these have been dis-

covered. The number completes Vol. LIX.

and the index is appended.

The American Naturalist for September con-

tains the third instalment of W. M. Wheeler's

important and interesting description of ' The
Compound and Mixed Nests of American Ants,'

which includes in the present part the slave-

keeping ants. The bulk of the number is

taken up with the seventeenth of the ' Synopses

of North American Invertebrates,' in which H.

S. Jennings treats of the Rotatoria, the paper

being illustrated by nine plates comprising 171

figures.

The Museums Journal of Great Britain for

September contains a brief account of the work

of 'The International Zoological Congress,'

which includes some notes on the museums of

Berlin and Hamburg, a paper by H. M. Plat-

nauer, 'To Utilize Specialists,' and an account

of the ' Museum of Science and Art, Edin

burgh,' a very popular institution if one may

judge by the annual attendance of 350,000. A
number of samples of labels used in the U. S.

National Museum are given and there are notes

concerning various museums and art galleries

in different parts of the world.

SOCIETIES AND ACADEMIES.

NEW YORK ACADEMY OP SCIENCES, SECTION OF

ASTRONOMY, PHYSICS AND CHEMISTRY.

The section met on October 7, at the Chem-

ist's Club. Professor Wm. Hallock reported

that he had tried and failed to obtain permis-

sion of the Calumet and Hecla Company to

make measurements of underground tempera-

tures in their shaft at Keweenaw Point during

the summer. He described and exhibited be-

fore the Section a new and very simple form of

wind musical instrument which he found on

sale at the Buffalo Exposition. The instru-

ment w^as operated by blowing through the

nose, the mouth cavity of the operator acting

as the resonance chamber of the instrument.

The tone quality was very similar to that of a

flute.

Professor J. K. Rees reported that the Astro-

nomical Department of Columbia had received

from the Lick observatory a number of star

photographs which were to be measured for

the determination of parallax. Professor Har-

old Jacoby reported upon some photographs of

stars near the celestial poles which had been

received by the department.

Professor R. S. Woodward reported the

results of an investigation he had carried on

upon the effects of secular cooling and mete-

oric dust on the length of the terrestrial day.

His investigation showed that, due to secular

cooling, the length of the day will not change

or has not changed, as the case may be, by so

much as a half second in the first ten million

years after the initial epoch, and that the total

effect from secular cooling will accrue before

the effect from meteoric dust will begin to be

appreciable.

Professor DeRemus gave a brief account of

the research laboratory in chemistry which had

been lately established at Schenectady, N. Y.

F. L. Tufts,

Secretary.
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THE ELISHA MITCHELL SCIENTIFIC SOCIETY.

The 136th meeting of the Society was held

at the University of North Carolina, on Tues-

day evening, October 8, when the following

papers were presented :

' Interpretation of the Value -'
: Professor Wil-

liam Cain.
' The Work of the Beaufort Laboratory during the

Season of 1901 ': Professor H. V. Wilson.
' Note on the Existence of a New Element associ-

ated with Thorium ' : Professor Chas. Basker-

ville.

The permanent secretary. President F. P.

Venable, reported some four or five hundred

exchanges as continued, and favorable progress

in the cataloging and binding of the journals

received in exchange.

The following officers were elected for the

year : President^ Dr. H, V. Wilson ; Vice-Presi-

dent, Dr. A. S. Wheeler
; Secretary, Dr. Chas.

Baskerville.

Charles Baskerville,

Secretary.

DISCUSSION AND CORRESPONDENCE.

AN INSTITUTE FOR BIBLIOGRAPHICAL

RESEARCH.

To THE Editor of Science : In these days

when large endowments are made for further-

ing scientific research in many directions, it is

only natural that bibliographers and librarians

should look forward eagerly to an endowment
in the interest of that science which is the

foundation of library work and, in a way, of

all scientific investigation. Without bibliog-

raphies knowledge of what has been previously

done in the various sciences would be wellnigh

impossible ; the investigator would be groping

in the dark, and many a work would be written

to demonstrate what had already been well

demonstrated. Without bibliographies the

building up of an ever so modest library would

be beset with difficulties without end.

The thought that such an endowment must

be made was in everybody's mind at the meet-

ing this summer of the American Library As-

sociation. The plans for cataloging at one

place books for all libraries in the country,

which were discussed at the last two confer-

ences of the Association (Montreal, 1900, and
Waukesha, 1901), presuppose a central bureau

of some kind to organize the work and carry it

out. The generous way in which the Librarian

of Congress met the Publishing Board of the

Association gives assurance that the catalogu-

ing of the current literature will be taken care

of through the National Library. But this is

only one part of the needed work. If thus the

American literature of the new century will be

permanently recorded (it is to be hoped that

the work will be retrospective so as to cover

the whole of the year 1901) we shall still lack

an accurate bibliography of the American lit-

erature of past times.

There are other works of great importance

that should be undertaken. Let me mention a

few :

Bolton's catalogue of scientific and techni-

cal periodicals covers only one group of sci-

ences and does not cover that one completely.

A complete and accurate catalogue of serial

publications of all kinds, including such as are

published by societies, academies and other in

stitutions, is a desideratum.

There is no critical and complete bibliog-

raphy of bibliographies in existence. Petz-

holdt's monumental work does not go beyond

1866, and Henri Stein's recent volume, while

bringing his predecessor's work fairly down to

date, is anything but critical. It is doubtful

whether a really authoritative catalogue of

bibliographies can be produced without the

cooperation of bibliographers and specialists

in this country and Europe.

The catalogue of scientific literature under-

taken under the auspices of the Royal Society

of London has met with gratifying support

from American libraries. But the ' Regional

Bui'eau ' for America that should do our part

of the work is not yet founded. The Smith-

sonian Institution has provisionally undertaken

to act as ' Regional Bureau,' but with all the

other demands on it it is uncertain how long it

can continue to cooperate in this work.

This catalogue is planned to cover only the

natural and jDhysical sciences. It is of the

utmost importance that other sciences also

should be covered by similar catalogues.

Furthermore, the Royal Society catalogue
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covers only the current literature. The older

publications should not be neglected, but should

be cataloged ia a series of monographs on

special subjects.

The annotation of books by experts, advo-

cated for many years with rare enthusiasm by

Mr. George lies, or at least the indexing and

condensing of authoritative book reviews, is

another work that would naturally come

within the scope of a Central Cataloguing

Bureau.

And finally, the bibliographical interests need

an organ of their own where pi-oblems can be

discussed and results made known.

It is clear that all these various undertakings,

if carried out simultaneously, would result in

a great deal of unnecessary duplication were

there no central organization to guide and su-

pervise the whole, and, if no provision were

made for the utilization in many places of any

title entry needed in several catalogues, with-

out the necessity of setting up the matter anew
for every time. As long ago as 1850, Professor

Charles C. Jewett proposed that stereotype

plates be made of the titles of all the books in

American libraries, these to be kept at the

Smithsonian Institution and to be utilized for

the printing of catalogues of any library desir-

ing it. The cost was too large then and the

proposition too new. What was then looked

upon as the visionary, though interesting,

dream of an enthusiast, is now a reality, proved

to be of economic value. The experience of

the John Crerar Librarywith electrotype plates

for title entries, used for printing of catalogues

in book form as well as on cards, has been that

the cost of making these plates and of their

care and handling is less than that of printing

the same matter over again from newly set

type.

The purpose of these lines has been to call

attention to the need of an Institute for Bib-

liographical Research where all the biblio-

graphical and library interests of the country

would center, and I hope that they may reach

some one who might be able and willing to en-

dow such an institute.

Aksel G. S. Josephson.

The John Ckerae Library, Chicago,

Sept. 10, 1901.

DISCORD.

To THE Editor op Science : Permit me to

respond briefly to Mr. W. Le Conte Stevens's

remarks on ' Discord and Psychology ' in the

issue of Science for September 20. (1) How
Mr. Stevens found out that I had not read the

investigations of Professor Mayer on this sub-

ject is an enigma to me. His intimation that

they were unknown to me is based solely on

the fact that I do not swear by the authority of

these investigations, made 25 years ago (1875).

I have known them for many years. But I

know also many more recent investigations

which do not agree with those of Mayer. Phys-

icists who are interested in psychological theo-

ries and discuss them in their text-books may
keep up with current literature by looking once

a year at the ' Psychological Index,' published

annually by the Psychological Review^ or at any

other psychological bibliography. (2) With Mr.

Stevens's request to criticize from the psycho-

logical standpoint the sentences quoted by him,

I shall gladly comply by quoting a few sentences

from a physicist who was unusually familiar

with psychological literature, namely the late

Professor Melde, who says (Winkelmann's

'Handbuch der Physik,' I., p. 789): ' Eine

Hauptstorung eines regelmassigen Tones oder

eines coiisonirenden Zusammenklanges bilden

die Stosse oder Schwebungen. Sie konnen

durchs Zusammenwirken der primaren Tone,

also durch Interferenz eutstehen, oder es kon-

nen auch auf rein mechanische Weise solche

Stdsse erzeugt werden. Ihre Wirkung muss in

beiden Fallen mehr oder weniger die einer

Beimischung eines Rasselgerausches sein. Zur

Erklarung des inneren Wesens einer Con oder

Dissouanz konnen aber nach des Verfassers

Ueberzeugung auch nicht die Stosse {viz., auch

nicht Nebentone) herangezogen werden, denn

eine sogenannte Dlssonanz besteht sicherlich auch

ohnejedes Verhandensein von Siossen.''^ Let me
further quote from Stumpf, ' Konsonanz und

Dissonanz ' (1898), p. 5, where the author dis-

cusses the very investigations of Professor Mayer

which I am supposed to have ignored: " Wir

konnen Intermissionen in beliebiger Frequenz

auch bei zwei konsonanten Tonen kiinstlich her-

stellen, ohne dass sie dissonant wilrden.''^

When there are beats, the psychologist speaks
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of beats ;
when the beats are comparatively fre-

quent, he speaks of ' roughness '
; but the psy-

chologist does not arbitrarily call roughness

'discord.' Upon the cause of discord the psy-

chologists have not agreed ;.it is as yet unknown
—at least to the psychologists.

Max Meyer.
University of Missouri.

a correction.

In Science for September 27, 1901, I called

attention to a signature of a work entitled

' Florula Lexingtoniensis,' which I then sup-

posed to be a work of C. S. Rafinesque. There

is now no dou.bt that the signature in question is

part of a work with the same title which ap-

peared in the Transylvania Journal of Medicine,

under the authorship of C. W. Short. The sig-

nature bad been repaged, and does not have the

appearance of a journal extract.

William J. Fox.

Academy of Natural Sciences

OF Philadelphia, Pa.

CURRENT NOTES ON PHYSIOGRAPHY.

MT. KTAADN.

Two visits to Mt. Ktaadn (5,150^) in northern

Maine and four ascents have convinced Tarr that

even the summit of the mountain has been

glaciated, for fragments of schist, argillite and

sandstone were found on its granite peaks

(' Glaciation of Mt. Ktaadn, Maine,' Bull. Oeol.

Soc. Amer., XI., 1900, pp. 433-448, 10 pi.).

The greater part of the top is occupied by a

' tableland ' surmounted by the several summits

and gnawed into by huge basin headed valleys

or corries, whose smooth and precipitous walls

can hardly be scaled. Little talus lies in the

basins, but a number of rock-basin lakes and

terminal moraines were found on the valley

floors. Where the basins come close together

they are separated by sharp ridges, whose

ruggeduess Tarr accounts for by the moderate

destructive action of the upper part of the ice

sheet, as well as by postglacial weathering. He
suggests that large local glaciers radiated from

Ktaadn after the time of general glaciation.

Following the views of Richter, de Martonne

and Matthes, recently noted in these columns,

and the still earlier views of Johnson, the steep

walls and sharp dividing ridges between the

Ktaadn corries would be ascribed to the retro-

gressive erosion of their local glaciers, aided by

the excessive frost action of the Bergschrund

belt ; and the ' tableland ' would be regarded

as a residual of a larger preglacial dome.

NORWEGIAN FIORDS.

The year-book of the Norwegian geological

survey for 1900 (' Norges geologiske Underso-

gelse,' No. 32-, Aarbogfor 1900, Kristiania, 1901,

p. 263, many sketches and an English summary),

contains an account of two important landslips

in postglacial clays and a general discussion of

the relief of certain typical areas. The highlands

are regarded as presenting traces of two cycles

of erosion
;
the older appears in the lofty snow-

covered plateaus, more or less mountainous
;

the younger in the broad, open, high-level val-

leys among the high plateaus. The deeper

valleys, whose deepest distal portions contain

the fiords, are of later origin, after a great up-

heaval of the land, and are probably the work

of water and ice in several interglacial and

glacial epochs. Regarding the relative propor-

tions of ice and water work, Reusch appeals to

certain fiorded valleys, in whose walls a num-

ber of ravines have been produced by ordinary

subaerial erosion. In such cases, the valleys

must have been, Reusch thinks, worn nearly to

their present depth before the ravines could have

been formed. Hence "the glaciers enlarged

the main valley and partly destroyed the side

valleys, but they cannot be said to have made

the main valley." But this conclusion leaves

the problem in a quandary ; for if the ravines

indicate the preglacial depth of the main val-

ley, it is difficult to understand why certain

hanging lateral valleys, whose streams are much

larger than those in the ravines, were not also
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worn down in preglacial time to the great depth

of the main valley. Moreover, as a rule, the

fiord walls are not strongly ravined ; they are

generally rather smooth, as if they had been

severely scoured. May it nob therefore be sup-

posed that the ravi.nes are of late interglacial

origin in rock structures that favor relatively

rapid wearing ; and that they have been eroded

with respect to a valley floor which earlier

glacial erosion had already deepened ; while a

minimum measure of the total glacial erosion is

best given by the altitude of the large hanging

valleys above the fiord bottoms, huge as the

minimum may be ?

THE OBIGIN OP MOELS.

' The Origin of Moels, and their Subsequent

Dissection ' {Oeogr. Journ., XVII., 1901, 63-69)

is a discussion by Marr of the rounded mountains

common in several parts of Great Britain, show-

ing convex, dome-like tops and concave basal

slopes, all covered with rock waste and vegeta-

tion, and nob dissected by streams. Etymolog-

ically they are the Welsh equivalents of the

'balds' of our North Carolina mountains. Their

form is ascribed to weathering under vegetation.

The irregular forms into which a tableland is

carved by streams would in time be subdued to

moels, if weathering under a climate which
favored the growth of a mantle of vegetation by
which streams are excluded. In an arid or

frigid climate, sharp peaks or ridges with even-

sloping sides would, it is said, be developed,

while running water would carve the well-

known concave valley lines with steepening

slope to their sources. The author goes on to

show that if streams should gain a hold on a

moel, either by climatic change destroying the

plant mantle or by headward growth from the

basal slopes, radial valleys would be carved by

retrogressive erosion. Such valleys would in

time reduce the intervening spurs into sharp

ridges ; notches would be worn in the narrow-

ing ridges near the summit, where they are

soonest consumed by the widening valley heads
;

and the peak of each ridge, just outside of the

notch, would then be a 'tahoma,' as Eussell

has called such forms on Mt. Eainier (18th Ann.
Eep. U. S. G. S., pt. II., 349). When one side

of a mountain is exposed to rainy winds, while

the other side is relatively dry, the convex
moel slope may be paired with the concave

stream slope, as in certain parts of the English

lake district.

Soil-creeping might have been given more
explicit consideration than it here receives ; for

both the convex upper summit and the concave

basal slopes of a valleyless moel may be largely

produced by the slow creeping of the waste

cover, as well as or better than ' partly by the

action of the wind, and partly by inconstant

runnels of water.' It seems unadvisable to

treat moels as exhibiting ' the ultimate out-

lines of mountains which have been shaped by

denudation ' ; for the ultimate outlines are

level to the eye, and even the penultimate out-

lines have but a faint relief as the moels fade

away. It is questionable whether the attain-

ment of a convex summit outline is impossible

in arid and frigid deserts ; more pl-obably it is

merely delayed till the reduction of the moun-

tain to a moderate relief in a late stage of the

cycle weakens the forces of waste transporta-

tion to essential equality with forces of waste

supply ; a graded waste cover may then be

formed all over the surface, whose outline will

exhibit no sharp forms, but only gentle undula-

tions. These undulations may be too gentle to

be classed with the strong moels of AVales, but

they deserve consideration in the general study

of land forms.

W. M. Davis.

THE PRYLOGENY OF THE TOOTHED
WHALES.

A RECENT issue of the Memoirs of the Boyal

Museum of Natural History of Belgium is de-

voted to a paper by Dr. O. Abel on the

' Longirostrine Dolphins of Bolderien,' in which

the author describes and figures in detail the

skulls of two remarkable extinct dolphins, Cyr-

todelphis sulcalus and Eurhinodelphis cocheteuxi.

The memoir is, however, a great deal more

than the description of these crania, valuable

though this be, for nearly one-half of it is

devoted to observations on the phylogeny of

the Odontoceti. We have a discussion of the

evidence furnished by the dentition in general,

and that of the pre-maxillaries in particular,

the dermal armor and the general characters of
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the cranium. Following this is a diagram

showing Zevglodon at the bottom and Ziphius

as the most highly modified genus at the top,

other genera, recent and fossil, being indicated

in their proper positions at either side. This

portion of the work is replete with information

and abounds in references to other papers.

There are, however, two points to which it

may be well to call attention : The first of

these is the assumption that Zeuglodon is the

ancestor of the toothed whales, the other is

the assumption that Zeuglodon had a highly

developed dermal armor, amounting in fact to

a carapace. Both of these conclusions should

for the present be held in abeyance, as neither is

as yet proven. This may perhaps be modified

somewhat by saying that under the term Zeu-

glodon are included two perfectly distinct gen-

era, Basilosaurus and Dorudon, and that while it

seems very improbable that the former left any

descendants, the structure of the latter is much
nearer that of modern whales and these may
be descended from that genus. There is, how-

ever, a large undescribed cetacean, indicated by

vertebrse in the U. S. National Museum, found

in the Eocene of Alabama and a knowledge of

this form may throw some light on the problem

of the origin of modern toothed whales. As

to the defensive armor of Zeuglodon it may be

well to discuss this at length later ; for the

present it may be said that the fine material

collected by Mr. Schuchert for the U. S. Na-

tional Museum shows nothing more than a few

dermal ossicles, about the size of one's fist, of a

rounded shape and slightly keeled on one edge.

Had there been any extensive dermal armor it

seems likely that it would have been collected,

or at least seen, by Mr. Schuchert.
F. A. L.

ANTHROPOLOGY AT THE UNIVERSITY OF
CALIFORNIA.

A DEPARTMENT of anthropology has, as we
have already noted, been established by the

regents of the University of California. The
work of this department, for the present, will

be anthropological research and the formation

of a museum. Mrs. Phoebe A. Hearst has for

several years been collecting a large amount of

valuable material from the several expeditions

she has established, particularly in Egypt, in

Peru and in California. These collections she

gives to the University at Berkeley. The Uni-

versity has also a large collection from Alaska,

presented by the Alaskan Commercial Com-
pany

;
and it is known that other collections

are to become the property of the University

when the museum is established. There are

also now in the University many archeological

specimens and human crania obtained from

various parts of the state. For the storage and
preservation of all this valuable material a

temporary fire-proof building of brick and iron

is to be erected at once. It is believed that

this action will also be an incentive to the

friends of the University to provide the funds

for a museum building adequate for the proper

exhibition of the collections in all departments.

As an encouragement to others and as an ex-

pression of her great interest in the new de-

partment, Mrs. Hearst, who is one of the

regents and a most generous patron of the

University, makes a gift of $50,000 a year for

five years for anthropological research. This

amount will be devoted to continuation of the

work in Egypt and in South America and to

securing Greek and Roman antiquities ; also to

a thorough research of the archeology and
ethnology of California, with particular refer-

ence to investigations of the deposits from the

supposed Pliocene gravels to recent times, with

the object of discovering when man first ap-

peared on the Pacific Coast ; also to a study of

the many Indian tribes of California, their

languages, myths and customs. For this work

several parties are already in the field.

At present there will be no regular courses

in the department, but university lectures on

special topics in anthropology will be given

from time to time. The first of these lectures

was delivered on September 20 by Professor F.

W. Putnam, who was invited to outline the

purpose and scope of the new department and

the methods of anthropological research. This

was followed by a lecture on the study of the

Indians by Miss Alice C. Fletcher
;
and the

third lecture is to be by Mrs. Zelia Nuttall on

the picture-writing of the ancient Mexicans.

Dr. A. L. Kroeber and Mr. P. E. Goddard

have been appointed respectively instructor
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and assistant in anthropology with assignment

for field work among the Indians of California.

Professor J. C. Merriam of the paleontological

department has been given immediate charge

of the research. Dr. P. M. Jones is engaged

in archeological work with special reference

to Santa Rosa Island. An honorary advisory

committee has been appointed by the regents,

as follows :

Dr. Benjamin I. Wheeler, President of the Uni-

versity.

Professor F. W. Putnam, Chairman of the Com-

mittee.

Mrs. Phoebe Hearst.

Miss Alice C. Fletcher.

Mrs. Zelia Nuttall.

Dr. Franz Boas.

Professor John C. Merriam.

Mr, .1. G. M. E. d'Aquin has been appointed

assistant secretary and executive officer of the

department.

SCIENTIFIC NOTES AND NEWS.

The eightieth birthday of Professor Rudolf

Virchow has been celebrated in Berlin with

elaborate ceremonies. The birthday actually

occurred on Sunday, October 13, but the pub-

lic exercises were on the previous day. There

was a reception in the Pathological Institute in

the afternoon and a banquet in the dining hall

of the Prussian Diet in the evening, followed by

an official reception in the parliament hall.

Professor Waldeyer, secretary of the Berlin

Academy of Sciences, presented 50,000 Marks,

subscribed by medical men in Germany toward

increasing the Virchow research fund. The
Emperor has conferred an order and a medal,

which have presumably been so long withheld

owing to Professor Virchow's active participa-

tion on behalf of liberal institutions. The
municipality of Berlin has resolved to call its

new hospital, containing beds for 1,700 patients,

the Virchowkrankenhaus. In New York City

there was a banquet in honor of Virchow on

October 12, when addresses were made by Drs.

William Osier, W. H. Welch, A. Jacobi and
A. H. Smith. Two days previously the Gesel-

ligwissenschaftliche Verein also celebrated the

event, on which occasion addresses were made
by Drs. A. Jacobi, Franz Boas and J. N. Senner.

A STATUE of Pasteur was unveiled on Sep-

tember 9, at Arbois, where he spent his child-

hood and his holidays in later life. The monu-
ment, erected at a cost of over $10,000, was
designed by M. Daillon and represents Pasteur

seated. On the pedestal are two bas-reliefs,

one representing inoculation against rabies and

the other agriculture profiting from Pasteur's

discoveries. On the occasion of the unveiling

addresses were made by M. Decrais, French

minister of the colonies, and M. Liard, repre-

senting the Department of Public Instruction.

Among the scientific men who will be pres-

ent as delegates at the bicentennial celebration

of Yale University are : President H. S. Prit-

chett and Professors Wm. T. Sedgwick and

George F. Swain from the Massachusetts Insti-

tute of Technology ; President Schurman from

Cornell University ; Professors J. M, Van
Vleck, W. N. Rice and W. O. Atwater from

Wesleyan University, and Dr. H. C. Bumpus
from the American Museum of Natural His-

tory.

Dr. Rudolf von Leuthold, has been ap-

pointed StafF-Surgeon-General of the German
Army, in succession to the late Dr. von Coler.

Surgeon general George M. Sternberg
has returned to Washington after a tour of in-

spection in the Philippines.

Professor Bashford Dean has returned to

Columbia, after spending his sabbatical year in

the east. He has brought back an almost com-

plete series of developmental stages of the Port

Jackson Shark, Heterodontus japonicus, a num-
ber of stages in the development of Chlamydose-

lachus, two new Mijxinoids, a new Chimera, to-

gether with a general zoological collection.

During a visit to the Hokkaido (Yezo), he

brought together several hundred specimens of

Aino antiquities, which are now deposited in the

American Museum of Natural Hislory in New
York. He also secured a collection of interest-

ing glass sponges from the region of Misaki,

which are also destined for the American Mu-
seum. Among other specimens are included a



October 18, 1901.] SCIENCE. 621

number illustrating artificial selection ; a series

of the highly specialized varieties of Japanese

gold fishes together with a number of the long-

tailed fowls of Tosa, whose tail feathers some-

times reach the extraordinary length of fifteen

feet. For the Columbia collection, he obtained

during a visit in southern Negros, P. I., a

series of dissections of Nautilus, prepared from

fresh material. Dr. Dean, while in Japan, was

the guest of the Imperial University of Tokyo,

and spent most of his time at the zoological

laboratory at Misaki.

Professor F. W. Putnam has recently re-

turned from his trip through New Mexico and

California. During part of the time he was

engaged, in company with Professor J. C. Mer-

riam, of the University of California, in a geo-

logical and archeological study of the gravels

and other recent formations of California. For

this purpose several caves in Calaveras and

Tuolumne counties were explored, and human
and other bones were found. Many old mining

shafts and tunnels were also examined. On his

way east Professor Putnam accepted an invita-

tion to address the committee of the St. Louis

World's Fair of 1903 in relation to the proposed

ethnographical exhibit of the native peoples of

the world.

Mr. J. E. Spurr, who, as we have already

noted, has been employed for geological surveys

by the Sultan of Turkey, has begun his work
in Macedonia and Albania.

Dr. C. H. Herty, of the University of

Georgia, has during the summer been engaged

in an investigation of the turpentine industry

in southern Greorgia, His results will appear

in the bulletin of the Bureau of Foi-estry, for

which he has acted as scientific assistant.

Mr. William L. Cherry has returned to

Chicago from a trip of several years' duration in

Central Africa. He has brought with him to

America a large ethnological collection.

Dr. Roland B. Dixon has returned to Har-

vard University from an extended trip in

Russia. Mr. W. C. Farabee, a graduate stu-

dent at Harvard University, has been engaged

during the summer in exploring a pueblo ruin

in New Mexico, and A. M. Tozzer, a second-

year graduate, has made a study of myths and

language of the Navajo Indians. William

Jones, a student and fellow of Columbia Uni-

versity, has returned from Oklahoma, where he

has been conducting linguistic researches con-

jointly for the American Museum of Natural

History and the Bureau of American Ethnology.

Henry Minor Huxley has returned from his

anthropological expedition in Syria.

The Philippine Forestry Bureau has made a
veritable raid on the professionally educated

foresters in this country. The New York State

College of Forestry has lost two of its senior

students, Messrs. Clark and Klemme, who were

sufficiently advanced in their studies to pass

the Civil Service examination, and also Mr.

Hagger, its forest manager from the College

Forest, and its first graduate, who leaves a po-

sition with the New York State Forest, Fish

and Game Commission. Captain Geo. P. Ahem, '

the chief of the Forestry Bureau, also secured

the services of two other foresters, Messrs.

Griffith and Hareford, and of Mr, S. N. Neely,

a civil engineer, formerly employed by the

United States Forestry Division in timber and
physics work, to conduct a wood-testing labora-

tory. The crop of foresters promises to grow

more rapidly in the future, the New York

State College of Forestry having, this year,

inscribed 38 students, and the students in

the Yale Forest School, showing an increase

of 22.

The sixtieth birthday of Professor Hermann
Nothnagel, the eminent pathologist of the Uni-

versity of Vienna, has been celebrated with

appropriate ceremonies by his former students.

A testimonial banquet, in honor of Dr. N.

S. D.avis, was given at Chicago on October 5.

There were about 350 physicians in attendance

and addresses were made by a number of well-

known medical men and by Dr. Davis, who
was presented with a cup. Dr. Davis, who
was born January 19, 1817, took an important

part in the reform of medical education in the

United States. The American Medical Asso-

ciation was established at his initiative, and he

was the first editor of its journal.

Dr. Samuel J. Jones, professor of ophthal-

mology and otology at the Northwestern Uni-

versity Medical School, died October 4, aged
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65 years. He was for many years editor of the

Chicago Medical Journal and Examiner.

We regret to learn that Mr. Joseph S. Cros-

well, a graduate of the Massachusetts Institute

of Technology and instructor in shop work

and drawing at the Missouri School of Mines,

as a result of emotional insanity, shot and

killed Miss M. Powell, after which he com-

mitted suicide.

The death is announced of Major-General

Alfred Wilkes Drayson, who was for many
years professor of astronomy at Woolwich,

England.

Dr. Max Reess, formerly professor of bot-

any in the University at Erlangen, died on

September 15, aged fifty-six years.

The Board of Directors of the Rockefeller In-

stitute for Medical Research held a meeting in

New York City on October 12. It was decided

to award nineteen fellowships, the holders of

which will work in established laboratories.

The Medical Society of the State of Pennsyl-

vania met at Philadelphia on September 24, 25

and 26, under the presidency of Dr. Thomas D.

Davis, of Pittsburg. Dr. F. P. Ball, of Lock

Haven, was elected president for next year, and

the meeting will be at Allentown.

The New York State Medical Association

will meet in New York City, beginning on Oc-

tober 22.

We learn from the New York Medical Record

til at a conference of sanitary oflScers of the

state of New York will be held at Albany on

October 24 and 25. It will commence with an

evening session on the twenty-fourth, which

will be held in the Assembly Chamber of the

Capitol, and it is expected that the meeting

will be addressed by Governor Odell. The
next day there will be a morning and afternoon

session, and the conference will close with a

banquet in the evening at the hotel Ten Eyck.

The object of this gathering is to aflPord an

opportunity for meeting and making the per-

sonal acquaintance of the local and the central

health authorities, and in a personal confer-

ence to present, by addresses and discussions,

subjects and matters which are of practical and

immediate interest to boards of health and

their executive officers.

The Christmas Island Phosphate Company
has given £1,000 to the Liverpool School of

Tropical Medicine for a scientific expedition to

investigate beri-beri, and has also given free

transportation to the members of the expedi-

tion who left Cardiff on October 4. Sir John

Murray and the Colonial Office have each con-

tributed £100 in aid of the expedition.

Reuter's Agency reports that the Antarctic

steamship. Discovery, on its way to Cape Town
landed a party at South Trinidad, which re-

mained six hours on the island. Messrs. Scott,

Murray and Kdttlitz ascended over 1,000 feet,

obtaining some interesting natural history col-

lections. Some new specimens of seaweed

were obtained by towing a net while sailing,

and were named after the Discovery and Mr.

Scott.

Word has been received by Professor Osborn

of the discovery of the entire side of the shell

of a fossil Glyptodon by an expedition from the

American Museum of Natural History In Texas.

This animal looks more like a turtle than a

mammal, the body being encased in a dome-

shaped shell of bone, ornamented with an

elaborate mosaic pattern. It has hitherto been

known in this country by only two teeth and a

few pieces of the shell, recorded by Professors

Cope and Leidy in Texas and Florida in 1888

and 1889. The great shell found by the Ameri-

can Museum is four feet long, accompanied by

the heavily armored tail, all' beautifully sculp-

tured and in perfect preservation. It is not a

true Glyptodon, but more like the species

Hoplophorus described by Lund from the bone

caverns of Brazil. This specimen has been

shipped to the Museum. It was found by one

of the expeditions sent out especially for fossil

horses.

The Peabody Museum of Harvard University

has secured several large stone sculptures or

old Mexican idols, stone faces, stone beads,

etc., which were collected about forty years

ago by a resident of Mexico.

The London correspondent of the New York

Evening Post cables that a second consignment

containing the later collections made by Sir

Harry Johnston in East Africa has been re-

ceived at the Natural History Museum. It in-
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eludes four specimens of the five-horned giraffe,

two males and two females, obtained on Mount

Elgon. Expert opinion, however, has not yet

pronounced this giraffe to be distinct from the

form already known to occur in East Central

Africa. Dr. Oldfield Thomas, the mammalo-
gist of the Museum, is preparing a critical state-

ment for the Zoological Society. The Royal

Gardens at Kew have received an important

series of plants collected by Sir Harry Johnston

on the Ruwenzori mountain range, several spe-

cies being new to botanical science.

In Forest Park, the site selected for the ex-

position to be held in St. Louis in 1903, is a

group of six circular mounds. In order that

they may remain during and after the fair,

steps should be taken by the scientific men of

St. Louis to preserve them from destruction

during the erection of the buildings. They

would certainly form an interesting addition to

the archaeological exhibit of the exposition

equal in value to the space they occupy and

would afterwards remain objects of perma-

nent interest.

The Director-in-Chief and other members of

the staff of the New York Botanical Garden

have extended an invitation to members and

their friends to be present in Bronx Park on

Saturdays, October 12, 19, 26 and November 2,

9 and 26. A train leaves Grand Central sta-

tion at 2:15 p. m. for Bronx Park, and return-

ing leaves Bronx Park at 5:38 p. m. Oppor-

tunity will be given for inspection of the

museums, laboratories, library and herbarium,

the large conservatories, the herbaceous collec-

tion, the hemlock forest, the fruticetum and

parts of the arboretum site. The walk planned

will be a little over one mile. The following

lectures will be given at 4:30 p. m. :

October 12. 'Sunlight and vegetation,' by Db. D.

T. MacDougal.
October 19. ' Botany of the "West Indies,' by Dr.

N. L. Britton.

October 26. ' Habits and characteristics of some of

the larger marine plants,' by Dr. M. A. Howe.
November 2. ' Ancestral history of some living

trees,' by Dr. C. A. Hollick.

November 9. ' Production of cinchona bark and

quinine in the East Indies,' by Dr. H. H. Rusby.

November 16. ' Botanical features of the mountains

of Colorado,' by Dr. L. M. Underwood.

UNIVERSITY AND EDUCATIONAL NEWS.

Mrs. James Finney How has given to

Washington University the sum of $100,000 as

a memorial of her father, the late James B.

Eads. It has not yet been decided in what

way this sum shall be used.

The University and Bellevue Hospital Med-
ical School has received an anonymous gift of

$25,000.

Columbia University has received from

Dean Lung a gift of $12,000 to be added to the

endowment of $100,000 for the Chinese depart-

ment given last June.

The Hon. Oscar, Straus has given to the

University of Georgia a cabinet organ and sev-

eral hundred dollars toward an equipment for

work in experimental psychology.

Miss Helen Miller Gould has given to

Vassar College two scholarships of $10,000

each, for the benefit of graduates of the Tarry-

town High School and of the Washington Ir-

ving High School at Irvington, N. Y.

The new building for the Tufts College

Medical School was opened on October 3, when
Dr. Elmer T. Capen, president of the college,

made the inaugural address.

The Missoui-i School of Mines is now putting

in a new heating plant and has in process of

erection a building to be known as- ' Mechan-

ical Hall. ' It will have two stories, 150 x 60 feet,

and will be used for shop work and dynamo,

steam and hydraulic laboratories. A second

story is being added to the chemical laboratory,

and it is being enlarged by two wings 55:x 60 feet

each. One of these will be devoted entirely to

assaying. An extension, 42 x 80 feet, to the ore-

dressing and metallurgical laboratory, which

has a floor space of 60 x 75 feet, will also be

added, and plans have been made for a new
main building. It will be three stories, with a

basement well above ground, and 140x85 feet.

The new site for this building has been pur-

chased, consisting of eight acres immediately

adjacent to the present campus, which contains

about 20 acres. The present floor space of the

school, devoted to laboratories, lecture rooms,

etc., is 45,085 square feet. It will be on com-

pletion ofthe new buildings 126,848 square feet.

The registration at the summer quarter of
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the University of Chicago in the different

groups was as follows : Philosophical-sociologi-

cal 1,169, language and literature 2,544, divin-

ity 788, education 1,602, sciences 1,128. The

number of courses 'offered in the sciences and

the registration were as follows :

Physical.

Mathematics 14 317

Astronomy 3 40

Physics 11 191

Chemistry 14 195

Geology .^ 124

Totals 50 867

Biological.

Zoology 9 72

Anatomy 9 70

Physiology 2 33

Neurology 4 28

Botany 11 158

Totals 35 361

It is reported that restrictions will be placed

on foreign students attending the Technical In-

stitute at Charlottenburg. In Berlin, in Mu-

nich, and in other technical schools, there has

recently been much complaint in regard to the

number of foreigu students. The restrictions

are aimed especially against Russians, Ameri-

cans being less numerous than formerly.

It is expected that a professorship of pathol-

ogy will be filled at the University of Sydney

at the close of the present year.

Dr. Roland Thaxter has been promoted to

a professorship of cryptogamic botany at Har-

vard University.

Gilbert H. Boggs, A.B. (Georgia), Ph.D.

(Pennsylvania), has been appointed instructor

in chemistry in the University of Maine. W.
C. Ebaugh, A.B. (Pennsylvania), Ph.D. (Penn-

sylvania) has taken the professorship of chem-

istry and physics in Kenyon College, Gambler,

Ohio. Lily G. Kollock, A.B. (Woman's Col-

lege), Ph.D. (Pennsylvania), has received an

appointment in the Girls' High School, Louis-

ville, Kentucky, as professor of chemistry and

physics. Thomas M. Taylor, S.B. (Oberlin),

Ph.D. (Pennsylvania), becomes instructor in

chemistry in Oberlin College. Leonard P.

Morgan, S.B. (Pennsylvania) has accepted an

instructorship in chemistry in the Mining and

Agricultural College, Stillwater, Oklahoma.

In the Medical College of Western Reserve

University, Dr. F. C. Waite, of the University

of Chicago, has been appointed assistant pro-

fessor of histology and embryology, Dr. H. B.

Parker demonstrator in pathology, and Dr. R.

G. Perkins lecturer on bacteriology.

At the University of Pennsylvania, Dr. M.

Howard Fussell has been appointed assistant

professor of medicine. Dr. Thomas R. Neilson

assistant professor of genito-urinary diseases,

and Dr. Elisha H. Gregory, Jr., demonstrator

of anatomy. Dr. Frederick A. Packard will

deliver the lectures upon applied therapeutics,

and Dr. H. C. Wood, Jr., those on the physio-

logical action of drugs, in the place of Dr.

Horatio C. Wood, professor of therapeutics,

who has been granted leave of absence for a

year.

At Washington University, Mr. A. P. Win-

ston has been appointed instructor in political

economy and Mr. A. O. Lovejoy, lately of Le-

land Stanford Junior University, has been ap-

pointed professor of philosophy,

Francis Gang Benedict, Ph.D., has been

promoted to an associate professorship in chem-

istry, at Wesleyan University, Middletown,

Conn.

Dr. Earl Barnes has been appointed a

special lecturer in pedagogy in the School of

Pedagogy of New York University.

Dr. a. a. Lawson, of the botanical staff of

the University of California, who has spent the

past year at Chicago (as fellow in botany), has

been appointed assistant in botany at Lelaud

Stanford Junior University.

Mr. H. T. a. Hus, M.S., a graduate student

in botany at the University of California, has

been appointed assistant in botany at the Uni-

versity of Amsterdam, Holland.

Dr. Hermann Simon, decent in physics at

Frankfort a/M., has been appointed associate

professor of physics and electricity in the Uni-

versity at Gdttingen, and Dr. Ernst Neumann,

docent in applied mathematics and physics in

the University of Halle, has been appointed to

an associate professorship in the University at

Breslau. Dr. Julius Precht, associate professor

of physics at Heidelberg, has been called to the

Technical Institute at Hanover.
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AMERICANASSOCIA TION FOR THE AD VANOE-
MENT OF SCIENCE.

SECTION F, ZOOLOGY.

The first meeting of the Section was

called to order by Vice-President David

Starr Jordan, on Monday, August 26, at

11:30 a.m., when the Section was organized

with the following officers :

Vice-President, David Starr Jordan.

Secretary, Henry B. Ward.

Member of Council, C. H. Eigenmann.

Member of General Committee, V. L.^ Kellogg.

Sectional Committee : C. B. Davenport, Vice-Presi-

dent, 1900 ; C. H. Eigenmann, Secretary, 1900 ; D. S.

Jordan, Vice-President, 1901 ; H. B. Ward, Secretary,

1901 ; E. P. Felt, W. H. Ashmead, T.;D. A. Cockerell.

The report from the Committee on Vari-

ation was read, and on motion the Section

voted to recommend the granting of the

funds requested for prosecuting the work.

The report is as follows :

The grant of one hundred dollars to this

committee was used to help defray the ex-

penses of Mr. C. C. Adams incurred in col-

lecting for study molluscs of the genus lo,

found in the headwaters of the Tennessee

River. A preliminary report has been

made by Mr. Adams, and this was printed

in the Proceedings of the Association for

1900. Mr. Adams submits at this time a

second report covering the results of study

on the material collected last summer, but

prefers to postpone further publication

until after his final expedition which he is
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making this summer. The main results so

far are that he has shown, by the aid of an

elaborate series of measurements, that the

numerous species of lo run into each other

in a very complete way, and that the dif-

ferences between the shells are associated

with their position up or down stream.

Nevertheless, there is in most streams a

more or less marked discontinuity between

the smooth, globular, up-stream shells and

the spiny, elongated down-stream shells.

The meaning of the discontinuity (which

justifies, in a way, a division of the shells

into two species) is still not perfectly clear.

To test certain hypotheses in respect to

this discontinuity, Mr. Adams has returned

to the field this summer. This piece of

work is, we believe, the largest and most

thoroughgoing quantitative study of the

variation of a species in nature that has

yet been reported upon.

The committee request the council to

grant it one hundred dollars additional, to

aid Mr. Adanas in this his final summer's

work on this topic.

The committee is glad to report an in-

creasing interest in the quantitative study

of variation, and especially the establish-

ment by Professors Pearson and Weldon of

a new journal, Biometrica, devoted to the

results of such study.

Respectfully submitted,

F. Boas,

Chas. S. Minot,

J. McK. Cattell,

Chas. B. Davenport,

C. H. ElGENMANN.

The following resolution was also passed

requesting an appropriation for the Con-

cilium Bibliographicum from the funds of

the general society :

In view of the very limited sum at the

command of the Committee on Grants, and

recognizing also the fact that this money
has hitherto been devoted only to the en-

couragement of research, this Section would

recall its request that a grant be made from

these funds to the Concilium Bibliographi-

cum.

As an important aid to research, already

firmly established, of great assistance to in-

vestigators and capable of development so

as to serve a wider usefulness, this Section

regards the Concilium Bibliographicum as

particularly deserving of support and en-

couragement, and to the end that such

financial assistance as is necessarj^ may be

given, requests that a special appropriation

of $50 from the general funds of the Asso-

ciation be made for this purpose, and placed

at the disposal of an advisory committee of

three, consisting of President Minot, to-

gether with two other members or fellows

appointed by him.

On Monday, at 3 p. m.,the Section listened

to the address of Vice President Davenport

on ' The Zoology of the Twentieth Century,'

which, in the absence of Mr. Davenport,

was read by the secretary.

On Wednesday morning the Section ad-

journed to hear the address of Vice-Presi-

dent Jordan before Section G on ' Political

and Social Conditions in the Hawaiian

Islands.'

At a meeting of the General Committee

on Thursday evening, Professor C. C. Nut-

ting, of the University of Iowa, Iowa City,

was elected vice-president and chairman of

the Section for 1902, and Dr. Charles W.
Stiles of the Bureau of Animal Industry,

Washington, D. C, was elected secretary

for 1902.

The following papers were presented be-

fore the Section and, so far as given by the

authors, the abstracts for each are ap-

pended.

1. ' The Fish-Fauna of Japan, with Ob-

servations on the Distribution of Fishes '

:

David Starr Jordan, President of Stan-

ford University. Published in Science for

October 11.

2. ' On the Morphology of the Pineal
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Region based upon its Development in

Acantliias ' : Charles Sedgwick Minot,

LL.D.
Tlie paper describes the development of

the epiphysis, the posterior and superior

commissures, the velum transversum and

the paraphysis in the embryos of the dog-

fish, of from 11.5 to 86.0 mm., studied

chiefly by means of median sagittal sections.

The velum transversum arises close to the

epiphysis, and, unlike other known types,

the dog-fish retains this relation perma-

nently. The velum gives rise by its lateral

expansion to the choroid plexus of the lat-

eral ventricles. In front of the velum is

the paraphysial arch, which is not identical

with the paraphysis. This arch exists in

all vertebrates, but has not hitherto been

recognized as a constant morphological

constituent of the brain. The true para-

physis arises as a small evagination from

the paraphysial arch, and appears very late

in development—in the oldest embryo ex-

amined it was not clearly present, so that

it is uncertain whether it exists in the dog-

fish at all. In amphibia and birds it is

easily found, and there develops into a

glandular organ, never, so far as known,

into a sense-organ, as has been generally

assumed hitherto. The single duct opens

into the cavity of the brain. We may as-

sume, in default of actual knowledge, that

the gland supplies a secretion to the brain,

being physiologically comparable to the in-

fundibular gland of the lower vertebrates.

In amphibians the velum transversum ex-

pands so much that it grows forward and

across in front of the paraphysis ; the en-

larged velum is wholly transformed into the

adult choroid plexus, as a part of which the

paraphysial gland was long regarded erro-

neously. In birds and mammals the median

portion of the velum is rudimentary or

obliterated ; the paraphysial arch is well

developed and forms a large part of tela

choroidea superior; the later portions, on

the contrary, are greatly developed to form

the lateral plexus.

3. 'The Essential Mechanism of Hear-

ing in Man '
: Howard Ayres.

4. ' On the DLsappearauce of the Vast
Flocks of Wild Pigeons {Ectopistes viigra-

toria) in Eastern North America ' : Ed-

ward T. Keim, Denver, Colo.

In the memory of the middle-aged man
many facts can be recalled relating to the

annual flight of the myriads of wild pigeons

through the Eastern, Middle and Central

States of the United States of America.

The newspapers of that period (1850 to

1870 and 1880) teemed with accounts of the

vast numbers seen, and the superlative ad-

jective was immoderately used to describe

the great number and the indiscriminate

slaughter. Certain wooded sections in the

States of Kentucky, Tennessee, Missouri,

Iowa, Illinois, Minnesota and Michigan,

when the white settlers first came into these

regions, were visited annually by the pigeons

for nesting places, but owing to the almost

ceaseless attacks by man, beast and bird,

these localities were deserted for a year or

more. Another fact also observed was that

the abundance or scarcity of the ' mast

'

and the wild fruits and grains, which con-

stituted their main food, determined the

location of the annual nesting places. An
account of a visit by the writer in company

of a party of hunters, to the so-called

pigeon roost near Maquoketa, Jackson

county, Iowa, will be given, and a map of

the United States showing approximate lo-

cation of known breeding places will be

exhibited. An eflbrt will be made to secure

mounted specimens of the male and female

pigeon.

5. ' The Eleven Elements in the Superior

Molar Teeth of Mammals ' (illustrated by

models) : Henry F. Osborn.

6. ' The Homologies of the Mouth Parts

of Insects with Complete Metamorphosis ':

Vernon L. Kellogg.
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Despite the continued attention of ento-

mologists through nearly one hundred years

to the problem of the homologies of the

insect mouth parts, an agreement has not

yet been reached as to the interpretation

of these homologies in the Diptera and

perhaps in other holometabolic groups.

The extreme modification of certain parts

and the reduction to mere unintelligible

vestiges, or, indeed, to total disappearance,

in the imaginal condition of the more spe-

cialized flies and the fact that even in the

generalized flies the fully developed mouth-

parts are so modified that a comparison

with the typical biting or orthopterous

mouth is difficult and hazardous, has deter-

mined this long-continued uncertainty in

the determination of the mouth-part

homologies. For the problem has been

heretofore attacked exclusively, or nearly

so, by the method of the comparative study

of the fully- developed mouth structures.

It is certain that no absolute determination

of the homologies can be reached by this

method alone. I have therefore made an

attempt to trace the development of the

imaginal mouth parts in the Diptera,

Lepidoptera, Coleoptera and Neuroptera,

while a student of mine, Mr. A. B. Spaul-

ding, has undertaken similar work on the

Hymenorptera. The special difficulty of the

work lies of course in the remarkable his-

tolytic and histogenetic conditions attend-

ing the post-embryonic development of the

holometabolic insects.

It is perfectly feasible to trace continu-

ously the development of mouth parts of

the dipterous larvae, from the first budding

of the appendages on the successive head

segments to fully developed larval condi-

tion. But the utter casting aside at pupa-

tion of these larval mouth structures and
their supplanting by the radically difi'erent

imaginal parts, which have developed from

imaginal histoblasts (derived from the lar-

val hypoderm) make it impossible to trace

a perfect continuity from embryonic anla-

gen to the definitive imaginal structures.

But we find in the advanced larva that

the developing imaginal structures push

out into and perfectly correspond with the

larval parts,and that an interpretation of the

homologies of the adult mouth parts in any

of the holometabolic insects can be got at on

the basis of this correspondence in position.

The value of this evidence* from position

is made apparent when the development of

the imaginal mouth structures in holometa-

bolic insects with biting mouths, as the

Neuroptera and Coleoptera, are studied.

There is no question in the minds of ento-

mologists regarding the certainty of the

homologies of imaginal mandibles, maxillae

and labium of these insects with the same

parts of the imaginal orthopterous mouth.

But a study of the development of the im-

aginal mouth parts in the Neuroptera and

Coleoptera has revealed ,that perfect corre-

spondence in position between the develop-

ing imaginal parts and the larval parts, as

is apparent in the Diptera, Hymenoptera

and Lepidoptera.

I have, therefore, been able to show that

the interpretation of the homologies of the

imaginal dipterous mouth parts formerly

advanced by me (see papers on Psyche,

1900) on the basis of a comparative study

of the fully-developed imaginal mouth

structures, in all the generalized families

and several of the specialized families is

confirmed by the evidence derived from

a study of the post-embryonic development

of the imaginal parts. And further, this

study shows that the ordinarily accepted

interpretation of the homologies of the im-

aginal mouth parts of the other holometa-

bolic orders of insects is confirmed by the

study of their development.

7. ' On Taxonomic Eelations between

Scolytids and their Host Plants ' : A. D.

Hopkins, Entomologist, W. Ya. Agric. Exp.

Sta.



OCTOBEE 25, 1901.] SCIENCE. 629

This paper embraces some of the results

of the author's studies of the host plants

of nearly all the described, and some 100

undescribed, North American Scolytidse,

which in addition to the literature con-

taining references to the plants infested by
these beetles in all countries, enables him
to bring together for comparison a more
comprehensive list of the insects and plants,

than has ever before been possible. The
species of insects with observed or re-

corded host plants represent some 500

species, 52 genera, 20 sub-groups, 7 groups,

and 3 sub-families. All the host plants

are found to beloug to the Phanerogamse.

The Gymnospermse are represented by 1

order, 13 genera and 30 species. The
Angiospermge by 1 order and 1 species in

the Monocotyledons, and by 36 orders, 56

genera and 120 species in the Dicotyledons.

The paper is illustrated by a chart, showing

the relations of the primary and minor

divisions in the classification of the insects

with those of the plants. The genus of

plants infested by the species of any genus

or group of insects is shown in horizontal

spaces, while the genera of insects, con-

nected with any genera or group of plants,

are shown in vertical spaces, crossing the

horizontal ones. Thus the relations of

genera to genera, and group to group, are

presented in a most convenient manner for

study and comparison. In the relations

observed there seem to be some facts of

considerable taxonomic importance which,

if properly interpreted, and taken in con-

nection with structural characters of the

insects, will aid materially in determining

natural afiinities. When we came to con-

sider these facts, and apply the evidence

they furnish, towards the solving of some
taxonomic problems, some rather striking

results were obtained, which have guided

us to the discovery of some valuable specific,

generic and group characters in the insect,

heretofore entirely overlooked. Closely

allied species and genera, which had been

relegated to far corners in different groups,

have been brought together, and order is

being restored where there was much con-

fusion. The evidence found in the fossils

of Eocene rocks, and in amber, indicates

that the Scolytidse reached a high stage of

development at the beginning of the Ter-

tiary, and that it is not at all improbable
that a maximum development was attained

during the Jurassic or Cretaceous. We
find the sequoia, and other survivors of

ancient groups of conifers ; the tulip, sassa-

fras, oaks, elms, beeches, poplars and other

survivors of primitive genera, and groups
of other plants, supporting what are be-

lieved to be the oldest surviving types of

groups and genera of Scolytidse. This, to-

gether with the evidence furnished by the

records of the host plants of existing

species, furnishes guides and suggestions to-

wards a clear conception of the probable

lines of evolution of present forms from
primitive generalized groups. They sug-

gest that the progenitors of the Scolytidse

may have found their way into the soft

bark and wood of conifer-like trees of the

first true forest in the Devonian ; or of the

thick soft bark of the great tree ferns, Sig-

illaria and Cicades, of the Carboniferous,

and that from these progenitors of the

Gymnosperms, Monocotyledons and Dicot-

yledons the descendants of the insects

have adapted themselves to the physiolog-

ical changes in the evolution of their hosts,

sharing with them the struggle for existence

through the changes in surface and climate,

from age to age, and from period to period,

to the present.

8. 'Some Recent Observations on Cali-

cidse' : L. O. Howard, chief entomologist,

U. S. Department of Agriculture, Wash-
ington.

An account of some new work on the bi-

ology of Aedes, Psorophora, Megarhinus and
Stegomyia.
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9. ' The Larva of Pyrrharctia Isabella as

an Anatomical Sabject ' : E. P. Felt, N.

Y. State entomologist, Albany, N. Y.

The availability and desirability of this

larva is shown and a few general state-

ments made in regard to its internal anat-

omy. Attention is also called to an in-

ternal parasite and its relations to its host.

Two small drawings illustrate the paper.

10. ' On the Development and Evolution

of the Scolytid Gallery ' : A. D. Hopkins.

This paper embraces some of the results

of the author's special study of the galleries

of the large number of described and many
undescribed North American Scolytidse, to-

gether with those figured from all countries,

so far as available ; representing in all

some 400 species, 37 genera, 13 sub-groups,

7 groups and 3 subfamilies. Brief refer-

ence is made to the structural character,

and characteristics of habit, which distin-

guish this family of beetles. In the gal-

leries three fundamental forms, or types,

are recognized : (1) The longitudinal, (2)

the transverse, (3) the broad, irregular

chambers which, modified or combined,

form the specific types of all galleries, and

these seem to fall naturally into eight

primary groups and thirty-two divisions.

The primary groups are designated as fol-

lows: (1) The primitive forms; (2) broad,

irregular, branching forms; (3) the am-

brosia galleries
; (4) the intermediate or

transverse branching forms
; (5) the longi-

tudinal, branching forms; (6) the double,

transverse; (7) the double longitudinal;

(8) the single longitudinal, or higher forms.

The paper is illustrated by numerous lan-

tern slides from photographs, and by draw-

ings of typical forms of galleries ; also by a

chart which shows the relations of the

various genera, sub-groups, groups and

sub-families, to the groups of galleries, in

horizontal and vertical spaces. The vari-

ous forms of the galleries throughout the

family, so far as observed, range from the

simplest longitudinal burrow (excavated in

decaying bark or wood), as the primitive

type, to the complex or composite form

(with its many radiating branches from a

central chamber), as the intermediate, and

to the short, straight, longitudinal egg gal-

lery (with its symmetrical radiating brood

burrows in living bark), as representing

the highest type. It is seen from a study

of this diagram, that a group of allied

forms of galleries does not necessarily rep-

resent any single group of species, but that

the several groups of galleries represent

parallel or periodic stages and relations in

the evolutionary development of all the

groups.

Thus if the characters, as expressed by the

gallery, are properly interpreted as indicat-

ing a stage or period in the evolution, and

are studied in connection with structural

characters of the insects, it will indicate

the natural position of a species, in its re-

lation to other species in its group, and to

similar stages and periods in other groups.

The results of this line of study and thought,

incompletely expressed as they are in this

paper, may serve at least to suggest the

course of evolution of the scolytid gallery

within the maximum and minimum limit

of an instinctive idea or tendency common
to all individuals of the family, but ex-

pressed in varying degree as the different,

low, intermediate and higher species and

individuals are capable of expressing it.

This suggests a parallel with the social de-

velopment of the human species, in the

evolution of the idea common to all, of

constructing a habitation in which to rear

and protect a family of offspring, as has

been expressed in varying degree from the

simplest to the highest perfection. It may
suggest the importance of considering the

law of parallel development of characters

and characteristics, in species of remote, as

well as near, affinity, and thus enable us to
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eliminate some of the errors in our sys-

tems of classification, where a character,

due to parallel development, has been mis-

taken for one of near affinity. And finally

the results of this study of the gallery,

together with the results of a study of the

parallel relation of structural characters,

indicate a law of parallel or periodical re-

lation of groups of organisms somewhat

similar to that of the chemical elements.

11. 'The Eye of the Blind Lizard Rhi-

neura floridana^ : C. H. Eigbnmann, Bloom-

ington, Ind.

The eye has been withdrawn from the

surface ; the tear glands are enormous as

compared with the eyeball, which is very

small, the optic fiber layer forming a cen-

tral strand. The optic nerve does not ex-

tend to the eye. The layers of the retina

have retained a high degree of specialization.

12. ' The Ontogenic Development and

Degeneration of the Eye of the Blind Fish

Amhlyopsis '
: C. H. Eigbnmann, Blooming-

ton, Ind.

The history of the eye of Amhlyopsis may
be divided into four periods: (1) The period

of palingenic development ending when the

fish is about 4.4 mm. long. (2) The period

of direct development, during which the

eye develops directly from a palingenic

stage to the highest development the eye

reaches—at the end of 10 mm. in length.

(3) The period of progressive modification,

during which the eye undergoes many
changes without reaching a more perfect

condition as an organ of vision. This

ends when the fish has reached full matur-

ity. (4) The period of degeneration ending

with death ; during this period the eye is

gradually wiped out.

13. ' The Finding of the LeptoGeplmlus of

the American Eel': C. H. Eigbnmann,

Bloomington, Ind.

Among many Leptocephali in the United

States National Museum were found two

which on account of their great resemblance

to the Leptocephahcs of the European eel and
on account of their differences from that of

the European eel, which were just the dif-

ferences between the adults, were consid-

ered the Leptocephali of the American eel.

They were taken off Kew York.

14. ' A Gigantic Campanularian, with

Observations concerning its Systematic Re-
lations '

: C. C. Nutting, Iowa City, Iowa.

15. ' The Harvard Embryological Collec-

tion '
: Charlbs S. Minot, LL.D.

The collection was founded in connection

with the Embryological Laboratory of the

Harvard Medical School. It is intended

to be used primarily for research work in

the comparative embryology of vertebrata.

It is proposed to have carefully graded

stages of eighteen or more species, chosen

as types of vertebrate classes, and to have

of each stage three sets of serial sections in

three planes—transverse, frontal and sagit-

tal. The collection is to be thoroughly cat-

alogued, every section being numbered.

The paper describes the precise method
used, the growth of the collection and other

details.

16. ' On a New Type of Secretion by the

Formation of Spherules ': by Charles S.

MiNOT, LL.D.

The process here recorded was first ob-

served in the glands of the cervix of the

human uterus. The end of the epithelial

cell, next the lumen of the gland, assumes

a clearer appearance, becomes distended

and then breaks off as a spherule, which

lies in the gland cavity. The spherule

breaks down, and its substance forms the

secretion of the gland. Certain observa-

tions indicate that the same type of spher-

ular secretion recurs in the mesonephros

(Wolffian body of the pig, embryo, kidney

of the frog). Mingazzini has described a

somewhat similar spherule formation occur-

ring on the basal ends of the epithelial

cells of the intestine, during the resorption

of food.
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17. ' Laws of Adaptive Radiation ' :

Henry F. Osborn.

18. ' Potential, Latent or Parallel Homol-

ogy as distinguished from Phyletic or De-

rivative Homology (illustrated by Models) ':

Henry F. Osborn.

19. 'The Phylogenetic Relations of the

Simple Vertebrates ': Howard Ayres.

21. ' A Study of the Variations in Synipet-

Tum rubicundula Say and S. obtrusa Hagen '
:

Morton J. Elrod, University of Montana.

These two species of Odonata are sepa-

rated from each other on the relative sizes

of the divisions of the bifid hamule, those

having a little more than the apical third

bifid being classed as rabicundula, those

having the genital hamule with a fourth

bifid being classed as obtrusa. The observa-

tions are based on the study of 394 speci-

mens, from Maine to Montana, 223 being

males. The aim of the author is to deter-

mine if the relative portions of the bifid

hamule are a constant factor, and to deter-

mine if there are other factors that may be

used for separation of the species.

Sixteen tables of figures are given, show-

ing the variations observed in the fore and

hind wings of both males and females, the

length of males and females, the number of

ante-cubitals, postcubitals and cross ner-

vures of the fore and hind wings of the right

and left sides of both males and females,

the length of hamule of males, the relative

widths of the bifid portions of the males,

and the vulvar lamina of the females. The
results of the measurements are as follows :

The antecubitals and postcubitals are very

irregular in number. There is a high per-

centage of both males and females of both

species with five antecubitals on the hind

wings. The antecubitals are much more

constant than the postcubitals. The females

show greater variation than the males.

The left side shows greater variation than

the right. The antecubitals on fore wings

vary from six to nine, on hind wings from

four to seven. Postcubitals on fore wangs

vary from five to ten, and on hind wings

from five to eleven. The males have more

cross nervures than the females. Three-

fourths of all the specimens have a less

number of cross nervules on one wing than

on the other. There is great variation

in the length of the hamules. The com-

parison of the bifid portions of the ham-

ules does not justify the separation into two

species. There is no appreciable difference

in the wings or length of body of the two

species. No differences of consequence

could be observed in the vulvar laminae of

the females. The two species should be re-

duced to one, S. rubicundula Say, and a new
description of the species written, which de-

scription is given in the paper. The va-

riety assimilata is retained.

22. ' Further Studies in the Geograph-

ical Variation of lo' : Chas. C. Adams,

Zoological Department University of

Chicago, Chicago.

23. ' A Preliminary Statement of the Al-

kalinity of the Blood in Infections and the

Infusion of Salts derived from Horses' Blood

as a Therapeutic Measure ' : A. Emil

ScHMiTT, New York City.

Based on the premises that the degree of

alkalinity in the blood of certain species of

lower animals, as horse, dog and cat, is

greater than that in man, and that it is a

causative factor in their immunity, and also

that the alkalinity of the blood in man is

reduced in the infections, and that by the

infusion of alkaline solutions this can be

increased and the infection thus overcome,

the writer suggests the use of the salts de-

rived from the horses' blood-ash and re-

ports cases of puerperal septicsemia and

cerebro-spinal meningitis thus treated. The

views on the question of alkalinity are sus-

tained by a number of authors, and the ad-

vantage accruing from the use of the salts

derived from horses' blood-ash are set forth

and compared with the prepared solutions of
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salts composed according to analyses of

blood-ash. The relationship of degree of

alkalinity of blood and the incubation

period of infections, as well as the immu-
nity enjoyed by the bl.ick races, as also in-

stances among the white race, and espe-

cially with lower animals compared with

man, are hinted at.

No definite results as a therapeutic

measure are claimed, but the author wishes

to suggest a new trend of thought which

will attack disease at its very foundations,

altering the composition of the blood and

body juices to make them uninhabitable for

germ propagation. Introduction by means

of infusion into the veins at the elbow in-

stead of subcutaneously is resorted to on

account of the pain and possible change of

composition in the latter method, 500-

1,000 cc. of the 1-per-cent. salt solution are

infused at one time, controlled by the con-

dition of arteries and heart. With this

strength neither a dissolution nor a crena-

tion of the corpuscles takes place, as dem-

onstrated under the microscope, the isotonic

coefiicient of human blood compared with

various strengths of this solution varying

from .44-.58 per cent. N"o harmful effects

have been noticed and venesection, to rid

the body of some of its toxines in serious

cases, is considered a valuable adjunct to

the new form of treatment.

24. ' Cold as a Causal Factor in the

Blood Changes due to High Altitude ':

John Weinzirl, Albuquerque, New Mexico.

Up to the present time no satisfactory

explanation of the blood changes due to

high altitude has been offered. The more

commonly accepted hypothesis that the

increased blood counts are due to dimin-

ished atmospheric pressure, or that] more

red corpuscles are required to furnish suf-

ficient oxygen to the tissues when the oxy-

gen supply is diminished, has serious objec-

tions to it. In the first place, the oxygen

absorption by the hemoglobin of the red

cells is a chemical phenomenon independent

of the partial pressure of oxygen. Sec-

ondly, it is not at all plain why an in-

creased number of red cells should be

required to carry a given amount of oxy-

gen, for, as Paul Bert has shown, the amount
of oxygen actually used by an animal is

constant even when the supply is dimin-

ished by one-half, or when pure oxygen is

respired. Nor are the various other hy-

potheses that have been offered more satis-

factory than the above. An experiment

with common white rabbits, planned to test

some of these hypotheses, accidentally

revealed the fact that extreme temperature

changes or a change from a warm to a cold

temperature, produced all the phenomena

of high altitude ; and that when the ani-

mals were subsequently taken to a higher

altitude the usual phenomena did not ensue.

That the blood counts made in winter

are higher in red cells than those made in

summer has been previously observed, and

comparative tests by the writer confirm

this fact. An important factor in altitude

changes is a change in temperature, and

since cold is capable of producing phe-

nomena of the blood identical with those

produced by high altitude, it would ap-

pear that cold is an important factor in

accounting for the blood changes due to

high altitude. That cold is the only factor

the writer does not maintain,

Henry B. Ward,
Secretary.

THE GLASGOW MEETING OF THE BRITISH
ASSOCIATION FOB THE ADVANCE-

MENT OF SCIENCE.

The enterprise of the city of Glasgow in

holding this year a large and successful

industrial exposition attracted to that great

commercial center a large number of con-

gresses, and among others the British Asso-

ciation for the Advancement of Science,

which held its sessions under the presi-



634 SCIENCE. [N. S. Vol. XIV. No. 356,

dency of Professor Arthur W. Eiicker in

the university building during the week

beginning September 11. In attendance

the meeting was not quite so successful as in

previous years, the total number of mem-

bers registered being 1,912. The following

Americans had the honor of attending as

guests of the Association : Chancellor Mac-

Cracken of the University of ISTew York,

Mr. Edward Atkinson of Boston, Professor

Arthur Michael of Tufts College, Professor

Edward "W. Morley of Cleveland, Professor

A. Lawrence Eotch of the Blue Hill Ob-

servatory and Professor J. Playfair Mc-

Murrich of the University of Michigan.

The papers presented to the meeting

reached the usual standard of excellence,

and reports of the proceedings of the vari-

ous sections will appear in later numbers

of Science.

The usual public lectures were given by

Professor W. Kamsay, on ' The Inert Con-

stituents of the Atmosphere,' and by Mr,

Francis Darwin on ' The Movements of

Plants.' As is customary, numerous recep-

tions were held in honor of the Association,

and the majority of the members took

advantage of the suspension of meetings of

the sections, on the Saturdaj'^, to make ex-

cursions to various points of interest in the

western Highlands or to visit some of the

numerous great industrial enterprises which

have made Glasgow famous.

THE GEOLOGICAL SECTION.

As might have been expected from the

place of meeting of the Association, much
of the material presented to the Geological

Section dealt with the geology of Scotland.

The president of the section, Mr. John

Home, acting director of the Geological

Survey of Scotland, gave as his address a

review of the progress in our knowledge of

Scottish geology during the quarter-century

which has elapsed since the last meeting of

the Association in Glasgow, and furnished

such abundant evidence of the activity

and skill of the Scotch geologists in

recent years as to justify the hope which

was expressed that their work might form a

fitting sequel to the labors of such men as

Hutton, Hall, Murchison, Lyell, Hugh
Miller, Fleming, Nicol and Eamsay, all of

whom claimed Scotland as the land of their

birth. It would be difficult to satisfac-

torily abstract the address, since from the

wealth of material with which it had to

deal, it in itself was but an all too brief

synopsis ; but there may be mentioned,

among the important additions to geology

to which reference was made : the tabula-

tion of the various divisions of the Torri-

donian sandstones by the Geological Survey

and the determination of the pre Cambrian

age of that formation ; the collection of evi-

dence of post- Cambrian terrestrial move-

ments in the northwest Highlands resulting

in the production of reversed faults and

thrusts for which a parallel can be found

only in the Alps and Provence, the deter-

mination of the order of succession of the

Silurian rocks of the south of Scotland by

Professor Lapworth, the unraveling of the

history of the secondary rocks by Professor

Judd ; and the study of the Tertiary volcanic

rocks of the western coast.

In connection with this last-named topic

attention was called to the recent discovery,

in the island of Arran, of a volcanic vent

covering an area of about eight square miles

and now filled with volcanic agglomerate

and large masses of sedimentary material

which has yielded Rhsetic and Lower Tri-

assic fossils. And in a special paper Sir

Archibald Geikie described an interesting

circumstance which gave a basis for esti-

mating the time intervals between success-

ive lava flows in the inner Hebrides. This

was the occurrence in the basalt of the west

coast of Mull of a fossil tree whose roots

were apparently imbedded in a lower sheet

of lava, in which were signs of soil. The
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tree, which was penetrated by calcite, ex-

tended to about five feet above this old soil,

and above this was a hollow in the basalt

about forty feet high, which evidently rep-

resented a cast of the tree. The conditions

indicated an old lava flow which had later

undergone a certain amount of disintegra-

tion and afforded a soil upon which the

tree established itself; then a period suc-

ceeded during which the tree grew until it

reached a diameter of eight feet and an es-

timated height of eighty feet ; then an out-

flow of lava around the tree was followed

by an interval during which the decay of

the tree took place ; and finally the outflow

of the sheet of basalt, which covered and
sealed up the top of the hollow left by the

decay.

The geology of the nearly related north

coast of Ireland also received its due share

of attention, papers being presented by

Messrs. McHenry and Kilroe, of the Geo-

logical Survey, on ' The Relations of the

Old Red Sandstones of Northwest Ireland

to the Adjacent Metamorphic Rocks and.

their Similarity to the Torridon Beds of

Sutherland,' and on 'The Relation of the

Silurian and Ordovician Rocks of N"orth-

west Ireland to the Great Metamorphic

Series.' This latter paper, which attempted

to refer the metamorphic rocks of Mayo
and Galway to the Lower Silurian period,

awakened a considerable amount of discus-

sion and some adverse criticism, since, if

the views of the authors were correct, it be-

came a difficult matter to explain the pres-

ent difference between these rocks and the

fossil-bearing Lower Silurian beds of ad-

joining areas. Papers were also read by

Mr. G. H. Kinahan, entitled, ' Notes on

the Irish Primary Rocks and their Associ-

ated Granite and Metamorphic Rocks,' and

on ' Some Laccolites in the Irish Hills.'

Papers on the geology of foreign areas

were comparatively few. Miss Raisin gave

an account of a lithological study of volcanic

rocks collected on Perim Island and took

occasion to refer to the geological history

of the Red Sea area, inferring that this

sea formed part of the Great Rift Valley,

extending from Lake Tanganyika to the

Jordan and displaying at many places vol-

canic outbursts on a large scale, at different

periods. Dr. Logan Jack, formerlj^ head of

the Geological Surve}'^ of Queensland, gave

an account of the ' Artesian Water in the

State of Queensland. ' The greater part of

the western interior of Queensland is com-
posed of soft beds of lower Cretaceous rocks

so disposed as to crop out on the western

flanks of the coast range where the elevation

and rainfall are greater than in the downs
of the west. Along the eastern margin of

the Cretaceous outcrop is a porous sand-

stone whose outcrop forms a belt of from

five to twenty-five miles in width, the strata

dipping at a low angle beneath the clayey

and calcareous beds which form the sur-

face of the downs. The conditions accord-

ingly seemed favorable for boring artesian

wells, and a successful beginning of the de-

velopment of a water supply of this nature

was made under the supervision of Dr. Jack

in 1885 and up to June, 1900, one hundred

and eighty-five miles of boring had been

made in the district, the majority of the

borings being successful. Owing, however,

to the fact that the artesian basins are im-

perfect, a considerable amount of leakage

takes place from them, the water probably

finding an outlet into the Great Australian

Bight or the Gulf of Carpentaria.

In a paper on ' The Physical History of

the Norwegian Fiords,' Professor Edward
Hull described six important stages in the

development of these characteristic features

of the Norwegian coast. First there was the

continental condition with archsean rocks
;

when the river erosion began, and this was
succeeded by a second stage of partial sub-

mergence in early Silurian times. The
third stage was the elevation of the land
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during Mesozoic and Tertiary periods, ac-

companied by a deepening of the river

channels ; the fourth was the early glacial

period, during which the elevation reached

its greatest development. The fifth period

was the post-glacial, characterized by sub-

sidence and partial submergence of the

land ; and the sixth and recent stage was a

stage of reelevation to the present condi-

tions, the process being accompanied by the

formation of raised beaches.

On the mineralogical side papers were

read on ' The Copper- bearing Eocks of

South Australia,' by Mr. E. P. Manuell

;

on ' Scottish Ores of Copper in their Geo-

logical Eelation,' by Mr. J. G. Goodohild

;

on ' The Occurrence of Barium Sulphate

and Calcium Fluoride as Cementing Sub-

stances in the Elgin Trias,' by Dr. W.
Mackie ; and on ' The Source of the Allu-

vial Gold of the Kildonan Field, Suther-

land,' by Mr. Malcolm Maclaren, who took

occasion to advocate a return in certain

cases to the old theory of the precipitation

of gold from solution by carbonaceous mat-

ters, a theory which has been almost for-

gotten since Skey's demonstration of the

power possessed by sulphides to produce

complete precipitation.

Of paleontological papers there may be

mentioned that by Professor Smith Wood-
ward on * The Bone Beds of Pikermi, At-

tica, and on Similar Deposits in Northern

Euboea,' giving an account of the excava-

tions made by the trustees of the British

Museum at the suggestion of Sir E. H.

Egerton, British Minister at Athens.

These researches have added but little to

the list of forms already known to occur in

the beds, though much important material

was obtained, and excavations at Achmet
Aga, northern Euboea, revealed bone beds

similar to those of Pikermi and containing

similar fossils. The most plausible expla-

nation of these bone deposits seems to be

that the bodies of animals were carried by

torrential floods through tree-obstructed

water courses to lakes in which they col-

lected,, the broken limbs and torn fragments

of trunks affording evidence of the violence

of the passage to the lakes. Mr. J. L.

Beadnell of the Geological Survey of Egypt
gave a preliminary notice of the discovery

of a rich deposit of new Pliocene and post-

Pliocene fossils in the Fayum depression,

situated in the Libyan desert some fifty

miles southwest of Cairo, and Mr. B. N".

Peach presented a contribution to the Cam-
brian fossils of the northwest Highlands, in

which he pointed out that the fossils in the

Balnakiel group of the Durness dolomities

present a remarkable American facies and

suggested the existence in Cambrian times

of a large continent extending from the

north of Scotland to America, an idea

which, as was pointed out by Professor

Lapworth, was supported by the fact that

the succession of beds in northern Scotland

was paralleled only on the American conti-

nent.

Professor Sollas described a method by

which serial sections, similar to those em-
ployed by zoologists, might be made of

fossils, and exhibited a machine designed

for the purpose by the Rev. G. Smith and
also showed wax models reconstructed from

serial sections of a Graptolite, of an Ophi-

uran and of Palceospondylus.

Finally reference may be made to a sug-

gestive paper by Mr. J. R. Kilroe on ' Ge-

ology regarded in its Economic Application

to Agriculture by means of Soil Maps,' in

which he claimed that the geologist could

furnish much information regarding the

profitable localization of certain branches

of agriculture, such as stock-breeding,

dairying and tillage, and advocated the

publication of maps which would give in-

formation as to the nature of the soil in

different localities. The author believed

that much of practical value could be done

by the geologists even without an extensive
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set of soil analyses, and described a scheme

of coloration which might be employed to

indicate different qualities of soil.

THE ZOOLOGICAL SECTION.

The address of the President of the zoo-

logical section. Professor J. Cossar Ewart,

was entitled, ' The Experimental Study of

Variation,' and was a consideration of the

results of experimental breeding in their

bearing on the causes of variation and on

certain theories which have been more or

less generally accepted. Especial interest

was given to the address by the fact that

the conclusions reached were based for the

most part on the results of experiments

conducted by the author at his Penycuik

station, and the members of the association

had the pleasure of studying for themselves

three of the now celebrated zebra hybrids

which Professor Ewart has bred.

In opening his address Professor Ewart

assumed that the primary cause of varia-

tion is always the effect of external influ-

ences acting directly upon the germ-cells

and proceeded to discuss certain influences

which might be supposed to be active in

the production of variability.

1. Age was found to have a decided

effect upon the character of the offspring.

A young blue-rock male pigeon was mated

with a well-matured and vigorous black

barb ; the first pair of birds resulting from

the mating were almost exactly like the

female parent except that the beaks were

rather longer ; one of the second brood

resembled the barb, while the other was of

a grayish color with slightly mottled wings

and a tail bar ; in the third brood both

birds were of a grayish color with indis-

tinct wing bars as well as a tail bar; while

in the fourth brood one bird resembled the

birds of the third brood, while the other

resembled closely its blue rock sire. Simi-

lar results were obtained by mating a young

blue rock male with a white fantail, and

also by pairing young gray quarter-wild

rabbits with an old white Angora buck, and

Professor Ewart regards the gradual, ' al-

most mathematical ' change in the colora-

tion of the offspring as due to the gradual

increase of vigor or prepotency of the

young sires. The phenomena might pos-

sibly be explained by the doctrine of ' satu-

ration ' popular among breeders, but such

an explanation is overthrown by the occur-

rence of the same results in the crossing of

young females with old males.

2. Ripeness of the germ-cells. In study-

ing the effect of this condition the Peny-

cuick experiments confirmed the results

obtained by Mr. H. M. Vernon from the hy-

bridization ofEchinoderm ova, 'the offspring

resulting from the union of equally ripe

germ-cells differing from the offspring de-

veloped from the conjugation of ripe and un-

ripe germ-cells, and still more from the

union of fresh and over-ripe germ-cells.'

3. The condition of the soma. Un-
doubtedly the germ-cells may be influenced

by a diminution of the vitality of the soma,

but there is no evidence to show that they

are modified in such a way as to transmit

definite modifications in the offspring.

4. Change of habitat. This factor acts

by influencing the vigor of the soma, but
' there is no evidence whatever that definite

changes of the soma, due to the direct

action of the environment, can be imprinted

on the germ- cells.'

5. Intercrossing and interbreeding. In-

tercrossing in general tends towards rever-

sion and never results in the production of

characters absolutely new to the species.

It may, however, indirectly tend towards

progressive variation by imparting addi-

tional vigor to the offspring, which when
intercrossed frequently give rise to ' an

almost infinite diversity of character.' In-

terbreeding, on the other hand, may be a

cause of progressive variation. Vigor, how-

ever, plays a very important part in the de-
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termination ofthe characters of the offspring

and if interbreeding be performed with

animals lacking in vigor or with too closely

related individuals, it leads to what may be

termed degeneration, fehe offspring being

frequently delicate, of impaired fertility

and, what is remarkable, frequently either

entirely or nearly white.

In connection with the question of inter-

crossing Professor Ewart considered the

swamping effect upon new varieties, point-

ing out how important the decision of this

point is upon the validity of the doctrine

of natural selection. Darwin himself no-

where suggests how new varieties escape

swamping, although Wagner by his theory

of isolation, and Romanes by that of phys-

iological selection, have indicated special

methods by which it may be avoided. It

seems certain, however, that new varieties

make their appearance even in the absence

of such barriers to intercrossing, and Pro-

fessor Ewart points out that it does not

seem to have occurred to biologists that a

new variety may be sufficiently vigorous or

prepotent to swamp the old, since it is un-

questionable that the vigor of the parents

has much to do with the character of the

offspring. Professor Ewart possesses a

skewbald Iceland pony which produces

richly striped hybrids to a zebra, but to

whole-colored bay, Arab, or Shetland ponies

invariably gives offspring colored exactly

like herself. So too, black Galloway bulls

frequently produce, through long- horned,

brightly colored Highland heifers, offspring

which would readily pass for pure Gallo-

ways, and it is known that the wolf is pre-

potent over the dog and the wild rabbit, rat

and mouse over their tame relatives. Grant-

ing, therefore, a variety more vigorous than

the ancestral form, intercrossing, instead of

swamping it, would only increase the num-
ber of individuals representing it, even with-

out any such barriers as are demanded by
the theories of Wagner and Romanes.

6. Maternal impressions. There is no
evidence to show that such impressions

affect in any way the offspring.

7. Needs'of the organism.

8. Direct action of the environment and

use-inheritance. Neither of these causes

is believed by Professor Ewart to have

any action in the production of definite

variations.

9. Telegony or infection. Referring to

the celebrated case of supposed telegony

described by Lord Morton, the author pro-

duced evidence showing that the observed

case was more probably due to reversion

than to infection, and furthermore he added

to his original observations on the subject

by stating that since 1895 twelve mares,

after producing sixteen zebra hybrids, have

given birth to twenty-two pure-bred foals,

in none of which is there any indication

of the action of telegon3^ It was also

pointed out that the observations of Baron

de Parana in Brazil upon the pure-bred

offspring of mares previously mated with

zebras, as well as his results obtained from

several mule-breeding establishments which

are in reality carrying on telegony experi-

ments on a large scale, were entirely neg-

ative.

The address concluded with a brief ap-

peal for the establishment of a well- equip-

ped institute for biological experimentation

on a large scale.

The address of the President was followed

by the report of the special committees ap-

pointed at the last meeting of the Associa-

tion. That on bird migration in Great

Britain dealt with the migration of larks

and swallows, while progress was reported

by the committee on the Index Animalium,

the Natural History and Ethnography of

the Malay Peninsula, the coral reefs of the

Indian regions and the Zoology of the Sand-

wich Islands.

Of the special papers presented it must

suffice to mention but a few. Mr. J. Stan-
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ley Gardiner gave an account, illustrated

by excellent lantern slides, of his observa-

tions upon the coral islands of the Mal-

dives, the evidence obtained seeming to in-

dicate that they had been formed during a

period of elevation. Dr. J. Y. Simpson

gave the results of his observations

on the occurrence of variation in binary

fission. It has been generally accepted

that this method of reproduction is merely

a duplication and that variation does not

occur in connection with it, but only as

the result of a commingling of the chro-

matin of two individuals in conjugation.

Testing this generalization by observation

of successive generations of Paramoecium

and Stylonychia, it was found that varia-

tion may accompanj'^ fission, modifications

occurring in the general outline of the

body, in its total length, in its greatest

breadth, in the distance between the con-

tractile vacuoles of Paramoecium and in the

length of the median caudal bristle of Sty-

lonychia. From the fact that such variations

do occur and may be transmitted to the

succeeding generation, it would seem that

fission is the primary method of reproduc-

tion among the Ciliate Infusoria, and that

conjugation is merely a method of compen-

sating for the waste involved in that process.

The President of the Section gave some

observations, additional to those contained

in his address and illustrated by lantern

slides, on zebras and zebra-hybrids. He
pointed out that the stripes of the zebra were

undoubtedly protective, causing the animal

to become indistinguishable at a compara-

tively short distance, and he was able to

render a dun-colored pony similarly indis-

tinguishable by tying ribbons upon it so as

to break up the uniform coloration. The

lion is the most inveterate enemy of the

zebra, which is protected by its coloration

as well as by the rapidity of its movements,

for there is no animal which the author

knew which could turn about and break

into a trot so quickly as the zebra. As to

the original nature of the coloration of the

zebra, it was pointed out that although the

forms such as the Chapman zebra, which

were less striped, might be supposed to be

most primitive, yet it was an interesting

fact that zebra-donkey hybrids were more
richly striped than pure-bred zebras.

Professor W. E. Hoyle described an in-

teresting sub-pallial luminous organ in cer-

tain forms of Cephalopods, and Mr. J.

Graham Kerr read a suggestive paper on

the ' Origin of the Limbs of Vertebrates,'

in which, after pointing out the unsatisfac-

tory nature of the theories at present ex-

istent, he suggested the possibility of the

limbs being derived for external branchiae,

such as are found in Polypterus and in cer-

tain Urodele amphibians. It may be stated,

however, that from the discussion which

followed, the new suggestion did not seem

to be received with any great amount of

favor. Major Ronald Eoss gave an account

of the experiments on the destruction of

the mosquito now being carried on in Sierra

Leone by the Liverpool School of Tropical

Medicine, and stated that although the ex-

periments had been in progress now for

only two or three months, yet there was

already an appreciable diminution in the

numbers of the insects, and maintained that

it is possible that even on the west coast

of Africa, malaria may become a thing of

the past.

Other papers presented to the Sec-

tion were ' The Pelvic Cavity of the Por-

poise as a Guide to the Determination

of the Sacral Region in the Cetacea,' by

Drs. Hepburn and Watson ;
' The Rela-

tionship of the Premaxilla in Bears,' by

Professor R. J. Anderson ;
' A Method of

Recording Local Faunas,' by Mr. E. J.

Bles ;
' The Fishes of the Coats Arctic

Expedition,' and ' A Preliminary Notice of

the Fauna of Franz Joseph Land,' by Mr.

W. S. Bruce ; ' The Behavior of Artifi-
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cially Hatched Gulls,' and ' On Germinal

Selection in Relation to Inheritance,' by

Professor J. Arthur Thompson ;
' The Tan-

ganyika Problem,' by Mr. J. E. S. Moore
;

* The Mechanism of the Frog's Tongue,' by

Professor Marcus Hartog and Mr. Nevil

Maskeleyne ;
' Dimorphism in the Foram-

inifera,' by Mr. J. J. Lister; 'The Habits

and Life Histories of some Sarawak Insects,'

by Mr. R. Shelford ;
' On a Large Nema-

tode Parasite in the Sea-urchin,' by Dr. J.

F. Gemmill ;
' On the Youngest Known

Larva of Polypterus,' by Mr. J. S. Bud-

gett ; on ' The Land Crabs of a Coral

Island,' by Mr. L. A. Borradaile; and on

'The Fauna of an Atoll,' by Mr.C.F. Cooper.

A very pleasing incident of the meeting

was the announcement of a generous gift,

amounting to £3,500, from a donor who
wished to remain anonymous, towards the

equipment of the Scottish Marine Biological

Station, now established at Millport on

Cumbrae Island in the Firth of Clyde. The

station, which was visited by a large num-
ber of the members of the Section, is ad-

mirably situated and is accomplishing most

excellent work. The present gift will be

devoted to an extension of the buildings so

as to afford quarters for those who may be

working at the station.

J. PLAYFAtR McMuRRICH.
University of Michigan.

ADDRESS OF THE PRESIDENT OF THE AN-
THROPOLOGICAL SECTION OF THE

BRITISH ASSOCIATION, IL

The insular district in the fetal brain is

a depressed area of an elongated triangular

form. The general surface of the cerebrum

occupies, all round about it, a more ele-

vated plane, and thus the insula comes to

be bounded by distinct walls, like the sides

of a shallow pit dug out in the ground.

The upper wall is formed by the lower

margins of the frontal and parietal lobes,

the lower wall by the upper margin of the

temporal lobe, and the front wall by the

frontal lobe. From each of these bounding

walls a separate portion of cerebral cortex

grows, and these gradually creep over the

surface of the insula so as to overlap it,

and eventually completely cover it over

and exclude it from the surface, in the same

way that the lips overlap the teeth and

gums. That which grows from above is

called the fronto-parietal operculum, while

that which grows from below is termed the

temporal operculum. These appear very early,

and are responsible for closing over more

than the hinder three-fourths of the insula.

The lower or temporal operculum is in the

first instance more rapid in its growth than

the upper or fronto-parietal operculum, and

thus it comes about that when their mar-

gins meet more of the insula is covered by

the former than by the latter. So far the de-

velopment is apparently precisely similar

to what occurs in the ape. The slit or fis-

sure formed by the approximation of the

margins of these two opercula is called the

Sylvian fissure, and it constitutes a natural

lower boundary for the parietal and frontal

lobes which lie above it. At first, from

the more energetic growth of the lower

temporal operculum, this fissure slants very

obliquely upward and backward, and is

very similar in direction to the correspond-

ing fissure in the brain of the ape. But in

the human brain this condition is only

temporary. Now begins that downward

movement of the parietal lobe and back

part of the frontal lobe to which reference

has been made. The upper or fronto-

parietal operculum, in the later stages of

fetal life and the earlier months of infancy,

enters into a growth antagonism with the

lower or temporal operculum, and in this

it proves the victor. The margins of the

two opercula are tightly pressed together,

and, slowly but surely, the fronto-parietal

operculum gains ground, pressing down the

temporal operculum, and thus extending
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the territory of the frontal and parietal

districts. This is a striking process in the

brain development of man, and it results

in a depression of the Sylvian fissure or

the lower frontier line of the frontal and

parietal lobes. Further, to judge from the

oblique direction of the Sylvian fissure in

the brain of the ape, the process is peculiar

to man ; in the simian brain there is no

corresponding increase in the area of cere-

bral cortex under consideration.

I do not think that it is difficult to ac-

count for this important expansion of the

cerebral surface. In the fore part of the

region involved are placed the groups of

motor centers which control the muscular

movements of the more important parts of

the body. These occupy a broad strip of

the surface which stretches across the

w^hole depth of the district concerned.

Within this are the centers for the arm
and hand, for the face, the mouth and

the throat, and likewise, to some extent,

the center for speech. In man certain of

these have undoubtedly undergone marked
expansion. The skilled movements of the

hands, as shown in the use of tools, in writ-

ing, and so on, have not been acquired

without an increase in the brain mechanism

by which these are guided. So important,

indeed, is the part played by the human
hand as an agent of the mind, and so per-

fectly is it adjusted with reference to this

oflice, that there are many who think that

the first great start which man obtained on

the path which has led to his higher devel-

opment was given by the setting of the

upper limb free from the duty of acting as

an organ of support and locomotion. It is

an old saying ' that man is the wisest of

animals because of his hands.' Without

endorsing to its full extent this view, I

think that it cannot be a matter for sur-

prise that the district of the cerebral cortex

in man in which the arm-centers reside

shows a manifest increase in its extent.

In the same region of cerebral cortex, but

at a lower level, there are also situated the

centers which are responsible, for facial ex-

pression. In the ape there is a consider-

able degree of facial play; but this is chiefly

confined to the region of the lips, and the

muscles of the face, although present in

greater mass, show comparatively little of

the differentiation which is characteristic of

the lighter and more feeble muscles in the

face of man. And then as to the effect pro-

duced : These human muscles are capable

of reflecting every fleeting emotion, every

change of mind, and, by the lines and fur-

rows their constant use indelibly fixes on the

countenance, the character and disposition

of an individual can to some extent be read.

As the power of communication between

primitive men became gradually estab-

lished, facial movements were no doubt

largely used, not only for the purpose of

giving expression to simple emotions, such

as anger or joy, but also for giving point

and force to the faltering speech of our

early progenitors by reflecting other con-

ditions of mind. The acquisition of this

power as well as the higher and more
varied powers of vocalization must neces-

sarily have been accompanied by an in-

crease of cerebral cortex in the region

under consideration. And in this con-

nection it is a point well worthy of note

that the area of cortex mapped out in the

human brain, -i^ as controlling the muscles of

the face, mouth and throat, is as large if

not larger than that allotted to the arm and

hand,t and yet it is questionable if all the

*See diagram in Schiifer's article on the ' Cerebral
Cortex ' in his recent work on physiology.

t The comparison only refers to surface area, and
this is not an absolutely true criterion of the relative

amount of cortex in each region. The arra-center

has a large amount of cortex stowed away within the
fissure of Eolando, in the shape of interlocking gyri,

which is not taken into account in a measurement
confined to the superficial surface area. Still, this

does not to any great degree detract from the argu-
ment which follows, seeing that the discrepancy is

still sufficiently marked.



642 SCIENCE. [N. S. Vol. XIV. No. 356.

muscles under the sway of the former

would weigh as much as one of the larger

muscles (say the triceps) of the arm. This

is sufficient to show that it is not muscle

power which determines the extent of the

motor areas in the cerebral cortex. It is

the degree of refinement in the movements
required, as well as the degree of variety

in muscle combinations, which apparently

determines the amount of ground covered

by a motor center.

Still, the increase in the amount of cere-

bral cortex in man due to the greater re-

finement of movement acquired by different

groups of muscles is relatively small in

comparison with the increase which has

occurred in other regions from which no

motor fibers are sent out, and which there-

fore have no direct connection with muscles.

The remarkable conclusions arrived at

by Flechsig, although not confirmed and
accepted in all their details, have tended

greatly to clear up much that was obscure

in the relations of the different districts of

cerebral cortex. More particularly has he

been able to apportion out more accurately

the different values to be attached to the

several areas of the cerebral surface. He
has shown that fully two thirds of the cor-

tex in the human brain constitutes what he

terms ' association centers.' Within these

the higher intellectual manifestations of

the brain have their origin, and judgment
and memory have their seat. They are

therefore to be regarded as the psychic

centers of the cerebral cortex.

Now, it requires a very slight acquaint-

ance with the cerebral surface to perceive

that the great and leading peculiarity of

the human brain is the wide extent of these

higher association centers of Flechsig.

Except in connection with new faculties,

such as speech, there has been relatively no
striking increase in the extent of the motor
areas in man as compared with the cortex

of the ape or the idiot, but the expansion of

the association areas is enormous, and the

increase in the frontal region and the back

part of the parietal region is particularly

well marked. It is this parietal extension

of surface which is chiefly responsible for

the pushing down of the lower frontier of

the parietal lobe and the consequent

enlargement of its territory.

I have ah'eady referred to the views

which have been recently urged by several

independent observers, that in the men who
have been distinguished during life by the

possession of exceptional intellectual power

this region has shown a very special devel-

opment.

It is a curious circumstance, and one

which is worthy of consideration, that in

the left cerebral hemisphere the Sylvian

fissure or the lower boundary of the parie-

tal lobe is more depressed than in the right

hemisphere, and, as a result of this, the

surface area occupied by the parietal lobe is

greater on the left side of the brain than

on the right side. To the physiologist it is

a matter of every-day knowledge that the

left cerebral hemisphere shows in certain

directions a marked functional preeminence.

Through it the movements of the right arm
and rights side of the body are controlled

and regulated. Within it is situated also

the active speech center. This does not

imply that there is no speech center on the

right side, but simply that the left cerebral

hemisphere has usurped the chief, if not the

entire, control of this all important function,

and that from it are sent out the chief part,

if not the whole, of the motor incitations

which give rise to speech. The significance

attached to the dominant power of the left

hemisphere receives force from the now
well-established fact that in left-handed in-

dividuals the speech function is also trans-

ferred over to the right side of the brain.

To account for this functional preeminence

of the left cerebral hemisphere numerous

theories have been elaborated. The inter-
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est attached to the subject is very consider-

able, but it is impossible on the present

occasion to do more than indicate in the

briefest manner the three views which have

apparently had the widest influence in shap-

ing opinion on this question. They are :

(1) That the superiority of the left cerebral

hemisphere is due to its greater weight and

bulk
; (2) that it may be accounted for by

the greater complexity of the convolutions

on the left brain and the fact that these

make their appearance earlier on the left

side than on the right side
; (3) that the

explanation lies in the fact that the left side

of the brain enjoys greater advantages in

regard to its blood supply than the right

side.

N^ot one of these theories when closely

looked into is found to possess the smallest

degree of value. Braune* has shown in

the most conclusive manner that if there is

any difference in weight between the two

hemispheres it is a difference in favor of the

right and not of the left hemisphere ; and

I may add from my own observations that

this is evident at all periods of growth and

development. Equally untrustworthy are

the views that have been put forward as to

the superiority of the left hemisphere from

the point of view of convolutionary de-

velopment. I am aware that it is stated

that in two or three cases where the brains

of left-handed people have been examined

this superiority was evident on the right

hemisphere. This may have been so ; I

can only speak for the large percentage of

those who are right-handed ;
and I have

never been able to satisfy myself that either

in the growing or fully developed brain is

there any constant or marked superiority

in this respect of the one side over the

other ; and I can corroborate Eckerf in his

statement that there is no proof that the

* ' Das Gewichtsverhaltniss der rechten zur linken

Hirnhalfte beim Menschen,' Archiv fur Anat.

f Archiv fur Anthropologie, 1868, Bd. CXI.

convolutions appear earlier on the one side

than on the other. The theory that an ex-

planation is to be found in a more generous

blood supply to the left hemisphere is more
difficult to combat, because the amount of

blood received by each side of the brain de-

pends upon two factors, viz., the physical

conditions under which the blood-stream is

delivered to the two hemispheres and the

caliber of the arteries or tubes of supply.

Both of these conditions have been stated

to be favorable to the left hemisphere. It

is a matter of common anatomical knowl-

edge that the supply pipes to the two sides

of the brain are laid down somewhat differ-

ently, and that the angles of junction, etc.,

with the main pipe are not quite the same.

Further, it is true that the blood-drains

which lead away the blood from the brain

are somewhat different on the two sides.

Whether this would entail any marked dif-

ference in the blood-pressure on the two

sides I am not prepared to say. This

could only be proved experimentally ; but,

taking all the conditions into consideration,

I am not inclined to attach much impor-

tance to the argument. It is easy to deal

with the loose statements which have been

made in regard to the size of leading supply

pipe (viz., the internal carotid artery). It

passes through a bony canal on the floor of

the cranium on its way into the interior of

the cranial box. Its size can therefore be

accurately gauged by measuring the sec-

tional area of this bony tunnel on each side.

This I have done in twenty-three skulls

chosen at random, and the result shows

that considerable differences in this respect

are to be found in different skulls. These

discrepancies, however, are sometimes in

favor of the one side and at other times in

favor of the other side, and when the com-

bined sectional area for all the skulls ex-

amined was calculated, it was, curiously

enough, found to be 583|^ sq. mm. for the

left side and 583 sq. mm. for the right side.
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Leaving out of count the asymmetry in

the arrangement of the convolutions in the

two hemispheres, which cannot by any

amount of ingenuity be twisted into such a

form as to give a structural superiority to

one side more than the other, the only

marked difference which appears to possess

any degree of constancy is the increase in the

territory of the left parietal lobe produced

by the more marked depression of its lower

frontier line (Sylvian fissure). That this

is in any way associated with right-handed-

ness or with the localization of the active

speech center in the left hemisphere I am
not prepared to urge, because the same con-

dition is present in the ape. It is true that

some authorities* hold that the ape is

right-handed as well as man, but in the

gardens of the Royal Zoological Society of

Ireland I have had a long and intimate ex-

perience of both anthropoid and lower apes,

and I have never been able to satisfy my-
self that they show any decided preference

for the use of one arm more than the other.

That differences do exist in the more in-

timate structural details of the two hemi-

spheres, which give to the left its functional

superiority, there cannot be a doubt ; but

these have still to be discovered. Bastian

has stated that the gray cortex on the left

side has a higher specific gravity, but this

statement has not as yet received corrobora-

tion at the hands of other observers.

I have already mentioned that man's
special endowment, the faculty of speech,

is associated with striking changes in that

part of the cerebral surface in which the

motor center for articulate speech is lo-

cated. It is questionable whether the ac-

quisition of any other system of associated

muscular movements has been accompanied
by a more evident cortical change. The
center in question is placed in the lower

*Ogle, 'On Dextral Preeminence,' Trans. Med.

Chirurg. Soc, 1871; Aim6 Pere, ' Les Courbures lat-

4rales normales an rachis humain,' Toulouse, 1900.

and back part of the frontal lobe. We
have seen that the insular district is cov-

ered over in the hinder three-fourths of its

extent by the fronto-parietal and temporal

opercula, and thus submerged below the

surface and hidden from view. The brain

of the ape and also of the microcephalic

idiot with defective speech goes no further

in its development. The front part of the

insular district remains uncovered and ex-

posed to view on the surface of the cere-

brum. In man, however, two additional

opercula grow out and ultimately cover

over the fore part of the insula. These

opercula belong to the lower and back part

of the frontal lobe, and are to be looked

upon as being more or less directly called

into evidence in connection with the acqui-

sition of articulate speech.

The active speech center is placed in the

left cerebral hemisphere. We speak from

the left side of the brain, and yet when the

corresponding region * on the right side is

examined it is found to go through the

same developmental steps.

The stimulus which must have been given

to general cerebral growth in the associa-

tion areas by the gradual acquisition of

speech can hardly be exaggerated.

During the whole course of his evolution

there is no possession which man has con-

trived to acquire which has exercised a

stronger influence on his higher develop-

ment than the power of articulate speech.

This priceless gift, ' the most human mani-

festation of humanity' (Huxley), was
not obtained through the exertions of any
one individual or group of individuals. It

is the result of a slow process of natural

growth, and there is no race, no matter how
* Eudinger and others have tried on verj- unsub-

stantial grounds to prove that there is a difference in

this region on the two sides of the brain. There is,

of course, as a rule, marked asymmetry ; but I do

not think that it can be said vrith truth that the cor-

tical development of the region is greater on the left

side than on the right.
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low, savage or uncultured, which does not

possess the power of communicating its

ideas by means of speech. ''If in the

present state of the world," sa_ys Charma,
'

' some philosopher were to wonder how man
ever began to build those houses, palaces,

and vessels which we see around us, we
should answer that these were not the

things that man began with. The savage

who first tied the branches of shrubs to

make himself a shelter was not an architect,

and he who first floated on the trunk of a

tree was not the creator of navigation,"

And so it is with speech. Rude and im-

perfect in its beginnings, it has gradually

been elaborated by the successive genera-

tions that have practiced it.

The manner in which the faculty of

speech originally assumed shape in the

early progenitors of man has been much
discussed by philologists and psychologists,

and there is little agreement on the subject.

It is obvious that all the more intelligent

animals share with man the power of giving

expression to certain of the simpler condi-

tions of mind both by vocal sounds and by
bodily gestures. These vocal sounds are of

the interjectional order, and are expressive

of emotions or sensations. Thus the dog is

said, as a result of its domestication, to

have acquired the power of emitting four or

five different tones, each indicative of a

special mental condition and each fully

understood by its companions. The com-

mon barn-door fowl has also been credited

with from nine to twelve distinct vocal

sounds, each of which is capable of a special

interpretation by its fellows or its chickens.

The gestures employed by the lower ani-

mals may in certain cases be facial, as ex-

pressed by the grimaces of a monkey, or

changes in bodily attitude, as we see con-

tinually in the dog.

I think that it may not be unreasonably

inferred that in the distant past the remote

progenitors of man relied upon equally

lowly means of communicating with their

fellows, and that it was from such humble

beginnings that speech has been slowly

evolved.

There cannot be a doubt that this method
of communicating by vocal sounds, facial

expressions and bodily gestures is capable

of much elaboration ; and, further, it is

possible, as some hold, that it may have at-

tained a considerable degree of perfection

before articulate speech began to take form

and gradually replace it. Much of it in-

deed remains with us to the present day.

A shrug of the shoulders may be more elo-

quent than the most carefully prepared

phrase ; an appropriate expression of face,

accompanied by a suitable ejaculation, may
be more withering than a flood of invective.

Captain Burton tells us of a tribe of North

American Indians whose vocabulary is so

scanty that thej^ can hardly carry on a con-

versation in the dark. This and other facts

have led Mr. Tylor, to whom we owe so

much in connection with the early history

of man, to remark :
" The array of evidence

in favor of the existence of tribes whose

language is incomplete without the help of

gesture-signs, even for things of ordinary

import, is very remarkable"; and, further,

" that this constitutes a telling argument in

favor of the theory that gesture-language

is the original utterance of mankind out of

which speech has developed itself more or

less fully among different tribes." It is a

significant fact also, as the same author

points out, that gesture-language is, to a

large extent, the same all the world over.

Many of the words employed in early

speech were undoubtedly formed, in the

first instance, through the tendency of man
to imitate the natural sounds he heard

around him. To these sounds, with various

modifications, was assigned a special con-

ventional value, and they were then added

to the growing vocabulary. By this means

a very decided forward step was taken, and
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now primitive man became capable of giv-

ing utterance to his perceptions by imitative

sounds.

Max Miiller, although bitterly opposed to

the line of thought adopted by the ' Imita-

tive School ' of philologists, has expressed

their views so well that I am tempted to

use the words he employed in explaining

what he satirically branded as the ' Bow-
wow Theory. ' He says :

" It is supposed

that man, being yet mute, heard the voices

of the birds, dogs and cows, the roaring of

the sea, the rustling of the forest, the mur-
mur of the brook and the whisper of the

breeze. He tried to imitate these sounds,

and finding his mimicking cries useful as

signs of the object from which they pro-

ceeded, he followed up the idea and elabo-

rated language."

Hood* humorously and unconsciously

illustrates this doctrine by a verse descrip-

tive of an Englishman, ignorant of French,

endeavoring to obtain a meal in France :

' Moo !
' I cried for milk

;

If I wanted bread
My jaws I set agoing

;

And asked for new-laid eggs
By clapping hands and crowing.

But, although much of early articulate

speech may have arisen by the development
of interjectional sounds and the reproduc-

tion, by the human vocal organs, of natural

sounds, it is very unlikely that these af-

forded the only sources from which words
were originally derived. Romanes insists

upon this, and, in support of his argument,
refers to cases where children invent a
language in which apparently imitative

sounds take no part. He likewise alludes

to the well-known fact that deaf mutes oc-

casionally devise definite sounds which
stand for the names of friends. In the

light of such evidence, he very properly

asks, ' Why should it be held impossible for

primitive man to have done the same ?'

* Quoted from ' The Origin of Language, ' by Hens-
leigh Wedgwood, 1866.

The value of spoken language as an in-

strument of thought is universally admit-

ted, and it is a matter incapable of contra-

diction that the higher intellectual efforts

of man would be absolutely impossible were
it not for the support which is afforded by
articulate speech. Darwin expresses this

well when he says: "A complex train of

thought can no more be carried on without

the aid of words, whether spoken or silent,

than a long calculation without the use of

figures or symbols. '

' Such being the case, I

think that we may conclude that the acqui-

sition of speech has been a dominant factor

in determining the high development of the

human brain. Speech and mental activity

go hand in hand. The one has reacted on

the other. The mental effort required for

the coining of a new word has been imme-
diately followed by an increased possibility

of further intellectual achievement through

the additional range given to the mental

powers by the enlarged vocabulary. The
two processes, mutually supporting each

other and leading to progress in the two
directions, have unquestionably yielded the

chief stimulus to brain development.

More than one philologist has insisted

that ' language begins where interjection

ends.' For my part, I would say that the

first word uttered expressive of an external

object marked a new era in the history of

our early progenitors. At this point the

simian or brute-like stage in their develop-

mental career came to an end and the

human dynasty endowed with all its intel-

lectual possibilities began. This is no new
thought. Romanes clearly states that in

the absence of articulation he considers it

improbable that man would have made
much psychological advance upon the an-

thropoid ape, and in another place he re-

marks that ' a manlike creature became

human by the power of speech.

'

The period in the evolution of man at

which this important step was taken is a
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vexed question, and one in the solution of

which we have little solid ground to go

upon beyond the material changes produced

in the brain and the consideration of the

time that these might reasonably be sup-

posed to take in their development.

Darwin was inclined to believe that ar-

ticulate speech came at an early period in

the history of the stem-form of man. Ro-

manes gives a realistic picture of an indi-

vidual decidedly superior to the anthropoid

ape, but distinctly below the existing sav-

ages. This hypothetical form, half simian,

half human, was, according to his sponsor,

probably erect ; he had arrived at the

power of shaping flints as tools, and was a

great adept at communicating with his fel-

lows by gesture, vocal tones and facial

grimaces.

With this accomplished ancestor in his

mental eye, it is not surprising that Ro-

manes was inclined to consider that artic-

ulate speech may have come at a later pe-

riod than is generally supposed.

At the time that Romanes gave expres-

sion to these views he was not acquainted

with the verj^ marked structural peculiar-

ities which distinguish the human brain in

the region of the speech center. I do not

refer to the development of the brain in

other districts, because possibly Romanes
might have held that the numerous accom-

plishments of his speechless ancestor might

be sufficient to account for this ; I merely

allude to changes which may reasonably be

held to have taken place in direct con-

nection with the gradual acquisition of

speech.

These structural characters constitute

one of the leading peculiarities of the

human cerebral cortex, and are totally

absent in the brain of the anthropoid ape

and of the speechless microcephalic idiot.

Further, it is significant that in certain

anthropoid brains a slight advance in the

same direction may occasionally be faintly

traced, whilst in certain human brains a

distinct backward step is sometimes no-

ticeable. The path which has led to this

special development is thus in some meas-

ure delineated.

It is certain that these structural addi-

tions to the human brain are no recent ac-

quisition by the stem-form of man, but are

the result of a slow evolutionary growth—

a

growth which has been stimulated by the

laborious efforts of countless generations to

arrive at the perfect coordination of all the

muscular factors which are called into play

in the production of articulate speech.

Assuming that the acquisition of speech

has afforded the chief stimulus to the gen-

eral development of the brain, and thereby

giving it a rank high above any other fac-

tor which has operated in the evolution of

man, it would be wrong to lose sight of the

fact that the first step in this upward move-

ment must have been taken by the brain

itself. Some cerebral variation—probably

trifling and insignificant at the start, and

yet pregnant with the most far-reaching pos-

sibilities—has in the stem-form of man con-

tributed that condition which has rendered

speech possible. This variation, strength-

ened and fostered by natural selection, has

in the end led to the great double result of

a large brain with wide and extensive asso-

ciation areas and articulate speech, the two

results being brought about by the mutual

reaction of the one process upon the other,

D. J. Cunningham.

PROFESSOR PAWLOW'S RESEARCHES ON
THE PHYSIOLOGY OF SECRETION.

The publication, last year, of the condi-

tions whibh are to govern the award of the

Nobel prizes was followed not long since by

the announcement that Professor J. P.

Pawlow of St. Petersburg had been desig-

nated, with Professor Niels R. Finsen of

Copenhagen, as the first recipient of this

hoaor, for the most important discovery in



648 SCIENCE. [N. S. Vol. XIV. No. 356.

the department of physiology or of medi-

cine. To those readers of Science who are

not familiar with the details of modern
physiological investigation, a brief review

of the more important work of this brilliant

Russian investigator may be of interest.

Professor Pawlow's researches have, for

the most part, been directed to the solution

of problems connected with the physiology

of secretion. His persistent efforts in this

field have been crowned with success to an
unusual degree ; and physiology owes to

him and his coworkers much of the prog-

ress which has been made in recent years

towards a clearer understanding of the

processes of digestion in the animal organ-

ism. New experimental methods have
been devised, and older ones applied to

new purposes.

With reference to the nitrogenous met-

abolism of the salivary glands, Pawlow
showed (1888) by direct chemical analysis,

that anabolic and katabolic processes are

coincident in the secreting organ. This

observation, usually overlooked by physiol-

ogists, was in itself an important contri-

bution to the theory of secretion. The
extensive series of experiments on the

innervation of the gastric and pancreatic

glands—researches which have had their

origin in Pawlow's laboratory—have evoked
the widest attention. In this study of

gastric secretion the improvements in the

general technique consisted primarily in

the simultaneous introduction of an ordi-

nary gastric fistula (in dogs) and a division

of the oesophagus in the middle of the neck.

The cut ends were attached to openings in

the neck so that swallowed food passed

out at one opening without reaching the

stomach; and, through the other, food

which it was desired should enter the

stomach could be passed in. The more
important facts ascertained by the use of

this method were, that when food is eaten

a flow of gastric juice is started ; inasmuch

as under the experimental conditions re-

ferred to the ingested material fails to reach

the stomach, the reflex character of the im-

pulses which provoke the secretion can

thus be demonstrated. The paths along

which the reflex stimulation reaches the

gastric glands were shown to be the vagus

nerves ; for while section of the splanchnics

does not interfere with the reflex secretion,

this reaction entirely disappears after di-

vision of the vagi. To make the proof

complete, Pawlow showed that artificial

stimulation of the peripheral end of a cut

vagus will incite a flow ofactive gastric juice.

The possibility of obtaining pure gastric

juice uncontaminated with the products of

digestion was thus accomplished in a way
never before equaled. It remained, how-

ever, to observe the production of the se-

cretion and its properties during the course

of actual digestion. Heidenhain had al-

ready developed a method of isolating one

portion of the stomach from the rest, so that

it was possible to keep animals in this con-

dition under observation for a long period.

In his operations, however, the nerve sup-

ply to the isolated portion was undoubtedly

seriously interfered with. Pawlow im-

proved the method, so that there remained

an undisturbed nerve distribution, the func-

tional importance of which he clearly

showed. Secretion in the isolated portion

could thus be followed while digestion was

proceeding in the adjoining parts of the

stomach.

Along similar lines our knowledge of the

work of the pancreas and the production of

the bile has been largely added to by Paw-

low and his pupils. The introduction of a

successful method for obtaining permanent

fistulas has been followed by a study of the

secretory activity of the pancreatic gland.

The reflex character of the ordinary stimuli

has been demonstrated, and the paths

through which the impulses reach the gland

ascertained. The existence of inhibitory
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nerves for the secretory glands has been

made more probable by Pawlow. The true

significance of this discovery lies in the fact

that it has enabled us to appreciate more

clearly the mechanism by which the secre-

tory glands, like other organs, adapt them-

selves so perfectly to the work which they

have to accomplish at different times.

With pure digestive juices made thus

readily available, it is not surprising to find

interest in the study of their composition

renewed. The way has been opened for

more purely chemical investigations, such

as the recent one of Professor v. Nencki

—

a colleague of Professor Pawlow—on the

character of the enzymes of the gastric

juice. From the general biological point

of view, one of the most interesting aspects

of the work of the St. Petersburg school is

the demonstration of the purposeful char-

acter of secretion into the alimentary

canal. Quantitatively and qualitatively

the work of the glands varies with the

character of the substances upon which

they exert their action at different times.

Changes in diet bring variations in the

character of secretion . Pawlow has broadly

expressed this viev/ in summarizing his

contributions to our knowledge of the spe-

cific excitability of the digestive glands.

He writes :
" Our results have, we trust,

dispelled from our domain, once for all, the

unfruitful idea that the alimentary canal

is excitable by any agent whatsoever, me-

chanical, chemical or thermal, without re-

gard to the peculiarity of each specific di-

gestive task. At present, agencies such as

these, vigorously applied, must be regarded

merely as favoring or inhibitory influences,

not as the normal and determining factors

which excite secretory activity. In place of

gross uncertainty (Scheinwissen) we now
see the outlines of an artistic mechanism

which, like everything that we understand

in nature, exhibits an unusual degree of ex-

actness and utility in her processes."

It remains to speak of Pawlow's work
(in cooperation with v. Nencki and others)

on the functions of the liver. Here again

a brilliant operative technique—the Eck fis-

tula, by which the portal blood is diverted

directly into the vena cava without entering

the hepatic capillaries—has inaugurated

progress. The splendid researches on the

seat of urea formation in mammals have
modified and shaped the current teaching of

this subject and other aspects of interme-

diary metabolism. What light they may
throw upon the pathogeny of certain abnor-

mal states, such as uraemia and diabetes,

can scarcely be foretold.

Among the comparatively recent contri-

butions to physiological literature no book
has exerted a more stimulating influence

than Pawlow's ' Die Arbeit der Verdauungs-

driisen ' (J. F. Bergmann, Wiesbaden, 1898)

.

It summarizes in suggestive chapters the

main achievements of the author in his

chosen field of work. Its original treat-

ment of the problems in this domain has

aroused the interest of both physiologists

and physicians ; and the work has already

served in fulfilment of the author's hope,

to further physiological science by promot-

ing a more active interchange of ideas

between the practitioner and the laboratory

worker. Pawlow's work has demonstrated

what Sir Michael Foster has written in

another connection: that /'the heart of

physiology is in the laboratory. It is this

which sends the life-blood through its

frame ; and in respect to this, perhaps,

more than anything else, has the progress

of the past years been striking."

Lafayette B. Mendel.
Sheffield Scientific School

OF Yale University.

SCIENTIFIC BOOKS.

Report of the Sanitary Investigations of the Illinois

River and its Tributaries. The Illinois State

Board of Health, 1901.
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The self-purification of streams has been for

many years a perennial subject of discussion

among sanitarians. Early faith in the power

of running water to purify itself was severely

shaken by the advent of the science of bac-

teriology, and the postulate that ' no river

was long enough to purify itself was accepted

by many as representing the ultimate con-

clusion of science upon the subject. Recently

data have been accumulating in the opposite

direction and apparently indicate that under

certain conditions streams do tend to become

purer as they flow. A notable instance of this

may be found in a report just issued by the

Illinois State Board of Health on the Sanitary

Investigations of the Illinois River and its

Tributaries, with special reference to the efifect

of the sewage of Chicago on the Des Plaines

and Illinois rivers prior to and after the open-

ing of the Chicago drainage canal.

Advance notes upon the same subject, issued

in 1900, gave the results of chemical and
bacteriological examinations of samples of

water at various points on these streams be-

tween Chicago and the Mississippi made during

the summer and autumn of 1899, before the

opening of the drainage canal. The present

report gives, in addition to the figures then ob-

tained, the results of further examinations

made in 1900 with the drainage canal in use.

The work was conducted by the State Board of

Health, under the direction of Dr. John H,
Long, professor of chemistry, Northwestern

University Medical School, and Mr. Jacob A.

Harman, civil engineer, of Peoria. Dr. Long
was assisted in the qualitative bacteriological

work by Professors F. Robert Zeit and Gustav

Fiitterer, of the Northwestern University Medi-

cal School. The reports of these gentlemen

are prefaced by an introductory chapter of

thirty-four pages by Dr. James A. Egan, secre-

tary of the Illinois State Board of Health, upon
the ' Pollution of the Illinois River as affected

by the Drainage of Chicago and other Cities.'

This contains a historical sketch of early in-

vestigations of the river, a compilation of

various opinions upon the self-purification of

streams and a summary of the results obtained

by the recent investigations.

Dr. Long's report of the chemical and

bacteriological examinations occupies seventy-

seven pages and that of Mr. Harman, entitled

' A Preliminary Sanitary Survey of the Illinois

River Drainage Basin,' one hundred and five

pages. They include tables showing popula-

tioa, rainfall, stream gaugings, water-supply

and sewerage statistics, analyses, etc. The
brief report by Professors Zeit and Fiitterer

describes the various species of bacteria found

at each station, with special reference to their

pathogenic qualities.

The most interesting feature of the report is

naturally the comparison of the condition of

the Illinois River before and after the opening

of the Chicago drainage canal. In order to

appreciate this a knowledge of the local condi-

tions is necessary. For many years the bulk of

the sewage of Chicago has discharged into the

Chicago River, a small stream with north and

south branches uniting in the heart of the city

to flow into Lake Michigan. This has been a

menace to the public water supply, which is

taken from the lake, and in order to lessen the

danger a pumping station was established at

Bridgeport in 1865, by which the water from

the polluted south branch was pumped into the

Illinois and Michigan canal, whence it found

its way westward into the Illinois and Missis-

sippi Rivers. This not being suflBcient to re-

lieve the situation in Chicago a drainage canal

was designed to connect the Chicago River with

the Des Plaines River, which is one of the

streams which unite to form the Illinois River.

A western outlet to Lake Michigan was thus

provided, which naturally changed the current

in the Chicago River. After ten years of con-

struction the canal was opened on January 17,

1900. Prior to this from 30,000 to 50,000 cubic

feet per minute was pumped at Bridgeport, and

it has been estimated that in 1899 this contained

from 85 to 90 per cent, of the total sewage of

Chicago. Since the opening of the canal the

actual amount of sewage sent westward has

increased, but the amount of water has in-

creased in a far greater ratio, the law requiring

a minimum flow in the canal of 300,000 cubic

feet per minute. According to Dr. Long's re-

port the increased dilution thus brought about

has resulted in an improved condition of the

sanitary quality of the water in the Illinois
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River. The analyses upon which this opinion

is based are too extensive to reproduce here,

but those who dwell in the lower Illinois valley

and those who have feared the possible effect

of the sewage of Chicago upon the water sup-

ply of St. Louis should observe the following

emphatic statement ,of Dr. Long : He says :

" I believe that it may be safely said that if the

whole of the sewage of Chicago were to be ex-

cluded from the Illinois River, the condition at

Grafton (where it enters the Mississippi) would

remain unchanged so far as its organic contents

and bacterial organisms are concerned."

The character of the Chicago sewage, the

condition of the various tributary streams, the

self-purification of the Illinois River and its

subsequent pollution by Peoria and other cities

are all fully discussed in the report.

The analytical work appears to have been

carefully done, but it is to be regretted that

certain portions of what is now considered to

be a complete water analysis are omitted. For

example, the amount of coloring matter was

not measured and consequently the determina-

tion of oxygen consumed cannot be fully inter-

preted. The measurement of turbidity was

likewise omitted ; nor is any mention made of

microscopical examinations. Determinations of

dissolved oxygen and free carbonic acid, taken

in connection with the other observations,

would have thrown much light upon the self-

purification of the stream. Nevertheless, the

results as they stand are of great value and re-

flect credit upon those who conducted the work.

It is the intention of the Illinois State Board

of Health to extend observations of this char-

acter to other streams until the sanitary survey

of the state shall be complete.

G. C. Whipple.

Leitfaden der Wetterkunde. Gemeinverstand-

lich bearbeitet von Dr. R. Borestein. Mit

52 in den Text eingedruckten Abbildungea

und 17 Tafeln. Braunschweig, Friedrich

VieweguudSohn, publishers. 1901. Price,

6 Mk.
This book is intended as a popular treatise

on the weather, for the use of farmers, sailors

and others whose pursuits are affected by the

weather, and also for the benefit of all who

may be interested in natural phenomena. Its

object is to give the elementary facts of mete-

orology and explain the scientific principles on

which weather forecasts are made. The author

hopes thus to enable his readers to better

understand and apply the forecasts as made by

the national bureaus and to make forecasts

for themselves. The publishers explain that

among other new things embodied in the book

are the results of the scientific balloon ascents

and an account of the various weather services

of the world.

The book is interestingly written and well

illustrated. The distribution of rainfall and

temperature over Europe is graphically illus-

trated by four colored charts. Perhaps the

most attractive feature in the book is the re-

production of the best of the pictures from the

International Cloud Atlas, showing in approxi-

mately natural colors the different types of

clouds, all of which are derived from photo-

graphs. This is a feature that other text-books

would do well to copy.

The chief criticism of the book is that it is

written almost entirely from a German stand-

point. The quotations are chiefly from Ger-

man authors and the illustrations are derived

chiefly from German sources. The only map
of the world contained in the book is one illus-

trating the distribution of pressure. Several

pages are given to describing the weather ser-

vice of Germany ;
only a paragraph is given to

the weather service of the United States. The
balloon ascents quoted were those made by the

German Aeronautical Society, and no mention

is made of modern kite work. Perhaps this

was intended by the author, as he was writing

chiefly for German readers, but a foreigner

misses the broad cosmopolitanism such as is

found, for example, in the work of Dr. Hann.

H. H. Clayton.

Who^s Who in America. A Biographical Dic-

tionary of Notable Living Men and Women
of the United States. Edited by John W.
Leonard. Chicago, A. N. Marquis and

Company. 1901-1902. Pp. xvi + 1304.

The initial edition of this work, published

two years ago, made a niche for itself in cur-

rent literature and a place for itself on the most
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convenient shelf of the student ; and the second

edition, now in distribution, seems still more

useful. Primarily the book is a biographic dic-

tionary of a perfection approaching the ideal,

in which the lives of prominent Americans are

written in sufficient fulness for practical pur-

poses ; it is also a directory to prominent Amer-

icans by full names and present addresses.

Naturally the first question as to the value of

such a book connects itself with the classifica-

tion, i. e., with the definition of prominence

and with the editor's success in equitably cleav-

ing the mass of 80,000,000 into portions of 12,-

000 and 79,988,000, respectively, along the

precise lines of the definition. Of course the

performance of this task would out-Hercules

the classic hero ; it can never be done with

mathematical precision, and even if it were

made right for one day it would be wrong for the

next
;
yet the chief excellence of ' Who's Who

in America ' lies in the truly remarkable meas-

ure of success with which the editor has estab-

lished and maintained his 'primary definition.

It is this measure of success in classifying

prominence which gives the work its greatest

utility ; for the user may be reasonably certain

of finding within it desired facts relating to any

celebrity, and this without undue labor of

search through irrelevant biographic material.

The 1899 edition contained 8,602 names, of

which 752 are omitted in the 1901 edition, 498

by reason of known death, and the remaining

254 for various reasons ; the later edition in-

cludes 11,551 names. Classified by residence

(as they are in the introductory pages), these

celebrities are distributed throughout the 45

States, 6 Territories and 1 District of the

United States, and 47 foreign countries
; 11,187

reside in the United States, 370 live perma-

nently abroad, and 44 do not report. Of those

resident in the United States 2,849 are credited

to New York, 1,010 to Massachusetts, 889 to

District of Columbia, 880 to Pennsylvania and
704 to Illinois; then follow Ohio, 422; New
Jersey, 314 ; California, 291 ; Connecticut, 266

;

Missouri, 222 ; Maryland, 205 ; and the remain-

ing States and Territories yielding less than 200

each of the aggregate. It would not be easy to

class the celebrities by vocation, and the editor

has not attempted to do so ; but scientists may

feel gratification in the fact that their impor-

tant class has received especial care and effort,

and that scientific eminence seems to have ade-

quate recognition—indeed, scarcely a page is

without one or more names distinguished in

some line of scientific activity. Withal the

book is a model of condensation and—consider-

ing the extreme difficulty of attaining accuracy

in details of biography, bibliography, nomen-
clature, residence, etc.—a marvel of accuracy.

The new edition, like the old, is enriched by
a readable prefatory narration of editorial ex-

perience, and still more by suggestive statistical

tables, of which that entitled ' Educational Sta-

tistics ' is a real contribution to knowledge.

Of the 11,551 persons biographed, 9,760 fur-

nished educational data, and in 8,141 cases the

data permit useful classification. Of these

8,141 persons, 5,775 are collegians and 4,810

out of these graduates ; 808 were educated only

in common schools, 282 were privately edu-

cated, while 31 were self-taught. These fig-

ures, with the carefully selected data on which

they rest, afford America's strongest argument

in favor of higher education ; at the same time

they reveal the country's unparalleled element

of strength in the possibility of eminence to those

helped only by the public schools, and even to

those not helped at all, along educational ways.

The book is notably fit in size, weight, qual-

ity of paper, typography, abbreviations, bind-

ing, and other matters which go to make up

satisfactory book-making.
W JM.

SCIENTIFIC JOURNALS AND ARTICLES.

The Botanical Gazette for July contains the

following papers : Charles E. Allen writes ' On
the Origin and Nature of the Middle Lamella.'

The general conclusion is reached that this

structure is not merely the partition wall as

laid down, either as a single or a double layer

;

nor is it merely an intercellular substance or

cement, a means for binding the cells together.

It is a wall layer with a complicated history,

undergoing after its appearance changes in

form, in mass, and in chemical composition.

Carleton E. Preston has written upon ' Struc-

tural Studies of Southwestern Cactacese.' From
a study of eight representative forms various
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conclusions are reached, among which are

the following : There is a slight variation in

the roots as regards branching and vascular

limits ; in the stem there is a great range of

structural deviations, which take place along

definite lines and by defiuite steps, the varia-

tion exteadiug to bundle branching and reticu-

lation, extent of succulence, character of par-

enchyma, of pith and cortex, development of

mucilage, and even to the kinds of elements

entering into the xylem. Suggestive results

from the systematic point of view were also

obtained. Alfred Rehder has written upon

Vasilima and Schizonotus of Rafinesque, both

of which he regards as properly synonyms of

Sorharia. Arthur Bennett makes the first

record of the appearance of Potamogeton poly-

gonifolius in Newfoundland, the only other

known North American situation being on the

island of Nova Scotia.

In the numbers for August and September

three continued papers appear. Dr. F. L.

Stevens has written upon ' Gametogenesis and
Fertilization in Albugo '

; and Dr. W. L. Bray
upon ' The Ecological Relations of the Vegeta-

tion of Western Texas.' Both of these papers

will be noticed upon their conclusion in the

October number. The third paper is by Dr.

Florence May Lyon, entitled ' A Study of the

Sporangia and Gametophytes of Selaginella

apus and S. rupestris.'' The description of S.

apus is the first account yet published of the de-

tails of development of both gametophytes of

any species of Selaginella. A preliminary study

of the megaspore and female gametophyte of

S. rupestris is added. The most striking fact

observed is the persistent retention of the mega-

spores within the unshed sporangia throughout

the formation of the prothallium and of the

embryo. In the case of S. rupestris, at the

time the strobilus is separated from the plant

by the decay of the vegetative part beneath,

it appears covered with sprouting plantlets.

The megaspores of S. apus are shed before the

embryo has emerged. The significance of this

sequence of events lies in the resemblance to

the formation of seeds in the higher plants.

But one or two megaspores of S. rupestris form,

whereas the normal number four appears in S.

apus. The description of the male gametophyte

differs from that given by BelajefF. It consists

of a single cell, presumably the vestige of the

prothallium, and the two masses of spermato-

zoid-produclng cells. Fertilization is accom-

plished in a manner suggestive at least of the

seed plants. The mlcrosporangia open with

force when the male gametophytes are mature,

and the latter are shed like pollen grains.

The outer wall of the microspore has cracked

open at this stage and the endospore protrudes

in a papilla-like protuberance like a very short

pollen tube. This ruptures and the spermato-

zoids are freed In a mass of slime that is at-

tracted toward the archegonia. Microspores

were found within the megasporangia, having

been hurled in when the latter were gaping

open. The bryophyte-like character of the

spermatozoids claimed for the Lycopodiacese

was not demonstrated in these two species.

As regards their form they were typically fern-

like, spirally coiled, and the presence of cilia

not determined. The methods by which the

strobili were sectioned with their nut-like spores

in situ is given in detail.

In all the numbers there are the usual ' Briefer

Articles,' 'Reviews of Current Literature' and
' News Items.'

The August number of the American Geolo-

gist contains a history and biographical sketch

of the late George M. Dawson, of Canada.

The paper is accompanied by a portrait of

Mr. Dawson and a bibliography of his writings.

' The Pleistocene Problem of the North Atlan-

tic Plain,' by Geo. Shattuck, contains a discus-

sion of the views of W J McGee and N. H.

Darton followed by those of Professor R. D.

Salisbury. The writer concludes by stating

his own views based on considerable field work
in the area. He claims that five terraces have

formed in this period and he approaches their

study through a study of the present work of

the Chesapeake and the Atlantic Ocean. For

these four formations below the present terrace

he proposes the following names : (1) Talbot,

(2) Wicomico, (3) Sunderland, (4) Lafayette.

In the editorial comment is an extended descrip-

tion of ' The Department of Geology in the Na-

tional Museum.' This discussion is accompanied

with five plates illustrating types of the various
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collections. Following this is the ' Review of

Recent Geological Literature' and the 'Author's

Catalogue of Recent Geological Literature.'

The September number contains a valuable dis-

cussion of 'The Basic Rocks of Northeastern

Maryland and their Relation to the Granite,'

by Alfred Gray Leonard. The author describes

several rocks, all from a limited area, ranging

from acid to ultra-basic. He attempts ' to

show that these types are intimately associated

in their geological occurrence and closely re-

lated in composition ; that many of the types

graduate into others by intermediate varieties,

and that they probably represent facies of one

original magma.' The article is accompanied

by four plates of microphotographs illustrating

rock structures, and a map showing the distri-

bution of the varieties in the area studied. 'A

Preliminary Geologic Section in Alpena and

Presque Isle Counties, Michigan,' by Amadeus

W. Grabau, has a plate showing a geological

section at Thunder Bay accompanied by a de-

scription of the various outcrops. This is fol-

lowed by ' Editorial Comment on the Archsean

of the Alps.'

The October number of the American Jour-

nal of Mathemathics (Vol. XXIII., No. 4) has

the following articles :

Memoir on the Algebra of Symbolic Logic,

by A. N. Whitehead ; Secular Perturbations of

the Planets, by G. W. Hill ;
Representation

of Linear Groups as Transitive Substitution

Groups, by L. E. Dickson ; A Class of Number
Systems in Five Units, by G. P. Starkweather.

The Osprey for August contains articles on

'Birds about Lake Tahoe,' by Milton S. Ray
;

' Life History of the Prairie Warbler,' by Jno.

W. Daniels, Jr. ;
' Camping on the Old Camp

Grounds,' II., by Paul Bartsch ; 'Cage Birds

of Calcutta,' by Frank Finn, and the seventh

instalment of ' The Osprey or Fishhawk : Its

Characteristics and Habits,' by Theodore Jill.

DISCUSSION AND CORRESPONDENCE.

DIFFERENTIATION OF SUBJECTS AND TITLES IN

COLLEGES.

In your last issue Professor F. W. Rane

makes objection to the all-comprising title of

professor of agriculture, and very properly

points out that the subject is now so differen-

tiated that the nomenclature in professorship

should follow suit. While the claim is per-

fectly proper, I cannot suppress a smile in read-

ing the signature of the ' Professor of Horticul-

ture and Forestry.' Why should not Mr. Rane

begin differentiation at home ? Horticulture and

forestry are two so widely different subjects

that the man who proposes to teach them both

must, indeed, be able to turn his coat most

readily. Both, to be sure, have to deal with

trees, being both branches of the wider field of

arboriculture ; but each deals with entirely

different classes of trees, for entirely different

purposes by, entirely different—I might almost

say opposite—methods. The forester is after

the substance of the tree ; the final object of his

efforts is attained by the cutting, the removal

of the tree. The horticulturist's object is not

the substance but the fruit, or, if he be a land-

scape gardener, the form and beauty of the

tree, both aims being only fulfilled by the pres-

ence of the tree. These different objects are

attained by entirely different methods, as could

be readily pointed out, did space permit.

I would not wish to discourage any laudable

attempt to make students of horticulture and

of other agricultural branches know something

of forestry, but it is a question whether they

can get much professional knowledge of either

the one or the other subject from an undiffer-

entiated professor of horticulture and forestry.

As we have now two fully organized colleges of

forestry, the one at Yale with two, the other at

Cornell with three, professors of forestry, with-

out any other branches to teach, it would ap-

pear quite time for other colleges, who find it

necessary or desirable to educate foresters, to

realize the wide difference between the various

branches of arboriculture, and not mix up

botany, horticulture, landscape gardening and

forestry in their courses and professors' titles.

B. E. Fernow.
New York State College

of foeestky.

a final word on discord.

To The Editor of Science : Mr. Max Meyer,

in his criticism a ie\f weeks ago, implied that I

had made a mistake in a book review. This,



October 25, 1901.] SCIENCE, 655

it appears, was not because I bad objected to a

certain numerical statement about discord, but

because I had referred to a curve by the late

Professor Mayer which Mr. Meyer considers

worthless. The work of Helmholtz in the same

domain he also considers worthless. He quotes

Melde and Stumpf, who differ with Mayer and

Helmholtz. He concludes by saying "Upon
the cause of discord the psychologists have not

agreed ; it is yet unknown—at least to the psy-

chologists."

For many years I have been convinced that

beats do not constitute the sole cause of dis-

cord, but that probably they constitute one

efficient and important element. So far as this

may be admitted, Mayer's curve is the nearest

approach to an expression of facts within the

range he selected. The present controversy

seems to be chiefly regarding authorities.

Criticism intended to be destructive is not a

substitute for constructive evidence. The opin-

ions of Melde and Stumpf are of course worthy

of respect, but they do not prove Helmholtz

and Mayer to be wholly wrong. It does not

seem to me that the subject is of sufficient im-

portance to call for further discussion.

W. Le Conte Stevens.

Washington and Lee University,

October 12, 1901.

THE BICENTENNIAL OF YALE UNIVERSITY.

The program of the bicentennial exercises of

Yale University being celebrated this week is

as follows

:

MONDAY, OCTOBER 20.

10:30 A. M.—Divine service in the Battell Chapel.

Sermon by the Rev. Joseph Hopkins Twichell,

A.M.

Special divine services in Center Church, sermon

by the Eev. Newman Smyth, D. D. ; in the Uni-

ted Church sermon by the Rev. Joseph Ander-

son, D. D. ; in Trinity Church, ssermon by the

Rev. Walton Wesley Battersball, D.D, ; and in

the First Methodist Church.

3:00 P. M.—Address by the Rev. Professor George

Park Fisher, D.D., LL.D., on 'Yale in its Re-

lation to Christian Theology and Missions';

Battell Chapel.

8:00 P. M.— Organ recital by Professors Samuel Si-

mons Sanford, A.M., and Harry Benjamin Jep-

son.

SUNDAY, OCTOBER 21.

9:30 A. M.—Dedication of the Ives-Cheney Memorial

Gateway.

10:30 A. M.—Address by Thomas Thacher on 'Yale

in its Relation to Law ' ; Battell Chapel.

Address by Professor William Henry Welch, LL.D.,

on 'Yale in its Relation to Medicine'; Battell

Chapel.

3:00 P. M.—Address of welcome to guests by Presi-

dent Arthur Twining Hadley, LL.D., with re-

spouses ; Battell Chapel.

5:00 P. M.—Reception of the guests of the university

and representatives of the alumni by President

Hadley, in the Yale Art School.

8:00 P. M.—Assembly of students and graduates on

the campus.

9:00 P. M.—Torchlight procession of students and

graduates.

TUESDAY, OCTOBER 22.

10:30 A. M.—Address by President Cyrus Northrop,

LL.D., on ' Yale in its Relation to the Develop-

ment of the Country ' ; Battell Chapel.

Address by President Daniel Coit Gilman, LL.D.,

on 'Yale in its Relation to Science and Letters';

Battell Chapel.

2 P. M.—Football games at Yale Field ;
Yale Uni-

versity vs. Bates College ; Yale University vs.

team of graduates.

4:30 P. M.—Choral performance of Professor Horatio

Parker's ' Hora Novissima,' by the Gounod So-

ciety and the New Haven Symphony Orchestra
;

Hyperion Theater.

8 P. M.—Illumination of the campus ;
student dra-

matic performance and singing in the campus

amphitheater.

WEDNESDAY, OCTOBER 23.

(Commemoration Day.)

10 A. M.—Assembly of guests and graduates on the

campus.

10:30 A. M.—Procession of guests and graduates to

the Hyperion, as escort to President Roosevelt.

Commemorative poem by Edmund Clarence Sted-

man, L.H.D., LL.D.

Commemorative address by David Josiah Brewer,

LL.D.

Orchestral and choral music.

Greek festival hjmu by Professor Thomas Dwight

Goodell, Ph.D., the music by Professor Horatio

Parker, A.M.

Conferring of honorary degrees on President Roose-

velt and others.

2:30 P. M.—Concert by the Boston Symphony Or-

chestra, Mr. Wilhelm Gericke, conductor ;
Hy-

perion Theater.
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4 P. M.—Dedication of Woodbridge Hall.

Address by Donald Grant Mitchell, LL.D.

5 P. M.—Farewell reception of the guests and gradu-

ates of the University by President Hadley and

Mrs. Hadley, in the University Hall.

RESOLUTIONS ON THE RESIGNATION OF TEE
PRESIDENT OF COLUMBIA UNIVERSITY.

The Council of Columbia University, repre-

senting the faculties, has adopted the following

minute, on the occasion of the resignation of

President Low :

When Mr. Low became the President of Columbia

College, in the academic year 1889 90, the institution

consisted of four faculties, in charge respectively of

the schools of arts, mines, law and political science.

These faculties numbered 122 officers of instruction
;

and these schools were attended by 1,134 students.

The faculties were connected with each other only

through the president and trustees of the college
;

and the schools existed alongside of each other with-

out any principle or custom of reciprocity. The
library of the college contained 91,000 volumes, and
the wealth of the corporation was estimated at $10,-

500,000. The faculties, schools, library and entire

equipment were crowded into the narrow and noisy

quarters bordering upon the tracks of the New York
Central railway.

To-day Columbia University consists of nine facul-

ties, in charge respectively of Columbia College, Bar-

nard College, Teachers College and the university

schools of law, medicine, applied science, pure science,

philosophy and political science. These faculties

now number 385 officers of instruction
; and these

colleges and schools are now attended by 4,500 stu-

dents. The faculties are now coordinated with each

other in the University Council in which all of the

educational activities and interests of the university

are officially represented ; and a complete system of

reciprocity between all parts of the institution and

also with the Union Theological Seminary now pre-

vails. The library of the university now contains

311,000 volumes ; and the wealth of the corporation

is now estimated at eighteen millions of dollars, of

which one and one half millions of dollars, in round

numbers, represent the splendid generosity and muni-
ficence of Mr. Low himself. And, finally, the uni-

versity is now located upon a site and possesses a

physical equipment unsurpassed in beauty, comfort

and completeness by those of any institution of learn-

ing in the world.

This magnificent achievement, wrought within the

short period of twelve years, has no parallel in the

educational history of any country or of any age ; and

no further or higher proofs of Mr. Low's abilities as

an educator and an administrator than the mere re-

cital of these facts are necessary.

But Mr. Low brought to the solution of the prob-

lems of the university qualities even more important

and needful than these intellectual powers. First

and highest among these qualities, and most indis-

pensable, was the power to win and to hold the full

and unwavering confidence and the cordial and zeal-

ous cooperation of all his colleagues, a power which

can come only from an innate love of truth, joined

with an open mind, a high sense of justice, unbend-

ing integrity, kindness of heart and genuine deference

in manner. Every officer of the university felt that

his interests and the interests of his department were

safe in the hands of Mr. Low, and that no occult

influences would ever be allowed to prevail in the

administration of the affairs of the institution.

" It is the recollection of these rare and invaluable

traits even more than of his administrative abilities

which makes the parting with him so hard and re-

gretful and which moves this Council to express the

hope and wish for itself and for the bodies represented

in it that from his seat in the Board of Trustees of

the University Mr. Low may still continue to mani-

fest his old interest in the development of the univer-

sity and may still exert his great powers in the pro-

motion of its welfare.

" Though conscious that these words do not express

with any adequacy the feelings of the members of

this body concerning the obligations of the university

and all of its officers to Mr. Low and their deep regret

at his retirement from the Presidency yet your com-

mittee would beg to recommend that the minute be

spread in full upon the records of the University

Council and that the Secretary be directed to transmit

a copy of it with a suitable letter to Mr. Low."

THE CARNEGIE TECHNICAL SCHOOLS.

The report of the committee of the Board of

Trustees of the Carnegie institutions at Pitts-

burgh has been made public. It formally ap-

proves the scheme of the sub-committee and

of the advisory committee of experts on the

' Plan and Scope ' of the proposed Carnegie

technical system of industrial education, as

outlined by the latter in the report published

in Science in July last and commented upon

in the address of Mr. Brashear before his sec-

tion of the American Association for the Ad-

vancement of Science, which appeared in our

issue of September 13.

The committee recommends the organization
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of the central feature of a scheme to compre-

hend, ultimately, if properly sustained, a series

of schools of graded character from the evening

classes and the trade schools for artisans and

youth, of both sexes, to the technical high

school, the schools of engineering and architec-

ture aggregated in a technical college, and to

the aggregations of these schools and colleges

in a technical university which shall include a

department of research. It is proposed to em-

ploy the gift of Mr. Carnegie, presented at the

time of his announcement of his ambition in

this direction, in the establishment of a tech-

nical institution to occupy substantially the

same position and to do practically the same

kind of work as the Pratt Institute in Brooklyn,

the Drexel in Philadelphia and similar schools

in other large cities. It is recommended that

a plot of land of about 60 acres area be at once

secured and this institution immediately organ-

ized.

" The plan and scope as laid down by the

commitee and the experts invited to give coun-

sel will make the school of national importance

and place it in the front rank of similar schools

in the world."

The endowment at present advised is said to

be $5,000,000, and the final and completed form

of the ' university ' will presumably require

about double that sum.

When studying a plan and determining the

scope of the institution, the expert advisers

were called upon, each for a statement, and

were later called together as a committee, and

the present report states that ' appreciating the

dignity and the magnitude of the subject, we
were agreeably surprised to find that all re-

ports agreed in their essential features.'

"Accordingly when the members of the Ad-

visory Committee held their final meeting in

June they had no difficulty in uniting in a gen-

eral scheme for technical education."

The scheme was in outline the largest pos-

sible
; the idea being to provide a model, so far

as it might be carried, and to hold up an ideal

toward which to approximate as time and

means should permit. The introduction of

manual training, in cooperation with the public

schools, and a general system and policy of

constant cooperation in all practicable ways,

the provision of day and evening classes for arti-

sans, the organization of a scientific and tech-

nical high school for youth of both sexes unable

to find means and time for a liberal education

and yet requiring instruction in the fundamen-
tal principles of the industries into which they

are to be inducted, together with provision for

general education, in conjunction with the pub-

lic schools, the neighboring university, the

great libraries of Pittsburgh and vicinity and
with the operations of the existing Carnegie In-

stitute, art school and museum, constitute the

first and a great task. Later, if practicable, the

educational structure will be built up and down
and broadened into a great system offering the

industrial classes Huxley's ladder ' from the

gutter to the university.'

"The Carnegie Technical College with its

crowning features of scientific research and
publication, must be left for future endowment.

Its realization would complete a technical uni-

versity unequaled in its scope and influence, an

institution worthy to foster the highest aspira-

tions of Pittsburgh—or of any metropolis, the

committee might have added."

Finally, the committee remarks: "We
would respectfully suggest to Mr. Carnegie the

many advantages to be derived from handling

as a whole, rather than in parts, whatever

scheme of technical education he may contem-

plate."

" The Advisory Committee wisely recom-

mends that an endowment shovild be provided

of such magnitude and character as will safely

maintain the required income on the face of

falling rates of interest and the demands of a

steady growth."

THE NEW YORK PATHOLOGICAL INSTITUTE.

Announcement is made that the plan of re-

organization of the Pathological Institute of the

New York State Hospitals for the Insane under-

taken by the State Commission in Lunacy is

gradually taking shape. An advisory board

has been appointed, whose duty it is to aid in

the development of the Institute and the carry-

ing on of its work on broad lines and to assist

the new Director soon to be appointed. It is

the aim of the reorganized Institute to carry on

work in the sciences correlated with psychiatry
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according to the original plan, but with some

modifications intended to meet more immedi-

ately the needs of the hospitals. Original re-

search in the various sciences having a bearing

upon the subject of insanity will go on as before,

but in addition the Institute will be utilized to

give special instruction in clinical psychiatry, as

well as methods of scientific research to the

physicians on the staffs of the hospitals for the

insane and to young men about to take up an

asylum career. In order to obtain this clinical

experience the Institution needs to be com-

bined with a hospital for the insane, and to

bring this about it is for the present to be con-

nected with one of the asylums on Ward's

Island, and until such time as a reception hos-

pital for the insane can be established in Man-

hattan. In selecting the members of the Ad-

visory Board, the Lunacy Commission deemed

it expedient to have the three University Med-

ical Schools of New York City represented, viz.:

Columbia, Cornell and Bellevue-University.

Furthermore it was decided to accord to the

chief sciences correlated with psychiatry repre-

sentations upon the Advisory Board. These sci-

ences are pathology, chemistry, psychology and

general biology. Inasmuch as the Pathological

Institute was created for the utilization of the ma-

terial of all the State hospitals, and for the pur-

pose of raising the standard of scientific study,

treatment and care of the insane under State care,

it was thought best that these institutions should

also have a voice upon the Advisory Board. A
member to represent general clinical medicine

and neurology was likewise selected. Accord-

ingly the Commission in Lunacy has established

an advisory board consisting of the following

men : James Ewing, Professor of Pathology,

Medical Department of Cornell University ; Dr.

Christian A. Herter, Professor of Pathological

Chemistry, Bellevue and University Medical

College ; Dr. J. McKeen Cattell, Professor of

Psychology, Columbia University ; Dr. Hermon
C. Bumpus, Assistant to the President of the

American Museum of Natural Historj'^, to rep-

resent the department of General Biology

;

Dr. Henry Hun, Professor of the Diseases of

the Nervous System, Albany Medical College,

to represent Neurology and Genei'al Clinical

Medicine ; Dr. Charles W. Pilgrim, superin-

tendent of the Hudson River State Hospital,

at Poughkeepsie, and Dr. A. E. Macdonald,

superintendent of the Manhattan State Hospital,

East, to represent the State Hospitals ; Dr.

Frederick Peterson, President of the Lunacy
Commission, a member ex oflicio. All ap-

pointments to the advisory board are permanent

except two. The two superintendents of asyl-

ums on the board were elected by the fourteen

asylum superintendents of the State at a meet-

ing held in Buffalo, September 28, for a term

of two years only, thus permitting all the

asylums to be represented in rotation on the

board.

TSE AMERICAN PHILOSOPHICAL SOCIETY.

A COMMITTEE of the American Philosophical

Society has sent to members the following

letter in regard to an annual general meeting

of the Society in Easter week :

The American Philosophical Society, animated by

the desire which led its founder, the illustrious Frank-

lin, to issue his ' Proposals for promoting Useful

Knowledge among the British Plantations in North

America,' and which in 1743 resulted in the forma-

tion of this Society on a national basis, and in the

selection of Philadelphia as its seat, because of its

' being the city nearest the centre of the continent

colonies,' has for some time recognized the fact that

the changes which the lapse of 158 years have

wrought, demand modified conditions to meet ex-

isting requirements.

Ever since its foundation the national character of

the Society has been maintained. In consequence

there has latterly arisen among its members a con-

viction that the time has come when the interests of

useful knowledge in the United States can be greatly

promoted by the holding, in addition to its usual

semi-monthly meetings, of at least one general meet-

ing in each year, which from the information to be

derived from the papers presented and their discus-

sion by those most competent to add to our knowl-

edge, shall attract the members of the Society from

all parts of the country to their mutual advantage as

well as to that of this, the first and oldest scientific

society in America, and one of the oldest in the world.

With this view the Society has authorized the hold-

ing of a general meeting which for the ensuing year

has been fixed in Easter week and the undersigned

have been appointed a committee to make the neces-

sary arrangements.

Members desiring to present papers, either for them-

selves or others, are requested to send to the secre-
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taries at as early a date as practicable and not later

than February 15, 1902, the titles of the papers,

accompanied by a brief abstract, so that they may be

duly announced on the programme which will be

issued immediately thereafter and which will give in

detail the arrangements for the meeting.

The Publication Committee, under the rules of the

Society, will arrange for the immediate publication

of the papers presented.

It should be borne in mind that the Society, by

means of its publications, which present a series

covering 140 years and include Transactions in quarto

and Proceedings in octavo, with its large exchange

list embracing, practically, the scientific societies of

the world, and with its exceptional facilities for im-

mediate issue, offers unrivalled avenues for prompt

publication and wide circulation of the papers read

before it.

Mindful of the brilliant history of the Society, ex-

tending back into the first half of the eighteenth

century, its members should obviously be solicitous

that its career at the outset of the tvpentieth century

shall fully maintain the high prestige which the pre-

ceding centuries have given to it both at home and

abroad. Hence it is felt that with their cordial and

active cooperation secured the proposed general meet-

ings may be made a powerful factor in advancing the

interests for the promotion of which the Society was

founded.

SCIENTIFIC NOTES AND NEWS.

A MEETING of the executive comnaittee of the

American Society of Naturalists was held at

Boston on October 19, to complete the arrange-

ments for the Chicago meeting of the Natural-

ists and aflSliated societies. The meeting of the

Naturalists will be on Tuesday and Wednesday

of Convocation week, that is December 31 and

January 1. The discussion before the Natural-

ists will be on Wednesday afternoon, and the

annual dinner, at which the president, Professor

Wm, T. Sedgwick, will give the address,

will take place in the evening. The subject

selected for the discussion is ' The Relations of

the American Society of Naturalists to other

Scientific Societies.'

Dr. Wilhelm Waldeyer, pi*ofessor of anat-

omy in the University of Berlin, has been sent

by the University of Berlin and the Berlin

Academy of Sciences as their representative at

the bicentennial exercises of Yale University.

A GOLD plaque will be presented to M. Bert-

helot next month to celebrate the fiftieth anni-

versary of his entering as an assistant the

chemical laboratory of the College de France.

Mr. Barbour Lathrop, of Chicago, and Mr.

D.^G. Fairchild, of the U. S. Department of

Agriculture, will leave San Francisco next

month on another expedition, with a view to

investigating exotic plants that might be intro-

duced into the United States. They go first to

the South Sea Islands and Australia and later

to India.

Professor W. B. Scott, of Princeton Uni-

versity, is still in South Amei'ica, working on

the Patagonian Expedition Eeports. When
last heard from he was at Buenos Ayres, ex-

amining specimens in the museums of that

place.

The Hanbury gold medal for 1901 was pre-

sented on October 1 to Dr. George Watt by the

president of the Pharmaceutical Society. This

medal, which was established as a memorial to

Daniel Hanbury, is awarded biennially for

original research in the chemistry and natural

history of drugs.

The council of the Institution of Civil Engi-

neers has, in addition to the medal and prizes

given for communications discussed at the

meetings of tlie institution in the last session,

made the following awards in respect of other

papers dealt with in 1900-1901 : A Telford

medal and a Telford premium to Reginald Pel-

ham Bolton (New York); a Watt medal and a

Telford premium to J. Emerson Dowson (Lon-

don); a George Stephenson medal and a Telford

premium to W. T. C. Beckett (Calcutta); a

Manby premium to E. K. Scott (London); a

Trevithick premium to T. A. Hearson, R.N.

(London); a Telford premium to J. A. W. Pea-

cock (Tantah, Lower Egypt).

Dr. Norman Moore gave the Harveian Ora.

tion before the Royal College of Physicians,

London, on October 18.

Professor Robert Koch has been sent by

the German Government to Gelsenkirchen,

where there is a serious outbreak of typhus, as

many as fifty cases being reported in a single

day.

Dr. Charles Henry Brown, a New York

physician, who has given special atteution to

nervous diseases and had for many years been
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editor of the Journal of Nervous and Mental Dis-

eases, died on October 15, at the age of fifty-

four years.

George B. Simpson, for thirty- five years the

accomplished delineator of fossils for the pale-

ontological department at Albany and a well-

known student of the fossil Bryozoa, died on

October 15.

M. E. KoNiG, of Paris, well known for his

scientific instruments and his investigations on

acoustics, has died at the age of sixty-nine

years.

Mr. William West, known for his study of

fresh-water algse, has died in India from cholera,

at the age of twenty-six years.

The deaths are also announced of Dr. Peter

M. Pokrowskij, professor of mathematics at the

University of Kiew, and of Dr. Alex. F. Berger,

docent in mathematics in the University of

Upsala.

The next International Congress of Physiol-

ogists will be held at Brussels in 1904, under

the presidency of Professor Heger.

The Nineteenth Congress of the American

Ornithologists' Union will convene at the

American Museum of Natural History, New
York City, on Monday, November 11, at 8

o'clock p. m. The evening session will be de-

voted to the election of officers and members
and the transaction of other routine business.

The meetings, open to the public and devoted

to the reading and discussion of scientific

papers, begin on Tuesday morning and continue

for three days. In connection with the Con-

gress there will be a conference of representa-

tives of the Audubon Societies, for the purpose

of forming plans for more effective cooperation.

The Coast and Geodetic Survey steamers

Pathfinder and MacArthur have nearly com-

pleted the survey of the Fox Island channels

which form the entrance or exit for all Bering

Sea commerce. The steamers Patterson and

Gedney are now charting Cross Island and Icy

Straits, of the Southeast archipelago. The
Pathfinder will proceed to the Philippines be-

fore long via Nagasaki to take up the work of

surveying called for by the Philippine Com-
mission.

The Antarctic expedition from Sweden, un-

der the direction of Professor Otto Norden-
skjold, left Gotenberg on the steamship Antarc-

tic on October 16. Professor Nordenskjold is

accompanied by Professor Ohlin, the well-

known explorer, and M. K. A. Anderson, as

zoologists
; Dr. Bodman, hydrographer and

magnetician
; M. Skottoberg, botanist, and Dr.

E. Ekolof, medical officer. Captain Larsin, a

Norwegian, who has already made several voy-

ages to the South Polar regions, is in charge of

the Antarctic. The vessel will proceed to

Terra del Fuego and thence to the South Polar

regions, where the field of exploration will not

conflict with those chosen by Great Britain and

Germany. Professor Nordenskjold expects to

land with a party while the vessel makes ex-

plorations about Terra del Fuego.

As we have already announced the coast and

Geodetic Survey has established a magnetic ob-

servatory at Sitka, Alaska, and is construct-

ing another at Honolulu. These observatories

will cooperate with the German and British

Antarctic expeditions in making simultaneous

observations.

As the daily papers have very fully re-

ported M. Santos-Dumont in his air ship on

October 19, succeeded in circumnavigating the

Eifel Tower and returning to Saint Cloud. The
trip was made within the half hour allowed by

M. Deutsch for the award of his prize, but

owing to a delay in landing the prize was not

awarded.

Reuter's Agency gives the following infor-

mation concerning Dr. Sven Hedin, the Swedish

traveler, based upon a letter from him, dated

July 10. It appears that Dr. Sven Hedin, at the

time of the dispatch of the letter, was at the

foot of the Akka Tagh, in Northern Thibet, and

intended to proceed in the direction of Ladak

in order to survey accurately the region about

the source of the Indus. Next spring he pro-

posed to return to Osh via Kashgar. Mean-

while, a caravan of 15 horses has arrived at

Kashgar bringing the results of two years of

the traveler's work in the shape of scientific

collections, maps, photographs and diaries.

R. W. Amidon, M.D., of New York City, is

spending October and November near Chau-
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mont, Jefferson County, N. Y., investigating

ancient village sites. In this region there are

mounds of various sizes, in the top of each of

which is a saucer-shaped depression that is in

every case about eight feet in diameter. It

seems possible that these mounds may be the

remains of earth-covered houses of various

sizes, which had smoke holes approximately of

the same diameter.

Dr. Marcus S. Farr, assistant in geology

at Princeton, and Mr. Earl Douglass, fellow in

biology, with a party of students spent the

summer in geological explorations in the south-

ern part of Montana. Valuable fossils were

collected and are now being mounted at Prince-

ton.

It appears that there will be no further con-

test in regard to the will of the late Jacob S.

Rogers and that the Metropolitan Museum of

Art will receive over $5,000,000 for its endow-

ment. It is perhaps scarcely necessary to state

that the Museum includes archeology, as well

as the fine arts, in its scope, and this large be-

quest will thus directly contribute to scientific

work.

The principal buildings for the St. Louis

Exposition, as oflicially decided upon, will in

many cases be larger than buildings constructed

for similar purposes at previous expositions.

There is to be an agricultural building, 700 by

2,000 feet ; a manufacturers' building, 600 by

600 feet; a liberal arts building, 600 by 1,200

feet ; a social economy building, 550 by 700

feet; a transportation building, 600 by 1,200

feet ;
an education building, 550 by 700 feet

;

an art building, 300 by 600 feet, with two

wings, each 200 by 300 feet; a mines and

metallurgy building, 600 by 1,200 feet ;
an elec-

tricity building, 600 by 550 feet, and a Govern-

ment building, to cover 100,000 square feet.

The estimated cost of these buildings is $7,000-

000. To these will probably be added build-

ings for fish and fisheries, for machinery, for

forestry and for horticulture.

We learn from Nature that a small residen-

tial laboratory has been opened at the Hakgala

Botanic Gardens, near Nuwara Eliya, at an

elevation of 5,600 feet above sea-level. The

laboratory is a branch of the Peradeniya Insti-

tution, and consists of a small building contain-

ing a working room 21 feet x 12^ feet, a living

room, two bedrooms, kitchen, etc. The cli-

mate is temperate, fires being required in the

evenings at least. The botanic garden itself is

said to be very beautiful, and occupies an un-

rivaled position for the study of equatorial hill

vegetation, for on one side there are jungles

stretching for 25 miles or more into the wet re-

gion of the hills, on the other grassy plateau

reaching for an equal distance into the dry re-

gion, and extending from 3,000 to 7,000 feet

above sea-level. The garden itself contains

both jungle and patana reserves of several

hundred acres.

A COMMITTEE appointed by the recent Ger-

man Geographical Congress has offered a prize

of at least $150 for a paper on ' The changes

in the course of the Rhine between Bonn and

Cleves in historic times, and how have they

affected the settlements on its banks ?
'

The foreign journals report that the Berlin

Academy of Sciences and the Danish Academy
at Copenhagen have decided to prepare a collec-

tion of all the medical works of antiquity under

the title of 'Corpus Veterum Medicorum,' and

will cause a thorough examination to be made
of all libraries. Oriental and European, which

are likely to contain MSS. dealing with med-

ical subjects.

The letter press of Britton and Brown's 'Il-

lustrated Flora,' with some abridgment and

numerous emendations, but without the illus-

trations, has been compressed into a single

portable volume, which is to be published at

once by Henry Holt & Co., under the title,

Britton's 'Manual of the Flora of the Northern

States and Canada.'

A representative of Reuter's Agency re-

ports an interview with Herr Oscar Neumann,

the eminent German explorer, who has recently

completed an eighteen months' journey in Cen-

tral Africa from Zeila to Khartum. Traveling

for the most part through absolutely unknown
country, he made some valuable discoveries,

and has brought home the largest zoological

collection ever made in Central Africa. He
was also enabled to make a complete geological
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survey. He met with no hostility on the part

of the natives and had no fighting during the

whole journey. The physical diflQculties Were,

however, often very great. Describing his

journey, Herr Neumann said :
" Baron Erlanger

and myself, accompanied by three Europeans

—

Dr. Ellenbech and Messrs. Heutemuller and

Hillgart—left Zeila in January of last year, and

journeyed into Somaliland, where we had con-

siderable difficulty, and were unable to proceed

east owing to the movements of the Mad Mul-

lah. After crossing the Shibel River we trav-

ersed with difficulty a district full of caves

and came to the land of the Arosi Galles. We
visited the holy towns of Sheikh Hussein and the

holy mountains of Abulnass and Abulcassim,

which have never previously been explored.

Subsequently we traveled northwest by a new
route to Adis Abeba, crossing a plateau 9,000

feet high. We left the capital in November
last, and proceeded southwest along the

lakes to Lakes Stephanie and Rudolf. We
adopted the new eastern route of the Great

Rift Valley instead of following the tracks

of Captain Wellby or Mr. Harrison. Between
the Hawash River and Lake Stephanie we
discovered that, instead of five lakes, there

are no less than seven lakes, probably all relics

of the great diluvial lake basin. After a slow

and tedious journey we crossed the Omo River

and traveled through the quite unknown Abys-

sinian provinces of Ksha and Konta, which
have only been occupied since the Italian M'ar.

Subsequently I came to Kaffa, one of the richest

provinces of Abyssinia, covered with dense

forest, in which there is much coffee cultiva-

tion. My object now was to explore the

sources of the G^lo River, an important affluent

of the Sobat. I first passed through the land of

Gimirra and the independent countries of Bin-

escho and Scheko. Shortly afterwards I found

the Gelo River and followed its course, but the

further I proceeded the more difficult became
the traveling. My caravan was now in a ter-

rible plight. Glanders had again bi'oken out,

and out of 65 animals I had only 13 mules, two
horses, and two donkeys left. I was therefore

compelled to throw away tents, clothes, stores,

etc., in fact everything but my books and col-

lections. Our condition was made harder by

reason of the fact that we were going through

a country which had almost been depopulated

owing to Abyssinian raids. Suddenly a steamer

appeared, having on board Slatin Pasha and
Bluett Bey, Mudir of Fashoda, who took us in

safety to Khartum." During the whole of this

long and arduous journey Herr Neumann never

had any trouble with the natives.

Before the Section of Mathematics and

Physical Science of the British Association,

Dr. R. T. Glazebrook, the superintendent of

the -National Physical Laboratory, exhibited

plans of the new institution now being erected

at Bushey, gave a short history of the building,

and described the objects with which it has

been founded. According to the account in the

London Times he said that the main building

consisted of a substantial central block about

70 feet square standing on a vaulted basement.

At each corner there was a large wing practi-

cally single-storied ; the rooms in these were

being fitted up for various special purposes.

In the central building itself would be two gen-

eral laboratories. There would be a large en-

trance-hall, arranged as an apparatus room,

and a library. The basement contained six

rooms of fair size ; the floor had been covered

with a thick layer of concrete. The walls

were very thick, so that they were extremely

steady, and the temperature and conditions all

favorable for steady work. In addition there

were other smaller rooms in the basement

;

two of these were entirely surrounded by thick

interior walls and arrangements would be fitted

to maintain a steady temperature throughout

the year. At the back was another wing con-

taining a number of rooms suited for special

researches, and there a lift had been fitted and

also a mercury column having a height of

about 50 feet. For the more delicate physical

work the ground-floor and basement of the old

house afforded ample accommodation. For

the engineering work a room 80 feet by 50

feet had been built, lighted from the north

by a weaving shed roof. It was divided lon-

gitudinally into two bays by a series of

rolled steel pillars. The one bay would con-

tain a light traveling crane ; along the other

ran a line of shafting for driving the machinery

and for experimental purposes. Adjoining this
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laboratory was a drawiug ofl&ce, while the en-

gine-house and boiler rooms were close at hand.

Power, obtained from a 60-kilowatt Parsons

turbine, would be distributed electrically to

various parts of the laboratories
; this form of

engine was chosen for the express purpose of

avoiding vibration as far as possible. The nec-

essary tools were in order and in course of in-

stallation. The work which the committee

hoped to attack in the first instance was that

which had already been under the consideration

.of the Alloys Research Committee of the Me-
chanical Engineers. Apparatus for the photo-

micrographic examination of steel rails was be-

ing set up, and machines for testing the elastic

properties of alloys were in course of construc-

tion. Pressure gauges and steam indicators

would also be tested. The height of the build-

ing would not allow the mercury column, now
being erected, to measure more than 200 pounds

to the square inch, but apparatus was beiog

constructed for pressures in excess of that

amount. Considerable attention was to be

given to high temperature thermometry, the

testing of platinum thermometers, and the

measurement of electrical quantities. Before

the end of the year the committee hoped the

laboratory would be fully and usefully occupied.

Acknowledgment was made of the generosity of

Sir Andrew Noble, who had given an excellent

comparator, a dividing engine, and some meas-

uring apparatus of the highest class to the

laboratory.

At the recent Glasgow meeting of the British

Association, Dr. A. G. Green read before the

chemical section a paper on the coal-tar in-

dustry. According to the report in the London
Times, he remarked that, owing to the numer-

ous ramifications of the coal-tar industry and
the manifold applications to which its products

were applied, it might be regarded as the pulse

of chemical industry as a whole. He had,

therefore, traced the relative progress in the

industry in England and Germany during the

last fifteen years. At the commencement of

that period England, although the originator

of the manufacture of analine dyes, was not

holding its own against Germany, but was, at

any rate, supplying Germany with the raw
material. Now, even that was not the case,

for owing to the ample introduction of coke

ovens, in which the by-products were recovered,

Germany was producing coal-tar in plenty for

its own use, and in the other departments of

the industry the relative positions of the two
countries was still worse for us. The export
of coal-tar colors from Germany, exclusive of

alizarines, was 4,646 tons in 1885 and 17,639

tons in 1899. In 1894 the value of the total

exports of these colors amounted to £2,600,000,
and in 1898 to £3,500,000. The value of the

total chemical industry of Germany in 1897
was 46i millions of pounds ; at least a tenth of

this might be put down to coloring matters and
another tenth to other coal-tar products, mak-
ing the coal-tar industry in Germany of an
annual value of nine to ten million pounds.

This remarkable activity has caused vast sums
of money to be usefully invested and was giving

employment to increasing numbers of work-
people. The Badische-Anilin Fabrik in 1889 had
a capital of £900,000, which had now been in-

creased by £750,000, while the number of work-
people employed, 4,800 in 1896, had risen to

6,485 in 1900. The total capital of the six

largest coal-tar color firms in Germany
amounted to at least 2\ millions

; they em-
ployed about 500 chemists, 350 engineers and
technical men, 1,360 business managers, clerks,

and travelers, and over 1,800 work people. The
total capital invested in the coal-tar color trade

in England did not exceed £500,000, the total

number of chemists employed could not be

more than 30 or 40, and the number of work-
men engaged in this manufacture probably did

not amount to over 1,000. The exports of

coal-tar colors from England had fallen from

£530,000 in 1890 to £366,000 in 1900. The
imports, on the other hand, had steadily in-

creased from $509,000 in 1886 to £720,000 iu

1900. The colors used by the Bradford Dyers'

Association were 10 per cent, of English make,

80 per cent. German, 6 per cent. Swiss, and 4

per cent. French. It was an apathy toward

higher education and research that was the

cause of this decadence. Moreover, the en-

couragement given to chemical research work
by these great industries was enormous. Other

industries of Great Britain were also threatened.

The Germans were busy producing artificially
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natural dye-stuflfs, largely consumed in England

and extensively grown in British possessions

;

indigo was the latest object of this particular

kind of enterprise, and a sum of If millions

sterling was being devoted to the achievement

of the extermination of this natural dye-stuff.

UNIVERSITY AND EDUCATIONAL NEWS.

Mr. John D. Eockepeller has promised to

contribute $200,000 toward the endowment

fund for Barnard College, Columbia University,

provided that an equal sum is given by others

before January 1, 1902.

The corner stone of the new Medical Build-

ing of the University of Michigan was laid on

the 15th inst., under the auspices of the State

Medical Society, by Dr. Leartus Connor, the

president of that body. Addresses were de-

livered in connection with the ceremonies by

the Hon. Regent Kiefer, President Angell, Dr.

J. A. McCorkle, professor of medicine in the

Long Island College Hospital and a member of

the class of '73 of the University of Michigan,

and by Professor J. G. Adami of McGill Uni-

versity. .The building, which has been made
necessary by the rapid growth in recent years

of the Medical Department, will contain the

laboratories and class-rooms of the departments

of hygiene, bacteriology, anatomy, histology

and pathology, and the contracts for its erec-

tion' call for an expenditure of $88,000, ex-

clusive of what may be required for the heating,

plumbing and general equipment. The old

Medical Building, which has been the home of

the Medical School for fifty years, will be re-

modeled throughout and adapted for the use

of the departments ofpharmacology, physiology

and chemistry.

At the Massachusetts Institute of Tech-

nology Capt. William Hovgaard, of the Danish

Navy, has been appointed professor of naval

design in the department of naval architecture.

Dr. H. P. Talbot has been made head of the

department of chemistry. Dr. Talbot has for

some years past been professor of analytical

chemistry, and, since the departure of Dr.

Drown, has in a measure acted as head of the

department.

Mr. Henry M. Huxley has been made
Hemenway fellow and assistant in anthropology

at Harvard University.

The New York Evening Post states that D.

K. Zangogiannis, who was appointed professor

of pedagogy at the University of Athens two
years ago, and who had made a special study

of German educational systems, has been de-

posed by the Government because of an article

he wrote for a German periodical in which he

criticised the Greek high schools.

Dr. John Young, professor of natural his-

tory at Glasgow, has been obliged by the con-

dition of his health to resign his chair after

thirty-five years' service in the University. He
will continue to act as curator of the Hunterian

Museum.

Dr. Purser, professor of the institutes of

medicine in the School of Physic, Trinity Col-

lege, Dublin, has resigned the chair he has held

for twenty-seven years.

At Trinity College, Cambridge, the annual

election to fellowships has been held, when
four vacancies were filled. The new fellows in

the sciences are Harold Albert Wilson, B.A.,

advanced student ; certificate of research 1899

for papers on ' The electrical conductivity of

flames containing salt vapors,' 'Velocity of

solidification,' ' The influence of dissolved sub-

stances and of electrification on the re-forma-

tion of clouds,' and 'On the variation of the

electric intensity along the electric discharge

in rarefied gases ' ; Allen scholar, 1900
;
Clerk

Maxwell scholar, 1901 : and James Hopwood
Jeans, B. A., bracketed second Wrangler, Math-

ematical Tripos, Part 1, 1898
; First Class,

Division 1, Mathematical Tripos, Part II.,

1900 ; Isaac Newton student, 1900 ; Smith's

Prize, 1901.

Dr. H. Erdmann, of the University of Halle,

has been appointed to a full professorship of

inorganic chemistry, in the Technical Institute

at Berlin. Dr. G. A. Gmeiner has been ap-

pointed professor of mathematics in the Ger-

man university at Prague.

On page 620 of the last issue of Science the

word ' geological ' was omitted before the word

research in the sixth line.
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THE RELATIONS OF YALE UNIVERSITY TO

LETTERS AND SCIENCE.*

In the mediaeval convents, from which

our academic usages are derived, there were

annalists who noted the passing events.

Dry and meager are such records—dry and

meager will our annals seem unless we see

in them the working of principles and

methods during a period of two centuries.

It will be my endeavor to set forth the re-

lations of Yale to science and letters in such

a way that with historic insight you may
discover the tendency and the influence of

the school in which we have been trained,

and may thus appreciate its benefits more

fully than ever before. I shall not follow

closely the order of chronology, and under

the circumstances of this- address, I must

omit the praise of living men, however

richly deserved, nor can I mention many
of the departed, however honored and be-

loved. Law, medicine and theology must

be avoided ;
^ it is so nominated in the

bond.' It will be good for each one of us

to bear in mind the seven searching ques-

tions of an ancient critic—

Quis, Quid, Ubi, Quibus auxiliis. Cur, Quomodo,

Quando,

and to remember also that there is no pro-

cess by which we can draw forth in forty

* An address prepared for the Bicentennial Celebra-

tion, New Haven, October 22, 1901.
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minutes the rich vintages stored up in a

period of forty lustrums.

The Collegiate School of Connecticut be-

gan well ; Yale College improved upon the

Collegiate School ; Yale University is better

than Yale College. The process has been

that of evolution, not of revolution ; un-

folding, not cataclysmic
;
growth, and not

manufacture ; heredity and environment,

the controlling factors. What we are, we

owe to our ancestry and our opportunities.

Hence the ' Relation ofYale to Letters and

Science ' cannot be adequately treated with-

out looking outside the walls, as well as

inside—by considering the wilderness of

Quinnipiac ; the dependence of the colony

upon the mother country ; the bicephalous

State of Connecticut ; the prosperous city

of New Haven and its proximity to the

great metropolis ; and especially by consid-

ering what has been going on in the macro-

cosm of literature and knowledge where we
represent a microcosm. Such a survey I

shall not attempt, for I must keep close

bounds. Yet even brevity must not sup-

press the fact that among the original

colonists of New Haven, the real progen-

itors of Yale College, were three broad-

minded men of education—John Daven-

port, a student of Oxford and a minister in

London ; Theophilus Eaton, the King's

ambassador at the Court of Denmark ; and

Edward Hopkins, a merchant of enterprise

and fortune, and earliest benefactor of

American learning. Their successors also,

the men of 1701, James Pierpont at the

front, were worthy exponents of the ideas

they had inherited ; they were the wisest,

broadest and most learned men of this region

in that day. Liberal ideas were then in

the advance and, thank God, are not yet

in the background.

New England brought from Old England

the customs, the studies, the graduates of

Oxford and Cambridge, not those of Scot-

land or France or Oermany. The exotic

germs were nurtured by Harvard for more

than sixty years before the times were ripe

for a second college in this region. Har-

vard instructors, laws, courses, phrases,

were then adopted by the Collegiate School

of Connecticut, and our alma mater began

her life as a child of the new Cambridge and

a grandchild of the old. ' Harvard has nour-

ished Yale eighty years kindly ordered in

Providence,' are the words of President

Stiles. Yale has never ceased to be grate-

ful for this noble ancestry, nor broken the

chain of historic continuity. Yale does

not forget that an honorable pedigree is its

priceless possession, and delights to-day to

honor its ancestry.

The seventeenth century was not the

most brilliant period of university educa-

tion in the mother country. The functions

of universities had been usurped by colleges.

Their scope was restricted ; their regulations

rigid and petty. Science and letters were

subordinate to logic and grammar, and the

maintenance of orthodoxy. Nevertheless,

the new school made the best of it—and

while still without a fixed habitation or a

name, acquired both influence and reputa-

tion. It began with books, not bricks
;

with teachers, the best that could be had
;

^nd with ideas in respect to intellectual

discipline which soon bore fruit in the

service of Church and State,

The division between our first and second

centuries, corresponding with the eighteenth

and nineteenth centuries of our era, is not

simply determined by the calendar. There

are two periods to be considered as well as

two centuries, each deriving its characteris-

tiq^ from the spirit of the age. The first

of these, our forefathers went through the

good old colony times of dependence upon

England ; the Eevolution ; the establish-

ment of constitutional government ; and the

enlargement of national life and hope. It

was the period too when a free church was

to be established in a free state, when Chris-
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tianity was to be promoted without the rule

of hierarchy. The business of a college

was to train two sets of leaders, those who
would develop and administer republican

government under new conditions, and

those who would be ministers of the word

of God among a Christian people separated

from the Establishment. For scholastic

discipline the books and methods approved

in the mother country and adopted in Har-

vard were the only instruments. Such

words as letters and science were not in

their vocabulary. Eeligion and law, or as

they said, the church and state, were the

dominant concerns of patriot and sage.

Days of privation, anxiety, dispute, ap-

prehension and experiment, introduced a

time of stability, prosperity and union

—

years of plenty after years of want^and
the second century opened with courage

equal to opportunities. It is true that the

ideas of original research, of experiment

and observation, now so familiar, were

hardly perceptible, but science had begun

its triumphal march, and the humanities,

in a broad sense, were destined to engage

more and more the attention of educated

men.

In the first decade, our record of ' the

noble living and the noble dead ' includes

the name of one who was trained by alma

mater for more than provincial usefulness

and fame. Dr. Jared Eliot, who like the

sages of antiquity, had the cure of souls and

the care of bodies. A physician as well as

a presbyter, living in a country town,

preaching constantly, traversing a wide

district on errands of mercj'^, he showed the

qualities of an original investigator. He
could ask hard questions and proceed to

search for their answers ; he would make
no assertions that were not based upon ob-

servation or experiment, and he submitted

his conclusions, by the printing press, to the

scrutiny of the world. These are his say-

ings : " Entering on the borders of terra

incognita I can advance not one step for-

ward, but as experience, my only pole-star,

shall direct. I am obliged to work as poor

men live, from hand to mouth, and as light

springs up before me, as I advance."

Again :
" As all theory not founded upon

matter of fact and that is not the result of

experience, is vague or uncertain, therefore

it is with great diffidence that I have offered

anything in way of theory which is only

conjectural and shall always take it as a

favor to be corrected and set right."

It is not too much to claim that he made
the first contribution from this land of

iron and gold to the science of metallurgy

in a memoir entitled, 'The art of making

very good if not the best iron from black sea

sand ' ; and he was a century or more in

advance of his times in the promotion of

scientific agriculture, as any one may see by

looking up the six tracts, which he pub-

lished in quick succession, and afterwards

collected in a volume, on ' Field Husbandry

in New England.' His science did not

drown his humor, and he has left this short

biography of his laboratory assistant, who
was skeptical about results and needed

stimulus :
" He being a sober man (says

Eliot) who could use strong drink with

moderation and temperance, I promised

him if he could produce a bar of iron from

the sand, I would send him a bottle of

rum. " Such in colonial days was the spirit

that promoted research.

No wonder that Benjamin Franklin found

Eliot out and wrote him affectionately, " I

remember with pleasure the cheerful hours

I enjoyed last winter in your company, and

I would with all my heart give any ten of

the thick old folios that stand on the

shelves before me, for a little book of the

stories you then told with so much pro-

priety and humor. " Poor Richard, when he

ranked ten folios below the wit and wisdom

of his friend in Guilford, paid a compli-

ment to the collegiate school of Connec-
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ticut, but he had not ia mind the folios

with which the college was founded.

If it be true that Eliot was chosen a

member of the Royal Society of London,

the distinction is very great, for only David

Humphreys, among Yalensians, had the

like honor before the recent triumvirate,

Dana, Newton and Gibbs.

Of Jonathan Edwards, the philosopher

and theologian, I have no right to speak,

but he must not be exiled from men of

letters, especially since it is customary in

recent years to call him by the name of one

of the most illustrious of epic poets. His

contemporaries placed no limits on their

praise, and even wrote on his tombstone

Secundus nemini mortalium, thus transcend-

ing the well-known Florentian epitaph,

nulli aetatis suae comparandus.

His grandson, with pardonable atavism,

declares that he

in one little life the Gospel more

Disclosed, than all earth's myriads kenned before,

and then, alarmed by his own eulogy, he

adds, "The reader will consider this prop-

osition as poetically strong, but not as

literally accurate."

Edwards may be called a poet suppressed.

His writings are often noteworthy for the

graceful language in which refined thoughts

have expression, and although no rhymes

or verses of his are extant, some passages

have a Milton ic ring. The most orthodox

among us may hazard the opinion that his

visions of the future state are fitly classified

as works of the imagination.

Many years ago this extraordinary man
was likened by Dr. Samuel Osgood, of New
York, to Dante, and this comparison has

been recently amplified in two brilliant ad-

dresses by Dr. Allen and Dr. Gordon in the

commemoration of Edwards at Northamp-

ton, a century and a half after his banish-

ment. A cooler critic has called him a

great glacial boulder, one of the two huge

literary boulders deposited in New England

thought by the receding ice of the eighteenth

century. These striking terms may excite

a smile, but they are not uttered carelessly,

nor are they misfit. The logic of Edwards

is like a rock, fixed as those masses of stone

upon yonder hill where the regicides took

refuge, hard to move and not easily broken

up. Cotton Mather was his fellow traveler

upon the ice fields which once covered New
England, leaving scratches and furrows on

many an eminence.

It is pleasanter to think of the flaming

preacher as the Dante of New England.

His language often glows with fire; his

words burn ; his fancy carries him to the

borders of the Inferno and to the gates of

Paradise. Nor is this all we can say. Our

Dante had his Beatrice, and the words in

which he speaks of her may well be placed

in a parallel with that which narrates the

love of the Italian for the daughter of

Folco. Hear the earliest record that has

come down to us of Dante's precocious and

enduring love. " She was perhaps eight

years old, very comely for her age and very

gentle and pleasing in her actions, with

ways and words more serious and modest

than her youth required ; and besides this,

with features very delicate and well formed,

and further so full of beauty and of sweet

winsomeness that she was declared by

many to be like an angel." '' Although a

mere boy, Dante received her sweet image

in his heart with such appreciation that

from that day forward it never departed

thence while he lived."

Four centuries after Dante, Jonathan

Edwards made this note in respect to the

New England maiden of fourteen years,

who became his wife. " They say there is

a young lady in New Haven who is beloved

by that Great Being who made and rules

the world, and that there are certain seasons

in which the Great Being comes to her and

fills her mind with exceeding great delight.

* * -'^ She is of a wonderful sweetness,
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calmness and universal benevolence, es-

pecially after this Great God has manifested

Himself to her mind. She will sometimes

go about from place to place, singing

sweetly, and seems to be always full of joy

and pleasure, and no one knows for what.

She loves to be alone, walking in the fields

and groves, and seems to have some One in-

visible always conversing with her."

Dante and Edwards alike in love, alike

in their spiritual fervor, and in their im-

pressive imagery, were alike in exile—both

were driven from their homes, both died

among strangers, both have been honored

with increasing reverence by the descend-

ants of those who rejected them.

In his youth Edwards showed a note-

worthy proclivity toward the study of na-

ture. An article is extant which he wrote

at the age of twelve, recording his observa-

tions upon spiders and displaying the same

qualities as those of Lubbock and Maeter-

linck. Moreover, his undergraduate note-

book gives evidence that his mind was alert

for knowledge in other fields, and that he

could ask searching questions in physics,

including electricity, meteorology, physical

geography and vegetation. One who was

familiar with these precocious memoranda
remarks that if they were written, as sup-

posed, between the ages of fourteen and

sixteen, ' they indicate an intellectual

prodigy which has no parallel.' If he had

been taught to use the lens and the meter

as he used the lamp, he might have stood

among the great interpreters of nature

—

the precursor of Franklin, Rumford and

Eowland.

He was nurtured by theological dialectics,

and he excelled not in physics, but in meta-

physics, so to-day instead of honoring him

as a leader inliterature or science, we can

only acknowledge with filial reverence, his

wonderful influence upon the opinions and

characters of six generations. The laws of

intellectual inheritance are obscure, and the

influences he has handed down cannot be

measured. It is, however, noteworthy that

three of his descendants occupied the pres-

idential chair of Yale for nearly sixty years,

many others have been among our teachers
;

indeed there are few years in our second

century in which the faculty has not in-

cluded one or more of his posterity. I have
read the printed verses of seven of his de-

scendants—no small part colored (may I

be pardoned for saying so) with the cerulean

hue of religious fervor.

It is interesting to dwell upon the names
of Edwards and Eliot as men of more than

provincial fame, because the number of

Yalensians who can be regarded as con-

tributors to literature and science prior to

the Revolution is small. The historian,

Tyler, has taken the year 1 765 as the close

of the sterile period, when colonial isolation

was ended and American literature began

to be worthy of the name. Before that

time neither Harvard nor any of the other

colleges has much to speak of; yet after-

wards, until the close of the eighteenth

century, the product is almost as scanty.

A recent paper enumerates the texts by

which the youthful minds were disciplined.*

Although the manuals and the methods

were not inspiring, they encouraged dis-

crimination and that power which used to

be called ratiocination, ' generation of

judgments from others actually in our un-

derstanding.' You may say that this is

not ' experimental science nor literary cul-

ture,' and you say well. The ore, indeed,

may have been extracted by the Eliot pro-

cess, from black sand, but the Bessemer

process had not been invented for turning

iron into steel; nevertheless, we have the

assurance of a recent Massachusetts critic,t

that the highest literary activity of the

later eighteenth century had its origin at

Yale College.

* By Professor Schwab.

t Barrett Wendell.
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Our elder brethren of the eighteenth cen-

tury, with whom most of us have no more

acquaintance that we get .
from the hortus

siccus of a biographical dictionary, were

men quite as intellectual as men of our

day. When their acquaintance is culti-

vated and when the minute incidents of

their lives and their quaint characteristics

are sought out, they are as interesting as

our contemporaries. Let us cease to regard

them as mummies. The story of Manasseh

Cutler is a succession of romantic incidents.

Bishop Berkeley's transitory interest in the

college and his permanent influence upon it

is a captivating record. Jeremiah Dum-
mer, little more than a name to most of us,

was called by Charles Chauncey one of the

three greatest New Englanders. The story

of Liberty Hall, where William Livingston

lived with his charming family of daugh-

ters, might be commended as the basis of a

novel to the author of Hugh Wynne.

Rector Clap, the fighting rector, led a life

full of racy incidents, and certainly we
have no more picturesque character on the

roll than Dr. Stiles, now reintroduced by

Professor Dexter to the society of which he

was once a distinguished ornament—that

extraordinary polyhistor to whom all

knowledge was attractive, all tongues appe-

tizing and all events pregnant.

As we recall the writers of influence and

distinction among our brethren, we cannot

fail to observe the dominant religious spirit

which most of them show, and it may be

well at the outset to remind you that the

identity of theology and poetry is not pecu-

liar to New England. The earliest biogra-

pher of Dante declared that ' theology was

nothing else than the poetry of God.' ' Not

only is poetry theology, but theology is

poetry,' says Boccaccio, and then he adds

that if these words of his merit but little

faith, ' the reader may rely on Aristotle,

who affirms that he had found that poets

were the first theologians.' Judged by this

standard, we might find a good deal of

poetry in our Yalensian products, during the

eighteenth century, but by the criteria of

modern scholarship, not much that would

be commended by Matthew Arnold, not

much that our own anthologist would cull

for preservation.

Before the middle of our first century

there appeared in New York a volume con-

taining seven hundred lines of verse, entitled

' Philosophical Solitude ; or the choice of a

rural life : by a gentleman educated at Yale

College.' This anonymity did not long

conceal the authorship of William Living-

ston, one of the brightest students of his

time, distinguished in many ways—once as

'the Presbyterian lawyer,' and later as

Governor of New Jersey and member of the

Constitutional Convention. His brother,

also a Yalensian, was a signer of the Dec-

laration. The verses show the infiuence

of Pope, and among other points of interest

in them, are allusions to the writers whom
this young graduate desired for his intimate

friends in the rural life he intended to lead.

In the Revolutionary War, two of our

brethren, while acting as chaplains, were

composers of patriotic songs. Many years

later, the inspiration of the muses de-

scended upon a number of recent graduates,

who became known as ' the Hartford wits,'

—
' four bards with Scripture names,' John,

Joel, David and Lemuel, any one of whom
could produce an epic as surely, if not as

quickly, as the writer of to-day would com-

pose an article for the Yale Review. The

group included John Trumbull, a precocious

youth fitted for college at the age of seven,

whose burlesque treatment of the Revolu-

tionary war called ' McFingal,' ran through

thirty unauthorized editions ; the versatile

Joel Barlow, author of ' Hasty Pudding,'

who worked for half his life, we are told,

upon the ' Columbiad,' having in the inter-

val of his engagements adapted Watts's

Psalms to the use of Connecticut churches
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and added several original hymns ; David
Humphreys, who translated a French

tragedy, entitled the ' Widow of Malabar,'

and composed several ambitious poems

;

and jfinally, Lemuel Hopkins, an honorary

graduate. The Harvard historian whom
I have already quoted has said that at the

time the Hartford wit wrote, no Harvard

man had produced literature half as good

as theirs.

Perhaps one may, without offence, at

this late day, refer to the ponderosity of

this early poetry. ' McFingal ' and ' Hasty
Pudding ' and the ' Progress of Dulness '

would hardly be found amusing in these

days, although they were mirthful. ' Green-

field Hill ' is hard reading. The serious-

ness of such subjects as the * Conquest of

Canaan,' the ' Vision of Columbus,' the

'Anarchiad,' and 'The Last Judgment, a

Vision,' was characteristic of the times and

was adequately sustained by the serious

treatment to which these themes were sub-

jected. Indeed, in this period, lofty ideals

were entertained, and long and elaborate

poems were so naturally attempted that a

commencement orator (as late as 1826) de-

livered a discourse on ' some of the con-

siderations which should influence an epic

or a tragic writer in the choice of an era.'

The spirit of Hebrew poetry hovered over

our elms, more constant than Calliope or

Euterpe. It suggested dramas, which have

died, it found expression in hymns, which

have lived. I could name five of these.

Brethren, answer the question of Emer-

son

—

Have you eyes to find the five

Which five hundred did survive ?

At the beginning of our second century

we come upon the name of John Pierpont,

preacher, patriot, advocate of every cause

which would improve his fellow men, whose

verses are at the front of two recent anthol-

ogies. Bryant just missed enrolment among
us. He took a dismissal from Williams in

order to enter Yale, but he did not fulfil

his purpose. Fitzgreen Halleck, a native

of this county, did not go to any college.

Not long after Pierpont, the two Hillhouses

were graduated. The elder, James, was
author of ' Percy's Masque ' and three other

dramas, the last of .which, entitled 'The
Judgment, a Vision,' was intended (says

the author) to present ' such a view of the

last grand spectacle as seemed most sus-

ceptible of poetical embellishment.' He was
a gifted writer of fine taste and lofty ideals

;

and his writings were most highly esteemed

by the generation to which he belonged.

His name is dear to us as the poet of

Sachem's wood, the beautiful park at the

head of Hillhouse Avenue—the park and
the avenue alike commemorating his dis-

tinguished father, to whom the city of Elms
is beyond estimate indebted. For East

Rock and West Rock he suggested the

names of ' Sassacus ' and ' Regicide.'

Later came Brainard, cut down in his

youth, and brought to life at the call of

Whittier ; and William Croswell, son of the

rector of Trinity Church, one of the most
cultivated of churchmen, whose poems,

ten years after he died, were edited by

Bishop Coxe. In the class of 1820 were

two men whom we honor for so many other

reasons that we forget their poetry—Wool-
sey and Bacon. As the first quarter of the

century closed, the college diploma was
given to James G. Percival, that unique,

eccentric, impracticable combination of

science and literature, learned to super-

fluity, versatile to inconstancy, loving na-

ture, books, words, yet disliking men as he

met them
;
geographer, geologist, linguist,

lexicographer, poet, with much of the dis-

tinction and a fair amount of the infelicity

which characterizes genius. His metrical

studies are remarkable illustrations of the

Laws of Verse. Next came N. P. Willis,

graceful in prose and verse, remembered by

some for his Biblical lyrics, and bj' others
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for lines in praise of New Haven elms ; and

soon, Ray Palmer, whose sacred song has

been translated into twenty languages, and

sung in Arabic, Tamil, Tahitian, Mahratta

and Chinese, as well as in the tongues of

Christendom. George H. Colton, one of a

family that has cultivated the muses, pub-

lished a poem on Tecumseh soon after he

graduated in 1840. Twenty years later

came Weeks and Sill—Weeks who died

before he had stretched his wings for the

flights of which he was capable ; and Sill,

bright and beloved Sill, whose verses, col-

lected since his death, exhibit as do his

essays and letters, an intellect strong, un-

conventional and suggestive. These are

not all the departed whom we may hold in

honorable remembrance.

It is no part of my plan to say much about

the living, but there are two writers entitled

to special mention—Finch, the author of

stanzas which have brightened the fame of

Nathan Hale ; and Stedman, anthologist

and historian of Victorian poetry, the poet

of yesterday and to- morrow, the youth who
won his laurels as an undergraduate writer

in the Yale Literary Magazine ; the singer

who wears them still upon his frosty brow.

The comparison has been made between

the graduates of Havard and of Yale, and

the long and brilliant list of historians and

poets of Cambridge has been contrasted

with the shorter and less famous list of

New Haven. Our friends at heart will

doubtless attribute something, as is their

wont, to the proximity of Boston, a beacon

set upon the hill, a port of entry for the

culture of other lands, where the Athe-

naeum, still foremost among the society

libraries of the United States, was an in-

spiring resort, close akin to the London
Library, giving to men of letters both sus-

tenance and stimulant. It, is however,

probable that the difference between the

two colleges is due to the fact that in East-

ern Massachusetts during the last century

dogmatic theology has been neglected and

the ablest intellects have been free to en-

gage in literary production. Perhaps this

is true. I do not know. We may claim

this, however, without making any com-

parison, that Yalensians from the beginning

were brought up in obedience to ' Duty,

stern daughter of the voice of God' ; that

the College was founded for the fitting of

men to serve the church and state, and

that the graduates of Yale, whether famous

or unknown, are devoted to the service of

their country and show that they have been

trained to think, to reason, to write and to

speak with freedom and with force. We
can every one of us recall classmates and

friends, men we have heard and men we
have heard of, who have been like village

Hampdens, or mute inglorious Miltons

;

and we can also recall those who have

shown, at the bar and on the bench, in the

cabinet and in diplomacy those qualities

which under other conditions would have

made them orators and authors. The
point I make is this, that the Yale train-

ing has tended to the development of

strength rather than of grace. " I thank

God '
' said a famous preacher who studied

in both places, " that I struck no literary

roots at Yale and no theological roots at

Harvard." " I thank God too," said one of

his teachers at New Haven.

It is certainly true that hundreds of the

graduates of Yale have been accurate and

forcible writers, who have known what to

say and how to say it ; and that they have

in this way rendered an incalculable service

to the country, far and wide, even though

we admit that, under the pressure of stren-

uous life, but few of them have shown those

literary qualities which are usually evoked

where writers and critics come in close re-

lation to one another, as they do in cities

and in large universities. Long ago, Bish-

op Fraser said of the United States, that

the people were the most generally edu-
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cated, if not the most highly educated,

people in the world. Something like this

we may say of the Yale alumni—if they

number few men of genius, they number
many men of talents, usefulness and power

;

if there are none who are equal to Tennyson

and Schiller and Victor Hugo, there are

many who have been the advocates of

truth and the promoters of social reform,

in terse and vigorous English. They have

excelled in the pulpit and at the bar, and

in the halls of legislation, so that without

mentioning the names of men whom we
have personally known, I will remind you

of that long line of jurists and statesmen

who were living near the beginning of our

second century, William Samuel Johnson,

Pelatiah Webster, John C. Calhoun, James

Kent, Jeremiah Mason, and that constella-

tion of New England theologians, an in-

numerable host, from Edwards to Taylor.

Professor Kingsley was called the Ad-

dison of America, and he had such wit,

knowledge and grace as might have given

him distinction in literary composition if

he had so directed his energy ; but he was

one of those ' generally useful men ' that

this college produces, who held at one time

what we should call four chairs. We
should all be proud to claim as the prod-

uct of our alma mater James Fenimore

Cooper, but we cannot, for like Shelley from

Oxford, he was driven out because of a

boyish misdemeanor. Professor Kingsley

once told me this story : The novelist

Cooper, Judge Kane, of Philadelphia, and

Hon. John C. Spencer, of New York met at

a dinner. ' Where were you educated ?
'

said one. ' I had the honor of being turned

out of Yale College,' was the reply. ' And
so did I,' said the second ; and ' I had the

same honor,' said the third. Hcec fabula

docet that boyish liveliness is not always

fatal to mature success. If we cannot

claim Cooper, Theodore Winthrop is ours

—

the essayist and novelist, whose posthumous

fame shows what was lost to letters when
he died a patriot's death upon the field of

battle.

Lounsbury says that Cooper left Yale

with little learning in his head and then

he wittily adds, " No one will doubt this

who has learned to view with profoundest

respect the iufinite capability of the human
mind to resist the introduction of knowl-

edge."

In the second quarter of the nineteenth

century the influence of Coleridge is ap-

parent. William Adams, Horace Bushnell,

Lyman Atwater, William Watson Andrews
and Noah Porter are conspicuous examples

of this infusion of idealism. Their writ-

ings are in evidence. The powerful imagi-

nation which produced ' The Ancient

Mariner ' and ' Christabel ' had been direc-

ted to the transcendent study of the Infinite,

and many who turned away from the most

rigid tenets of Calvin, and from the literal

interpretation of the Old Testament, were

strengthened and guided by the philosopher

of Highgate. Bushnell confessed greater

indebtedness to the ' Aids to Eeflection

'

than to any other book—save the Bible.

Of the theological emancipator, I am not

called upon to speak—of the gifted writer

more than passing mention must be made.

His sermons, addresses and essays always

arrested the attention and excited the im-

agination of those who heard and those

who read them. For example, his estimate

of Connecticut, his 'Age of Homespun,'

indeed all the contents of his ' Work and

Play,' and many parts of 'Nature and the

Supernatural,' glow with life and fancy, and

will be as good reading for our grandchildren

as they were for our fathers. The incisive

notes of his voice as I first heard it when

an undergraduate, still ring in my ears

—

and his racy sentences, his inspiring and

suggestive phrases, and the eloquence of his

thoughts were even more impressive than

his voice. The name of Horace Bushnell
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is a precious heirloom handed down from

the Yale of the last century to the Yale of

the present. He was an orator, a poet, a

lover of nature, and of man—fearless,

original, persuasive, too liberal for the con-

servatives, too conservative for the liberals

of that day, now honored in both their

schools. Horace Bushnell is the greatest of

this group. Indeed I should place him, in

genius, next to Jonathan Edwards.

Not a few of our brethren have excelled

in historical writing. Stiles wrote a history

of the exiled Judges, and Benjamin Trum-
bull the history of Connecticut ; Samuel

Farmer Jarvis was designated historiog-

rapher of the Episcopal Church ; Moses

Coit Tyler is the historian of American

literature ; Andrew D. White is the de-

fender of science versus bigotry, whose his-

tory should make us grateful that Yale has

been one of the most important American

agencies for the emancipation of the human
intellect from ignorance and dogmatism

;

Charles L. Brice is the exponent of Gesta

Christi ; George P. Fisher, an honored

member of the faculty for almost fifty

years, stands in the foremost rank among
the ecclesiastical historians of this country,

and Leonard Bacon, the Puritan, always

remarkable for clearness and vigor, whether

religion or politics was his theme, is the

author of discourses on the early days of

New Haven, which remain unsurpassed in

the field of local history. He was like a

modern Isaiah, the trenchant defender of

political righteousness. Stille's pamphlet,

' How a Free People conduct a Long War,'

was one of the most inspiring products of

the uprising for the Union ; and^Schuyler's

studies in Turkistan and his essays in di-

plomacy are enduring memorials^of another

'all roiind man,' observer, critic, traveler,

essayist, historian, diplomatist—good in

whatever he undertook.

Comparative philology was introduced

among us by Josiah W. Gibbs, but the

chief impulse in this direction came from

Salisbury, the first to teach Sanskrit in

America. He recognized the ability and
secured the services of one who was not a

graduate, it is true, but an adopted son,

whose honors are our honors, whose fame

carries the name of Yale to every university

of the Indo-European world, that illustrious

scholar, William J). Whitney. We must

remember that James Murdock in 1851

published a translation of the Peshito Syriac

version of the New Testament ; that Moses

Stuart at an earlier day carried from New
Haven to Andover, an enthusiastic, if not

always accurate, devotion to Biblical litera-

ture ; and that a learned and 'devoted

scholar, Eli Smith, within sight of Mt.

Lebanon, translated nearly all the Bible

into Arabic, as in later days Hiram Bing-

ham translated it into one of the languages

of the Pacific Ocean.

Another interesting phase of philological

study is shown in the attention given to the

study of the languages of the North Amer-

ican Indians. This began very early, when
Sargent, Brainard, Spencer and Edwards

were engaged as missionaries to the abo-

rigines in Western Massachusetts and in

Central New York. The philological im-

portance of the American speech was recog-

nized in recent days by James Hammond
Trumbull, who with rare aptitudes for the

elucidation of knotty problems, directed his

attention to the Indian languages of the

Eastern States, and was soon acknowledged

as foremost in that uninviting and perplex-

ing field of inquiry. Before long we shall

have his lexicon of the Natick Speech, so

that he who will may cultivate the love of

comparative literature by reading Eliot's

Indian Bible. Daniel G. Brinton in other

branches of aboriginal research has also won
renown.

An unusual manifestation of the love of

letters is shown by the attention given dur-

ing the last century to lexicography. For
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a time Yale was a veritable storm-center.

Webster versus Worcester, and Worcester

versus Webster were chieftains in this

' Battle of the Books, ' and both authori-

ties were graduates of Yale. Lately, Whit-

ney, W. the Third, has taken rank with

the best antecedents, and a score of co-

operative Yalensians, many of them spe-

cialists, have been engaged in the improve-

ment of the three great dictionaries. It is

customary to laugh at the changes in spell-

ing proposed by IS'oah Webster, and cer-

tainly some of the Johnsonese definitions

which he propounded were mirth-provok-

ing— ('sauce,' for example)—but revised

and improved by Goodrich, Porter, Kings-

ley and others, his dictionary holds its own.

Its popularity was due in part, no doubt,

to Webster's spelling book, of which the

annual sale at one time was twelve hun-

dred thousand copies. By this primer a

very great service was rendered to letters

—

for it helped to counteract any tendency

toward provincial or dialectic peculiarities

among the heterogeneous people of the

United States.

Apart from theology, philosophy has en-

gaged the attention of many of our ablest

brethren. This is especially true of the

time since Porter was called to the profess-

orship which he held with conspicuous dis-

tinction for almost half a century, Lncluding

the years of his presidency. A recent in-

vestigator has traced the influence of this

able teacher, well versed in the modern

writers of Germany, who made metaphysics

interesting to those who were indifferent,

and at his best in the analysis of conflicting

theories and in the detection of snbtle errors.

As a lawyer for the defense, he would have

been the peer of Kufus Choate. Not a few

of his pupils have been led through phi-

losophy to pedagogics and are winning dis-

tinction in this field.

This review would be incomplete if I did

not mention the Yale Literary Magazine,

which for more than three score years has

kept up the love of literature among the

undergraduates, and has furnished them
with appreciative readers, critical enough
and friendly enough for discipline. Many
editorial writers have been trained by their

service on this magazine, since Evarts set

the press in motion. Older Yalensians have
had their opportunities in magazines of

wider circulation, the Christian Spectator, the

New Englander and the Yale Eeview, not

officially connected with the college, but

supported by the faculty.

The literary societies also, which for

more than a century were maintained with

vigor, seem to me to have been one of the

very best agencies for youthful discipline.

The spontaneous efforts of young men, ex-

cited by the emulation of their comrades,

and controlled by the friendly criticism of

their peers, were admirable exercises for

the development of the love of poetry, ora-

tory, essay writing and debate.

One of the greatest services which this

college has rendered to literature and sci-

ence has been the preparation of an innu-

merable host of teachers and professors.

The list is too long for recapitulation here

—

but a few names must be recalled. The
earliest was Jonathan Dickinson, first presi-

dent of Princeton, deemed in his time the

peer of Edwards, whose immediate succes-

sors were likewise Yalensians. Next came

Samuel Johnson, the friend of Berkeley, first

president of Columbia University, elected

president of the University of Pennsylvania,

and his more famous son, William Samuel

Johnson, who succeeded to the presidency of

Columbia, and stood in the first rank among

the statesmen of the period just subsequent

to the Eevolution. From the Wheelocks, of

Dartmouth to Sturtevant, of Illinois, Chau-

venet, of St. Louis, and Chapin, of Beloit,

the file leaders in our colleges have con-

stantly been elected from Yale. At a re-

cent date lived Thomas H. Gallaudet,
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pioneer in the instruction of deaf mutes,

and Henry Barnard, ever to be associated

with Horace Mann, as advocate, expounder

and promoter of the American system of

common schools. Nor can I forget Henry

Durant, and the other graduates of this

college, who went to the Pacific coast, 'with

college on the brain, ' and planted in Cali-

fornia the seeds of learning which now bear

harvests of golden grain. A happy thought

gave the name of Berkeley to the site near

the Golden Gate, where an institution be-

gun by our brothers fulfils the remarkable

prophecies of Timothy Dwight, written in

1794:

All hail ! Thou Western World ! by heaven de-

signed

The example bright to renovate mankind !

Soon shall thy sons across the mainland roam

And claim on fair Pacific's shore a home.

Where marshes teemed with death, shall meads un-

fold,

Untrodden cliffs resign their stores of gold.

Where slept perennial night, shall science rise,

And new-born Oxfords cheer the evening skies !

Let us turn from letters to science. As
I scan the administrative records, from the

beginning onward, with the aid of our right

well beloved and trustworthy archivists,

the two Kingsleys and Dexter, when the

scepter passes from one president to another,

the balance is kept true. Pierson was an

exponent of geometry and a defender of the

faith, who wrote out lectures upon physics,

and dictated them to successive classes

;

Cutler's short service gives little indication

of his attitude ; Williams loved public life

more than academic perplexities ; Clap was

a writer on ethical and astronomical subjects,

a student of the Bible, scarcely equalled,

says his successor, in mathematics and

physics by any man in America ; Daggett,

extremely orthodox, was scientific enough

to warn his townsmen, scared by ' the Dark
Day, ' not to be alarmed nor ' inspired to

prophesy any future events—till they should

come to pass'; Stiles was familiar with

every department of learning, ' theology,

literature, science, whatever could interest

an inquisitive mind * * * he included

among the subjects of his investigations ' ;*

the elder Dwight is well known for the im-

pulse that he gave to the expansion of the

college in all directions ; the judicious Day
was the author of a metaphysical study and

of mathematical text-books ; Woolsey is

distinguished as the promoter of classical

literature, and at the same time as the

president under whom the School of Science

was developed ; Porter and the younger

Dwight brought the University forward to

its present comprehensiveness and influence

in all branches of knowledge. Indeed, sci-

ence and letters have always been the care

of the corporation, and such will be the care

while the helm is held by the discerning

and vigorous pilot under whom the bark

begins another voyage and so long as the

alumni crew support the master and the

mates.

Considering the hesitation with which

the English universities recognized the

study of nature as their concern, and how
easy it is to awaken hostilities between the

students of science and letters, or between

ecclesiastics and naturalists, it is well to re-

member how early science came into the

Yale curriculum, and how steadily it has

held its place. A chair of mathematics,

physics and astronomy was instituted

thirty years before the professorship of an-

cient languages. As it is pleasant to asso-

ciate the name of Sir Isaac Newton with

the beginning of our library, it is likewise

pleasant to remember Benjamin Franklin

as a donor of scientific apparatus. ' Im-

mortalis Franklinus ' he was called by

Stiles.

Before the college was fifty years old he

became its valued friend, and was enrolled

among the laureati in 1753, Four years

previous, he had sent here an electrical

*J. L. Kingsley.
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machine which enabled the young tutor,

Ezra Stiles, to perform the first electrical

experiments tried in New England. A
Fahrenheit thermometer was a subsequent

gift, and his influence led the University of

Edinburgh to confer upon Stiles a Doctor's

degree.

At the dawn of scientific activity in New
England we see the commanding and at-

tractive figure of our elder brother, Manas-

seh Cutler, storekeeper, lawyer, soldier,

statesman, pastor, preacher, physician and

naturalist, member of the Legislature and

of Congress, appointed to the federal bench,

advocate of the ' homestead ' policy, and a

pioneer among the settlers of the wilder-

ness of Ohio. His greatest distinction is

the part that he took in drafting and pass-

ing the ordinance of 1787, by which slavery

was excluded from the Northwest Territory

and a grant of the public domain was se-

cured for the promotion of education. That

is a record to be proud of, brethren of the

Alumni, but it does not include the whole

story. Cutler, a man of the true scientific

spirit, an observer of the heavens above

and of the earth beneath, is the father of

New England botany. He made a note-

worthy contribution to the memoirs of the

American Academy, collected and described

between three and four hundred plants of

New England, and left seven volumes of

manuscript notes, which are now in the

Harvard herbarium, awaiting the editorial

care of a botanical antiquary. Franklin

and Jefferson valued him as a friend, and

his correspondents in Europe were among
the chief naturalists of the dsij.

About the beginning of the nineteenth

century, Dwight and his three professors,

who only uttered sotto voce the word univer-

sity (though Stiles had written it in 1784),

lest they should be regarded as pretenders,

introduced a new era in which the progress

has been constant and of increasing rapidity.

In this new era, classical studies have been

promoted by.Kingsley, the lover of antiquity,

whose keen sword defended the study of

classics
; Woolsey, the lover of letters, who

introduced to us Plato and the dramatists

of Greece ; Thacher, the lover of students
;

Hadley, the lover of lore ; Packard, the

lover of learning— and by the accom-
plished standard bearers still living ; and
science likewise had its skilled promoters :

Silliman, leader in chemistry, mineralogy

and geology, the alluring teacher, the cap-

tivating lecturer, unsurpassed by any,

equalled only by Agassiz ; Olmsted, the

patient, inventive instructor, whose im-

pulses toward original investigation were

not supported by his opportunities ; Loomis,

interpreter of the law of storms and mas-

ter of the whirlwind ; Dana, the ocean-

ographer, [who wore the tiara of three

sciences ; Newton, devoted to abstract

thought, who revealed the mysteries of me-
teoric showers and their relation to comets,

not before suggested ; and Marsh, the in-

land explorer, whose discoveries had an

important bearing on the doctrine of evo-

lution—these all with the brilliant corps of

the Sheffield Scientific School were men of

rare ability who expounded and illustrated

the laws of nature with such clearness and

force that the graduates of Yale are every-

where to be counted as for certain the pro-

moters of science.

Two agencies are conspicuous in the ret-

rospective of this second era, the Ameri-

can Journal of Science, and the Shefl&eld Sci-

entific School. Benjamin Silliman showed

great sagacity when he perceived, in 1818,

the importance of publication, and estab-

lished of his own motion, on a plan that is

still maintained, a repository of scientific

papers, which through its long history has

been recognized both in Europe and in the

United States, as comprehensive and accu-

rate ; a just and sympathetic recorder of

original work ; a fair critic of domestic and

foreign researches ; and a constant promo-
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ter of experiment and observation. It is

a unique history. For more than eighty

years this journal has been edited and pub-

lished by members of a single family

—

three generations of them—with unrequited

sacrifices, unquestioned authority, unpar-

alleled success. In the profit and loss ac-

count, it appears that the college has never

contributed to the financial support, but it

has itself gained reputation from the fact

that throughout the world of science Silli-

man and Dana, successive editors from

the first volume have been known as

members of the faculty of Yale. I am
sure that no periodical, I am not sure that

any academy or university in the land has

had as strong an influence upon science as

the American Journal.

A century has nearly passed since Benja-

min Silliman was chosen a professor and

went to Scotland, there to fit himself for

the duties of the chair. What a century

it has been ! The widespread interest among

our countrymen, in geology, mineralogy

and chemistry is due in no small degree to

his instructions here, and to the lectures

that he delivered in every city between

Boston and New Orleans.

The Sheffield school celebrated three years

ago its semicentennial, and its useful ser-

vices were rehearsed by one who will not

venture to offer you a twice told tale. You
must, however, permit him to remind you

that fifty years ago the choice of studies

was but timidly permitted in the traditional

college, and that there was a strong demand
for courses less classical, more scientific

than were then offered. These wants the

school supplied without antagonism or ri-

valry, though not without the awakening of

alarm. It proved to be a rich addition to

the resources and the renown of Yale, as

every one admits. Its faculty was made up

chiefly of men whose ideas were broad,

whose distinction was acknowledged, whose

methods were approved, and this, with the

munificent support of the benefactor whose

name the school has been proud to bear,

enabled Yale to stand forth as the ready,

wise and resolute promoter of education in

science. The alumni of the school are the

proofs of its success.

Agricultural science in the United States

owes much to the influences which have

gone out from the Sheffield School. John

P, Norton, John A. Porter, Samuel W.
Johnson, William H. Brewer, each in his

own peculiar way, has rendered much ser-

vice. Johnson is preeminent, and in addi-

tion to his standing as a chemist, is honored

as one of the first and most persuasive advo-

cates of the experimental stations now
maintained, with the aid of the Govern-

ment, in every part of the country. We
cannot forget the value of ' the crops'

—

we may forget how much their value has

been enhanced by the quiet, inconspicuous,

patient and acute observations of such men
as those whom I have named, the men be-

hind the men who stand behind the plow.

They are the followers in our generation of

Jared Eliot, the colonial advocate of agri-

cultural science.

In the thirties there was an informal as-

sociation which may be called a voluntary

syndicate for the study of astronomy. Its

members were young men of talents, en-

thusiasm and genuine desire to advance

the bounds of human knowledge, but

their time was absorbed by various voca-

tions, and their apparatus seems lamentably

inadequate in these days of Lick and

Yerkes, of spectroscopes, heliometers and

photography. Yet we may truly claim that

the example and success of these Yale

brethren initiated that zeal for astronomical

research which distinguishes our country-

men.

The Clark telescope, acquired in 1830, was

an excellent glass, though badly mounted,

and was then unsurpassed in the United

States. One of its earliest and noteworthy
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revelations was the appearance of Halley's

comet, which was observed, from the tower

in the Athenaeum, weeks before the news

arrived of its having been seen in Europe.

This gave an impulse to observatory proj-

ects in Cambridge and Philadelphia, and

college after college soon emulated the ex-

ample of Yale by establishing observatories

in embryo, for the study of the heavens.

The most brilliant luminary in the constel-

lation was Ebenezer Porter Mason, a genius,

who died at twenty-two, having made a

profound impression on his contemporaries

by discoveries, observations, computations

and delineations. After his death, which

was lamented like that of Horrox, it was

not thought an exaggeration to compare his

powers with those of Sir William Herschel

—or even of Galileo. Under the leader-

ship of Olmsted, Herrick, Bradley, Loomis

and Hamilton L. Smith were associate ob-

servers, and they were afterwards rein-

forced by Twining, Lyman and Newton.

Chauvenet became a writer and teacher of

renown, and Stoddard carried to the Kes-

torians the telescope that he had made at

Yale under the syndicate's influence.

The investigations of these astronomers

were directed to the aurora borealis, the

zodiacal light, the recurrence of comets, the

meteoric showers, and the possible existence

of an intra-mercurial planet. Newton be-

came the most distinguished of the group.

Partly by antiquarian researches in the

records of the past, continuing the notes of

Herrick, partly by mathematical analysis

and a careful comparison of the paths of

meteors he determined the periodicity of

these mysterious and fascinating phenom-

ena, and their relation to comets.

The astronomical syndicate of Olmsted

and his pupils was long ago dissolved, but

its spirit hovers near us, and beyond

Sachem's wood, in the Winchester Observ-

atory, skilled astronomers with their great

heliometer are engaged upon problems

which were not even thought of by the dis-

cerning intellect of Mason and his brilliant

confreres.

In the science of mineralogy Yale has long

maintained the American leadership. Every
one of us has heard the story of the candle-

box of specimens, which Silliman carried to

Philadelphia to be named, and every one of

us has seen the subsequent accretions to the

nucleus, beginning with the Gibbs cabinet,

now shown in the Peabody Museum. No
one is likely to overestimate the influence

of this collection upon the mind of James
D. Dana, nor to overestimate the value of

his treatise on mineralogy which, revised

and enlarged by able cooperators, continues

to be a standard text-book in orv&cy country

where mineralogy is studied.

In view of its recent acquisition, I am
tempted to speak of the Museum as the

'House of the Dinosaur.' Its choice col-

lections give an epitome of the sciences of

mineralogy, crystallography, meteoroids,

geology, paleontology and natural history,

from the days of Silliman to those of the

Danas, Brush, Marsh and Verrill.

The heart of a university is its library.

If that is vigorous, every part of the body

is benefited. Our college began with books
;

the incunabula were given by the founders,

good books no doubt, if not a single volume

relating to classical literature or the sciences

was among them. Noteworthy accessions

came at an early day, some of them from

Elihu Yale. Think of eight hundred vol-

umes sent from England, including the

gifts of many famous writers. Eemember

such donors as Sir Eichard Steele, of the

Spectator, and the great Sir Isaac Newton,

and then be grateful to forgotten Jeremiah

Dummer, who collected and forwarded

this precious invoice. Fifteen years later

than Dummer's donation came nine hun-

dred volumes from Bishop Berkeley, which

with his bequest for scholarships and prizes,

entitle him to receive the highest praise as
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an early and liberal promoter of the hu-

manities. Eenewed homage should now
be given to the benefactor whose timely

and catholic bounty enriched this adolescent

college. Therefore, let us repeat once more

the verse of Alexander Pope and ascribe

' to Berkeley, every virtue under heaven.

'

Gratitude to this great philosopher shall

not diminish our acknowledgments to that

long line of donors who have made the

library worthy of the university which has

grown up around it.

Bibliographers and librarians are the ser-

vants of the temple

—

servi servorum academice

—and such as Edward C. Herrick, Henry

Stevens, "William F. Poole, and James

Hammond Trumbull, are rare men, con-

spicuous among the promoters of historical

research.

In controversial periods the attitude of

Yale has been very serviceable to the ad-

vancement of truth. The Copernican cos-

mography was probably accepted from the

beginning, although elsewhere the Ptole-

maic conceptions of the universe main-

tained their supremacy, and the notes

which Eector Pierson made on physics when
he was a student in Harvard come 'be-

tween the Ptolemaic theory and the JSTew-

tonian' (Dexter). "When geology became

a science, its discoveries were thought to be

in conflict with the teachings of the scrip-

ture. Eidicule answered the arguments of

science, and opprobrium was thrown upon

the students of nature. Brave Silliman

stood firm in the defense of geology, and

although some of the bastions on which he

relied became untenable, the keep never

surrendered, the flag was never lowered.

"When the modern conceptions of evolution

were brought forward by Darwin, "Wallace

and their allies, when conservatists dreaded

and denounced the new interpretation of

the natural world, the wise and cautious

utterances of Dana at first dissipated all

apprehensions of danger, and then accepted

in the main the conclusions of the new
biological school. The graduates who came
under his influence were never frightened

by chimseras. Marsh's expeditions to the

Rocky Mountains, and his marvelous dis-

coveries of ancient life, made the Peabody

Museum an important repository of geo-

logical testimony to the truth of evolu-

tion.

I remember the surprise of Huxley in

1875 when, at a dinner of the X Club in

London, I told him of Marsh's discovery of

the fossil horse. In the following year, the

great English naturalist came to New Haven
to see in the Peabody Museum that of which

he had heard and read. In his lectures at

New York he soon described the work of

Marsh, and subsequently referred to its im-

portant bearings.

Scant justice has been done in this dis-

course to the sciences promoted at Yale

—

and the deficiency is the more apparent

when I think of the men now living whose

work has been precluded from our scope.

The next centennial discourse will do jus-

tice to them. Among the departed whose

careers were made outside the walls of Yale,

Percival, the geologist of Connecticut and

Wisconsin ; J. D. Whitney, the geologist

of California ; Chauvenet, the mathemati-

cian ; Hubbard, the astronomer ; SuUivant,

the chief authority in mosses as Eaton is in

ferns ; F. A. P. Barnard, the accomplished

president of Columbia ; Eli Whitney, the

inventor of the cotton-gin, and S. F. B.

Morse, whose name is familiar from its re-

lation to the electric telegraph—are espe-

cially entitled to honorable mention in this

jubilee. So is a much older graduate,

David Bushnell, the inventor of submarine

explosives—the precursor of the modern

torpedists.

There is a good deal to think about in

the annals of Yale. It is not a perfect

record. Deficiencies, errors, failures are

met with from time to time—such as are
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found in every human institution, even in

those most sacred. It is not my business

to seek them or point them out. It is

rather my privilege to honor the good men
that have built up for us and for our succes-

sors this great edifice, upon the firm founda-

tions of devotion and faith ; to admire the

skill, the prudence and the honesty with

which inadequate resources have been hus-

banded ; and especially to appreciate that

admirable union of conservative and pro-

gressive forces which keeps hold of that

which is good until the better is reached,

that believes in the study of nature and

all its manifestations, and of man and all

that he has achieved in language, philoso-

phy, government, religion and the liberal

arts.

This honored and reverend seminary has

taught thousands of men of talent to be wise

and good citizens, avoiding avarice and pre-

tense, ready for service wherever Providence

might call them, in education, philanthropy,

diplomacy, statesmanship, church-work, lit-

erature and science ; not a few men of genius

have submitted themselves to her discipline

and acknowledged the inspiration derived

from her counsels ; some of her sons have

laid down their lives for God and their

country ; many have carried to the ends of

the earth her precepts and principles ; all,

or nearly all, have been the friends and sup-

porters of republican institutions, the lovers

of sound learning and good books, the pro-

moters of science whenever their aid was
wanted, its alert defenders against bigotry

and alarm, confessors of the christian doc-

trine.

The new order which gives to adolescence

an extreme freedom in the choice of studies

may be more favorable than ^the old to the

production of men of letters, poets, orators,

historians, essayists—and of investigators

who will extend the bounds of mathemat-

ical, physical and natural science. Nobody
can tell. Every one is hopeful. But with

all their gettings, may the new generation

emulate their forebears in wisdom, self-con-

trol, sound judgment, and in hearty appre-

ciation of all that books have recorded and
all that nature has revealed.

Much reproach has been thrown upon the

studies of colonial days because they were
mainly directed toward theology and phi-

losophy, and because there was so little

study of the natural world. It is well to

reply that nature studies are the growth of

the last century, since Berzelius, Cuvier and
Liebig initiated the modern methods of in-

quiry, carried on by Faraday, Darwin and
Dana. Remember also that rigid discipline

in logic and dialectics makes clear and ac-

curate thinkers, fitted to treat the current

questions of society with discrimination,

perspicuity and persuasion. If our grand-

fathers did not excel in what we are pleased

to call literature, they were taught to follow

the rule of an illustrious writer, ' to use

words coinciding as closely as possible with

what we feel, see, think, experience, imagine

and reason,' Such men were fitted to take

part in the great Revolution of 1776, and

in the war of 1861 ; to be influential in the

formation of the Constitution of the United

States, and in the administration of justice

and order in every State of the Union,

qualified likewise to lead in the organization

and development of academies of science

and schools of learning, defenders of the

faith, upholders of right conduct, advocates

of civil service reform, promoters of litera-

ture and science, and in general, trained

by such discipline as they here received in

mathematics, logic, history, language, phi-

losophy and science, to be the leading men
in every community where their homes

were placed.

On fame's eternal camping ground

Their silent tents are spread,

And glory guards, with solemn round,

The bivouac of the dead.

Daniel C. Gilman.
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THE GLASGOW MEETING OF THE BRITISH
ASSOCIATION FOR THE ADVANCE-

MENT OF SCIENCE.

THE GEOGRAPHICAL SECTION.

The president of the Geographical Sec-

tion, Dr. H. E,. Mill, took as the subject of

his address the definition of the task of sci-

entific geography and the subdivisions of

the subject. In giving a brief review of

the ideas of the older geographers, attention

was called to an important, but well-nigh

forgotten, work by l!^athaniel Carpenter,

fellow of Exeter College, Oxford, published

1625, under the title ' Geographic Deline-

ated forth in two Books, containing the

Sphericall andTopicall parts thereof, 'awork
characterized by a clear appreciation of the

relations of the various subdivisions of the

subject and by a clear perception of the

good and the bad in the work of his prede-

cessors and contemporaries.

Dr. Mill defined geography as ' the sci-

ence which deals with the forms of relief of

the earth's crust, and with the influence

which these forms exercise on the distri-

bution of all other phenomena,' and he

divides the subject into: (1) Mathemat-
ical geography, which regards the earth

as a spinning ball lighted and warmed
according to a rigid succession of diurnal

changes. (2) This merges into physical

geography which is concerned with the

contemporary changes in the crust and in

the surrounding fluid envelopes. (3) Bio-

geography or the geographical distribution

of life, and finally (4) Anthropo-geography

or the relation of man to the earth's crust,

a subject which must be separated for the

more general third division on account of

the number of exceptions it presents to the

laws governing the distribution of the lower

forms of animal life and on account of the

exceptional powers possessed by man for

modifying the conditions of the earth's sur-

face. Viewed from this broad standpoint

it is evident that enough attention has not

been paid to geography by the universities.

It is true that Oxford possesses a school of

geography and Cambridge has a reader in

that subject, while in this country physical

geography receives most able attention in

a few of our great universities ; but more
should be done towards coordinating the

various subdivisions of the subject. No-

where can this be better done than in the

universities. Viewed in the broad sense, as

outlined by Dr. Mill, geography would
form a discipline worthy of a place upon
our college curriculums ; the practical ad-

vantages to be derived from a comprehen-

sion of the materials already in hand would
be great both in direct results and in sug-

gestions for future work.

Of this last Dr. Mill's address is a proof

in itself and while many of his suggestions

are more especially applicable to the needs

of the British Isles, still some might be

profitably carried out in connection with

the surveys of this country. Thus maps
showing the character of the superficial

soil, such as the cartes agronomiques of

France, would be a most valuable asset

in the hands of any government and the

same is true of carefully collated ma-
terial with reference to the rainfall and

configuration of stream -beds in different

sections of the country, the horse-power of

the rivers and streams being eventually

determined from such data as has already

been done in Finland. Mention may also

be made of the population maps constructed

by Mr. Bosse on the plan of indicating by

dots the exact distribution of the popula-

tion, the usual method of estimating popu-

lation by counties or states giving but

imperfect ideas of the true distribution.

The population map of England shows in a

most remarkable manner the relation of

population to the geological character and

configuration of the country and a knowl-

edge of the conditions governing distribu-

tion in any country cannot fail to be of the
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greatest importance from both political and
sociological standpoints.

A number of papers describing itinera-

ries in various portions of the world were

presented to the section, but reference need

be made to but few of these and of the

more general topics discussed a few may be

briefly mentioned. Professor Ireland, in a

paper on ' The Geographical Limits of Pop-

ular Government,' maintained that climatic

conditions unfitted the inhabitants of trop-

ical regions for representative government,

and in these regions the administration

must be placed in the hands of trained

Europeans. Dr. W. G. Smith presented an

account of the botanical survey of Scotland,

which is at present being carried out on the

basis of a modification of the plan adopted

by Professor Flahault of Montpelier. The
entire flora is regarded as being composed

of a number of ' plant associations,' in each

of which there is one or more dominant

species, and the object of the survey is to

map out these associations. Maps of the

associations of Northern Perthshire and of

an area in the vicinity of Edinburgh have

already been published and the work on

Fife and Forfar is ready for publication.

Professor Moreno, of the Museum of La
Plata, gave an interesting account of the

anthropogeography of the Argentine Re-

public, in the course of which he took the

position that the races of South America

were of great antiquity and that instead

of the civilizations of Peru and Bolivia com-

ing from the north, they were in reality

much older than such civilizations as that

of the Pueblos.

An account of the National Antarctic

Expedition organized by the E-oyal and the

Royal Geographical Societies was given by

Dr. Scott Keltic, and Mr. W. S. Bruce de-

scribed the plans of an expedition which he

hoped to lead next year to the Weddell Sea

and which he spoke of as the Scottish

National Antarctic Expedition, since the

expenses have been entirely defrayed by
Scotsmen. Captain Lemaire gave an in-

teresting account of the Belgian Scientific

Expedition to Ka-Tanga, Central Africa, in

1897, and spoke in hopeful terms of the

possibilities of the high plateaus of that

region for European colonization, stating

that all the usual European vegetables and
many fruits had already been cultivated

with great success. Finally, a paper by
Dr. A. Lawrence Rotch, director of the

Blue Hill Observatory near Boston, was
presented under the title ' Exploration of

the Atmosphere at Sea by Kites.' It was
pointed out that on land the use of kites

was possible only when the wind blew at

a velocity of over twelve miles an hour,

but on ships this difficulty was done away
with, the motion of the vessel giving the

desired velocity. The importance of some
knowledge as to the height to which the

trade winds extended and also as to the

direction and strength of the higher cur-

rents was pointed out and the possibility of

acquiring such knowledge by the use of

kites was suggested.

A conference was held with the Geolog-

ical and Zoological Sections for the purpose

of discussing the scheme of a survey of the

lakes of the British Isles which is to be

carried out by Sir John Murray and Mr.

Lawrence Pullar. It is intended to make

a complete survey of each lake from all

standpoints, bathymetrical, thermometrical,

geological, botanical and zoological. Many
interesting suggestions were made in the

discussion which followed the reading of a

letter by Sir John Murray stating the

plans that he had formed for the work and

a resolution was passed expressing the

gratification of the Sections that such a

survey was to be carried out.

THE ANTHROPOLOGICAL SECTION.

The address of the president of the An-

thropological Section, Professor D. J. Cun-
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ningham, of Dablin, was devoted to a

coasideration of the characteristics of the

human brain and their significance. After

pointing out the necessity for greater atten-

tion on the part of craniologists to the re-

lations which exist between the brain and

the cranium, reference was made to the

discussions as to the relative development

of the occipital lobe in man and apes, which

enlivened the meetings of the Association

forty years ago. With the knowledge we
now possess it seems strange that such a

discussion was ever precipitated, for not

only is the occipital lobe largely developed

in the ape, but it possesses even a greater

development than in man. Measured along

its medial border the percentage length of

the lobe to the entire length of the cere-

brum in the baboon, orang and man is, re-

spectively, 29.7, 23.2 and 21.2, and even

these figures do not show the full prepon-

derance of the occipital lobe in the ape, for

its anterior border extends so far forward

as to overlap a portion of the parietal lobe

and form an occipital operculum, a condi-

tion entirely lacking in man. Instead,

then, of the preponderance of the occipital

lobe being the distinguishing feature of

the human brain, it is the greater relative

development of the parietal, which en-

croaches to a certain extent upon the terri-

tory occupied in the lower forms by the

occipital.

The conclusions of Eiidinger, derived

from a study of the brains of a number of

distinguished men, that the intellectual en-

dowment of an individual stands in rela-

tion to the development of the upper part

of the parietal lobe. Professor Cunningham

believes to be entirely without foundation.

Indeed, in the evolutionary development of

the cerebral cortex it is the lower part of

the lobe which shows the greater relative

increase and has extended itself both back-

wards and downwards, the latter process

leading to a marked depression of the Syl-

vian fissure to an extent quite foreign to

the brain of any ape. And in this connec-

tion it is interesting to note that the recent

studies of the brains of the astronomer

Hugo G-ylden and of the mathematician

Sophie Kowalewsky by E-etzius, of Helm-
holtz, by Hansemann and of the musician

Eudolph Lenz by Guszman, have all re-

vealed an apparently marked development

of the cortex of the lower parietal region.

Furthermore, it is an interesting fact that

in the left cerebral hemisphere the Sylvian

fissure is more depressed than in the right.

It is well known that physiologically the

left hemisphere shows a decided preemi-

nence, to account for which various theories

have been suggested. That it is due to

the greater bulk or weight of the hemis-

phere seems to have been disproved, nor

can it be held to be due to the greater com-

plexity of the convolutions, nor to a better

blood supply.

What, then, may have been the cause

both of this asymmetry and of the general

development of the parietal lobe. Profess-

or Cunningham points out that in the parie-

tal region are the centers for the arm, hand,

face, throat and mouth and, to a certain ex-

tent, the motor center for speech, and the

center for the facial muscles. These latter,

it is true, present a greater bulk in the ape

than in man, but both they and the mus-

cles governed by the other centers named
are certainly more highly dificrentiated

and capable of performing movements of

greater refinement than in the ape, and it

is this very degree of refinement which de-

termines the amount of the area covered by

a cortical center, rather than the mass of

the organ supplied. On this basis, then,

the greater development of the parietal lobe

in man is readily explained, and since it is

well known that the motor center for speech

is asymmetrical and on the left side, an ex-

planation is afforded of the asymmetrical

development of the lower parietal region in
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the human brain. Indeed Professor Cun-
ningham holds that the " stimulus which

must have been given to general cerebral

growth in the association areas by the grad-

ual acquisition of speech can hardly be ex-

aggerated." '' Some cerebral variation

—

probably trifling and insignificant at the

start, and yet pregnant with the most far-

reaching possibilities—has in the stem-form

of man contributed that condition which

has rendered speech possible.
.
This varia-

tion, strengthened and fostered by natural

selection, has in the end led to the great

double result of a large brain with wide

and extensive association areas and articu-

late speech, the two results being brought

about by the mutual reaction of the one

process upon the other."

Of the papers presented to the Section

several were on matters of local archeol-

ogy, Dr. R. Munro giving an account of a
* Kitchen-midden at Elie

'
; Messrs. J. G.

Cunningham and Thomas Ross describing

respectively Roman camps at Ardoch and

Delvine and Dr. Duncan and T. H. Bryce

reporting on ' The Results of their Exca-

vations in the Island of Arran ' where

they found a number of skulls and imple-

ments evidently belonging to a prehistoric

dolichocephalic race. Of somewhat more

general interest were papers by Dr. J. F.

Gemmill, who described the development of

the human stapes, coming to the conclusion

that it arose quite independently of the

periotic bone and was developed from the

hyoid, though not from its most proximal

portion, this giving rise to the incus ; by

Mr. R. A. S. Macallister, on ' The Age of

the Ogham writing in Ireland,' the conclu-

sion reached being that for the most part

the inscriptions were certainly christian in

origin ; and by Dr. Rivers, ' On the Func-

tions of the Maternal Uncle in Torres

Straits,' showing that the wife's brother was

really the head of the house, even in tribes

where the descent was now paternal.

Especial interest attached to a paper by
Mr. Brant Sero, a Canadian Mohawk, on
' Dekanawideh, the law-giver of the Canien-

ghakas,' in which was given an account of

the law still in use, with some modifica-

tions, among the Canienghakas or Mohawks
of Canada and of which the salient principle

was the establishments of a totemic council

of women, who in turn elected an heredi-

tary council composed of seven lords or

masters, who made the laws and whose
titles descended through the maternal line.

A report was presented by Mr. R. A.

S. Macallister on the recent excavations

made under the Palestine Exploration

Fund, the main purpose of which had been

the recovery of the city of Gath. Though
the work in this direction had proved un-

successful much material had been collected

which throws light on the culture of the

inhabitants of Palestine at different periods.

At Tel-es-Safi, a height overlooking the

valley of Elab, a building was found at the

depth of 14 to 18 feet which there are

reasons for regarding as one of the ' high

places ' mentioned in the Book of Kings.

A report was also submitted upon the

results of the Cretan explorations. Excava-

tions which were begun in 1900 have been

continued at Knossus and have revealed

an ancient palace which there are reasons

for identifying with the traditional House

of Minos. Upon the walls and floors of this

were remains of a large series of frescoes

among which are full-length figures of the

cup-bearer, interesting as being the first

known portrayal of a man of the Myceneean

age. The art remains evidence a high de-

gree of skill and artistic perception, and sev-

eral finds illustrate a close connection with

ancient Egypt and Babylonia. The most

striking discovery, however, is that of a

series of clay tablets engraved with a linear

script and demonstrating the existence in

prehistoric Hellas of a system of writing

antedating by about eight centuries the
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earliest known Greek inscriptions, and by

six or seven the first dated record of Phoe-

nician script. In addition to the linear

tablets others of a contemporary age were

discovered inscribed with characters of a

hieroglyphic nature, probably of an entirely

different language. Excavations have also

been carried on at Praseos, the capital of

the ancient Eteocretans, and have yielded

an inscription in Greek characters of the

fifth century B. C, but composed in the

Eteocretan language, and excavations at

Zakro, in the extreme east of the island,

revealed about 150 clay impressions of My-
cenaean gems and signets, some of which

throw new light on the early religion of

Crete.

In connection with the meeting of the

Section a pleasing incident was the formal

opening of the new Anatomical Laboratory

of the University of Glasgow, erected with

the aid of a bequest from the trustees of the

late Mr. J. B. Thompson. The chair was
occupied by Lord Lister, and speeches were

made by Mr. Barr in behalf of the Thomp-
son trustees, Principal Story on behalf of

the University, Sir William Turner and
Professor CIeland, who has presented to the

University his large collection of anatom-

ical preparations. At the close of the

speech-making the guests were entertained

in the new laboratories by Professor and
Mrs. Cleland and were given an opportunity

of examining the arrangement of the rooms
and the collections.

THE PHYSIOLOGICAL SECTION.

The opening address of the Physiological

Section, delivered by the President, Pro-

fessor J. G. McKendrick, was a considera-

tion of the dilemma suggested by Clerk

Maxwell in his article on the Atom in the

Encyclopsedia Britannica. The dilemma

was to the effect that a germ cell cannot be

structureless, yet it is too small to contain

a sufl&cient number of molecules to account

for all the characteristics which are trans-

mitted by it. Professor McKendrick, on
making calculations based on more modern
data concludes that Maxwell's estimate of

the possible number of molecules in an ovum
is too small and instead of containing only

something like a million the fecundated

ovum may start with as many as twelve

million million organic molecules, a num-
ber probably sufficiently great to account

for the transmission of all hereditary char-

acters. He also suggested that since the

physicists conceive of molecules as being

more or less in motion, it is possible that

the activities of living matter may be due

to a certain kind of motion as yet unknown
to physicists.

Sir John Burdon Sanderson described the

application of the telephone to the investi-

gation of the rhythmic phenomena of mus-

cles and detailed the results obtained by
this method by Miss Buchanan, working in

the physiological laboratory at Oxford, and

which have already appeared in the Jour-

nal of Physiology. Professor Sherrington

gave an account of experiments upon the

cerebral cortical centers in two chimpan-

zees, the first experiments of the kind which

had been performed on animals higher in

the scale of life than monkeys. In one of

the animals the cortical center for the hand

was delimited and excised, the result being

an immediate paralysis of the hand, which,

however, in a few weeks completely passed

away. In the second animal the center for

the foot was similarly treated, with similar

results. A study of the degenerated tracts

in the first animal revealed the existence of

a direct pyramidal tract in the spinal cord,

a group of fibers which has hitherto been

supposed to occur only in man. The de-

generation resulting from the extirpation

of the foot center did not affect this tract.

Dr. Kennedy, of Glasgow, described, with

lantern views, a case in which a long-stand-

ing spasm of the facial muscles had been
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greatly relieved by dividing the facial nerve

and grafting its distal end upon the spinal

accessory, the operation being an applica-

tion of results obtained by experiments in

nerve grafting performed on lower animals.

Professor Keed, of Dundee, pointed out

that the assertion that proteids in solution

exerted osmotic pressure was in all proba-

bility due to the use of impure preparations,

since by using carefully washed recrystal-

lized proteid no trace of such pressure could

be obtained on a membrane formed of for-

malized gelatine. It would appear from

this result that the so-called solutions of

proteids were not true solutions but merely

suspensions. Professor Eeed also called

attention to an observation he had made
that the absorption of glucose by the intes-

tine was favored by the presence of potas-

sium salts as compared with those of sodium,

and attributed the result to an ionic effect.

Dr. W. Brodie Brodie, of Glasgow, gave

the results of experiments he had made on

the action of oxalates on muscle tissue. He
pointed out that it had been shown that the

presence of calcium salts was necessary for

the rhythmic contraction of the heart, and

from his experiments it seemed probable

that at the moment of muscular contraction

there was a liberation of calcium from a

salt of that metal present in the muscle

substance. Oxalates did not destroy the

irritability of resting muscles, although they

did have that effect on muscles in a state of

activity, and the results of previous observ-

ers require to be modified to this extent. It

was probable that the action of the oxalate

was due to the precipitation by them of the

calcium liberated during contraction.

Professor Noel Paton reported on the re-

sults of observations made in conjunction

with Drs. Gulland and J. S. Fowler on the

hsemopoietic function of the spleen, and

stated that they had not been able to obtain

any evidence that the organ took part in

the production of blood corpuscles.

Dr. W. H. R. Rivers gave an account of

the measurement of a visual illusion in

the cases of thirty-eight natives of Murray
Island, Torres straits, compared with forty-

two Englishmen. The apparatus used was
the Miiller-Lyer line with reversed arrow-

heads, the standard line having a length of

75 mm. The illusion proved to be much
less, on the average, among the islanders, to

whom the two lines appeared equal when
the movable line measured 60 mm. while

the same appearance occurred to the Eng-
lishmen at 55 mm. Dr. C. S. Myers reported

some observations which he had made with

Galton's whistle on the same islanders,

which showed that at all ages they were

unable to hear as high a note as inhabitants

of Buchan, Aberdeenshire.

THE BOTANICAL SECTION.

The presidential chair of the Botanical

Section was occupied by Professor I. Bay-

ley Balfour, who selected for his address a

discussion of the causes which have led the

Angiosperms to become the dominant type

of the existing flora. Before the appear-

ance of the Angiosperms upon the earth's

surface there was a dense vegetation, com-

posed of Pteridophytes and Gymnosperms,

but this is now represented by a relatively

small number of forms, having been re-

placed by Angiosperms. What, then, were

the causes which have led to the dominance

of this latter type, what are the structural

peculiarities which have given it the advan-

tage over its predecessors? The climatic

differences of our epoch, contrasted with

earlier periods, naturall}"^ suggest them-

selves as factors in the change, and of these

differences perhaps the most important is

the great difference in the relative propor-

tions of the land and water areas upon the

globe. " The statement is warranted that

the Angiosperms have become dominant in

great measure because in their construction

the problem of the plant's relationship to
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water on a land area has been solved more

satisfactorily than in the case of the groups

that preceded them."

By the formation of the flower and seed

the Angiosperms freed themselves from the

risks which attend sexual reproduction in

heterosporous Pteridophytes by providing

a special nidus for the development of the

germ and thereby rendering it directly in-

dependent of the presence of water. The
tegumentary system of the Angiosperm

ovule has for its primary function the con-

veyance and storage of water for the em-

bryo and in addition serves as a food reser-

voir. The function of the ovular tegmina

cannot now be regarded as of so much impor-

tance in the reproductive act as was for-

merly the case, and the existence of haus-

toria which penetrate them, either from the

embryo itself or the embryo-sac, point

clearly to their function as reservoirs of

food and water. In passing it was pointed

out that the classification of the Dicotyle-

dons into Unitegminese and Bitegminese

proposed recently by van Tieghem seems to

rest upon an insecure foundation, since all

the genera in certain families, such as the

Eosacese and Eanunculacese are not alike

in respect to the number of teguments.

And it is not only to this development of

special water reservoirs for the ovule that

the Angiosperms owe their advantage as a

land-type, but in two features of their water-

carrying system they are greatly superior

to the older types. No one will deny that

their general monostely is a more perfect

arrangement for water carriage in a massive

plant than is polystely, nor is there doubt

that the vasa which are conspicuous char-

acteristics of the Angiosperms are more
favorable for a rapid transport of water

than are tracheids.

Passing on to a consideration of the differ-

entiation of the Angiosperms into classes,

Professor Balfour discussed the new class

proposed by van Tieghem, that of the

Liorhizal dicotyledons, and came to the

conclusion that the two recognized fam-

ilies included in the class, the Nymphse-
acese and Graminese, do not present suf-

ficiently distinctive characters to warrant

their separation from the already estab-

lished classes. The most recent observa-

tions on the embryogeny of the Nym-
phseacese seem to indicate that the apparent

dicotyledonous nature of the embryo is due

to the splitting of a simple cotyledon, and if

this be correct the order is most properly

assignable to the monocotyledons and the

structure of the root-tip upon which von
Tieghem lays so much stress is what might

be expected. The idea that the epiblast of

the embryos of the Graminese represents a

second cotyledon. Professor Balfour is in-

clined to dispute, and points out that in

any event its occurrence is not universal in

the order, since it is present in Triticum

and absent in Secale, present in Elymus and

absent in Hordeum. The evidence as to

the morphological significance of the struc-

ture is at present too obscure to warrant its

being taken as a basis for the separation of

the Graminese from monocotyledons.

Becognizing then but the two classes,

Monocotyledons and Dicotyledons, the

lecturer stated that if he were to express an

opinion as to their phyletic relationship it

would be that they had arisen on separate

lines of descent. The Dicotyledons are

by far the more adaptive and progressive,

though this does not necessarily imply their

more recent origin, and the advantages

which they present over the Monocotyle-

dons in their free internodal growth and

copious root system as compared with the

contracted stem growth and arrested root

system of the latter, are but a carrying out

of the structure of the embryo with its

terminal plumular and root buds and its lat-

eral cotyledons, so markedly different from

what obtains in the Monocotyledons, in

which the cotyledon is terminal, the plumu-
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lar bud lateral and the primary root bud
often internal.

As regards the genetic relations of the

various groups into which the two classes

are divided, Professor Balfour believes that

there is "no evidence to sanction the belief,

or even the expectation, that there is extant

any family of Dicotyledons or Monocoty-

ledons which represents, even approxi-

mately, a primitive type in either class.

The stem in each has gone. We have the

twigs upon a few broken branches."

The list of papers presented to the Section

was somewhat extensive and mention can

be made of only a few. Professor Letts

and Mr. John Hawthorne submitted a re-

port on some observations they had made
upon the absorption of ammonia by Ulva

latissima. They found that this sea-weed

could absorb within twenty four hours all

the ammonia from a sample of rather highly

polluted sea-water (containing 0.046 parts

of ammonia per 100,000) and suggested the

possibility of this characteristic of the Ulva

being turned to practical account. Profess-

or Marshall Ward presented the results of

his observations on the brown rust of the

brome grasses. The seeds of the grasses

could be treated antiseptically and sown in

nutritive solutions and when inoculated

with uredospores would give rise to pure

cultures of the rust. The results gave no

support to the idea that there might be an

internal or seminal infection and it was

found that although the uredo was in all

morphological respects the same in all spe-

cies on which they were grown, the spores

grown on B. sterilis would never infect a

plant of B. mollis, although they could be

readily transferred to other plants of B.

sterilis. Spores from B. mollis would infect

its allies such as B. secalinus and other spe-

cies of the Serrafalcus group, but failed on

members of the Stenobromus group and so

with other cases.

Mr. A. C. Seward described some sections

of jet from Yorkshire which he had
studied in the British Museum. Sections

cut from specimens which consisted partly

of petrified wood and partly of jet showed
a gradual transition from Araucarian wood
to pure jet lacking all indications of lig-

neous origin. It would seem from these

sections that the Whitby jet was formed by
an alteration of coniferous wood.

Other papers presented were on ' The
Structure and Morphology of the Flowers

of Cephalotaxiis,^ by Mr. W. C. Woodsell

;

' The Histology of the Sieve-tubes of Fi-

nns,' by Mr. A. W. Hill ;
* A Contribution

to our Knowledge of the Gametophyte in

the Ophioglossales and Lycopodiales, ' by
Dr. W. H Lang

;
' The Vascular Anatomy

of the Cj^atheacese, ' by Mr. D. T. Gwynne-
Vaughan ; 'The Anatomy of Dancea and
other Marattiacese, ' by Professor Brebner

;

' Spore Formation in Yeast ' by Mr. T.

Barker ; and on ' A Diplodia Parasitic on

Cacao and on the Sugar Cane,' by Mr. A.

Howard.
J. Playfaib McMurrich.

Univeesity of Michigan.

SCIENTIFIC BOOKS.

Monographieen aus der Geschichte der Chemie her-

ausgegeben von George W. A. Kahlbaum, IV.

and VI. Eefte. Christian Friedrich Schon-

BEiN, 1799-1868. Ein Blatt zur Geschichte

des 19. Jahrhunderts von GeorgW. A. Kahl-

baum, Ed. Schaer und Ed. Thon. Leipzig.

1899 and 1901. 2 vols. 8vo. Portraits.

The previous volumes of this series of ' Mono-

graphs ' have dealt with ' Lavoisier's Theory

and its Acceptance in Germany,' ' Dalton's

Theory of Atoms in Modern Light,' ' Berzelius'

Growth,' and the 'Correspondence of Liebig

and Schonbein,' by divers writers; the vol-

umes before us deal with the scientific labors

and personal character of the eminent chemist

and physicist Schonbein by one who enjoyed

superior opportunities for his undertaking, oc-

cupying a chair in the University of Basel anal-

ogous to that held by the famous man, and

favored with the friendship of his living heirs.
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Througli the liberality of the daughters and

numerous correspondents of Schonbein, Dr.

Kahlbaum had the privilege of handling and

studying between 1,500 and 1,600 letters, as

well as 350 printed papers from the brain and

hand of the man he sought to portray. These

letters were carefully catalogued and partially

indexed to make them readily available. While

occupied with his manuscript, he learned that

Professor Ed. Schaer, a pupil of Schonbein was
also at work on a biography of him, and cor-

respondence led them to produce a joint work.

Such is the origin of these volumes, which

contain more than 550 pages.

The scientific labors of Schonbein comprise

his discovery of the passivity of iron, that of

ozone, of guncotton and of collodion, besides

the many lesser points which in his indefati-

gable studies of these bodies he encountered.

He discovered the remarkable behavior of iron

with nitric acid shortly after he had begun his

duties as professor of chemistry and physics at

the University of B^sle, in 1835. Dr. Kahl-

baum notes that Schonbein' s discovery had
been anticipated by James Keir in 1790, but

entirely forgotten and neglected. Schonbein's

researches on electrical topics were continued

many years until 1849, but meanwhile the

study of that illusive substance, ozone, discov-

ered in embryo in 1839, absorbed much of his

energy. The early history of the enormously

diflScult problems connected with ozone and the

fallacy of ' antozone ' are detailed in a satisfac-

tory manner.

No one of the discoveries made by Schonbein

made him more popularly known than that of

guncotton, destined to play so important a role

in international, as well as industrial, enter-

prises
; this dates from 1846. Its value as a

substitute for gunpowder was at once perceived,

and experiments with firearms were instituted

as early as May of the same year. It is a sad

commentary on the unprofitableness of pure

science from the money point of view that this

prime discovery brought to Schonbein only

eighteen to twenty thousand dollars, while

Alfred Nobel gained through it more than ten

million dollars !

The discovery of collodion has been claimed

for several Americans and Dr. Kahlbaum has

made a careful study of these claims ; it ap-

pears that Dr. Charles T. Jackson discovered

the solubility of gun-cotton in January, 1847,

and two of his students (Bigelow and Maynard)
in February of the same year found the solution

useful in surgical cases. The name collodion was
given to it by Dr. A. A. Gould in 1848, by which
time it was well known to American prac-

titioners. The exact date of Schonbein's dis-

covery is uncertain, but in February, 1847, De
la Rive wrote from Geneva inquiring as to the

nature of Schonbein's discovery ' here much
discussed.' So it is clear that the invention

was made on both sides of the Atlantic almost

simultaneously and quite independently.

After pursuing studies at the Universities of

Erlangen and Tiibingen, Schonbein secured in

1825 the position of teacher in an institute at

Epsom, England, and the two years he spent

there had a marked influence on him through

life. He attended at that time a lecture by
Faraday, but did not seek his acquaintance

;

ten years later, having discovered the passive

nature of iron in nitric acid, he addressed a

letter describing this to Faraday, and this was
the beginning of a correspondence and friend-

ship lasting twenty-six years and only broken

by the death of the Englishman. The * Letters

of Faraday and Schonbein ' have been edited

by Drs. Kahlbaum and Darbishire, and pub-

lished in a handsome volume (London and
Basle, 1899). Schonbein's correspondence with

Liebig forms Heft V. of these Monographieen.

Notwithstanding the arduous labors of Schon-

bein in his university duties and in the chem-

ical laboratory, he found time for conducting a

large correspondence with his brother scientists,

and also for writing to the secular daily press
;

from 1831 to 1832 he was associate editor of the

Busier Zeitung on a salary of sixty dollars per

annum ; he was a frequent contributor to the

columns of Stuttgart newspapers, and to the

Schwdbische Mercur from 1833 to 1848.

The portrait in the first volume shows a

heavily built, thick set man, smooth shaven

and with full head of hair ; his physiognomy is

singularly earnest, without being so charming

as that of Bunsen. The volumes contain in-

dexes of names of persons and brief tables of

contents. Henry Carrington Bolton.
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Die Krystallisation von Eiweissstoffen und ihre

Bedeutung fur die Eiweisschemie. Von Dr.
Fb. N. Schulz. Jena, Gustav Fischer.

Pp. 43. 1901.

Not many years have passed since it was cus-

tomary for physiological chemists, following the

suggestion of Thomas Graham, to class proteid

substances as colloids, in distinction from the

crystalloids which readily pass through diffusion

membranes. The fact that native proteids are

indiffusible no longer necessarily implies that

they are not capable of crystallization. The
achievements of recent years in the preparation

of various proteids, both animal and vegetable,

in crystalline form have marked a great ad-

vance in the study of this important group of

organic compounds. The prominent role which

the proteids assume in the life-processes of all

organisms has long made them conspicuous ob-

jects of investigation ; and now that the pos-

sibility of separating them in crystalline form

has given promise of improvements in the

methods of purification and identification, a

new impetus has been given to the investiga-

tion of the chemistry of the proteids.

Professor Schulz' s monograph is a comprehen-

sive compilation of the literature on the crys-

tallization of the proteids. It includes a re-

view of the occurrence of proteid crystals

ready-formed in animal and plant tissues, and
a more extensive description of the separa-

tion and properties of crystalline preparations

from non-crystalline native proteid mixtures.

This includes in particular the crystallization

of egg- and serum-albumin and the readily

obtained vegetable proteids. Other less cer-

tain instances (fibrin, casein, heteroalbumose,

etc.) are considered in the light of the evidence

at present available. Hsemoglobin and re-

lated compounds are treated in somewhat
greater detail, which their earlier discovery

justifies. It is a matter of historical interest

to note that Schulz names B. Reichert as the

discoverer of the blood crystals (1847), whereas
this honor is usually assigned to Otto Funke
(1851).

In the concluding pages of Schulz's mono-
graph brief reference is made to the crystallog-

raphy of the proteid crystals and the signifi-

cance of crystallization for the chemistry of

the proteids. It is a satisfaction to American
readers to find the American contributions to

the literature of the subject adequately re-

ported by a German writer. Dr. Schulz is a
professor at Jena.

Lafayette B. Mendel.
Sheffield Scientific School of

Yale University.

SOCIETIES AND ACADE3IIES.

chemical society of WASHINGTON.

The 128th regular meeting of the Washing-
ton Section of the American Chemical Society

was held at Cosmos Club Hall, Thursday even-
ing, October 10. The following program, was
presented :

Dr. H. N. Stokes, ' Pyrite and Marcasite.'

Dr. Stokes stated that the physical character-

istics by which these geologically important

dimorphous forms of iron disulphide are dis-

tinguished are not always applicable, especially

when they occur in the form of concretions.

The paper describes a method by which they

can always be determined, which consists in

boiling an excess of the carefully prepared

mineral with a standard solution of ferric am-
monium alum, under absolute exclusion of air,

until the alum is completely reduced. The re-

action takes place in two stages :

(1) FeSj-l-Fe^ (804)3= 3 FeSO, + 2 S.

(2) 2 S + 6 Fe2 (80^)3 -|- 8 H^O= 12 FeSO^

+ 8 H^SO,.

The second reaction is always incomplete,

only a portion of the sulphur being oxidized to

sulphuric acid. Under the standard conditions

the percentage of sulphur oxidized is 60.4 in

the case of pyrite and 18 in that of marcasite.

The percentage of sulphur oxidized, or the oxi-

dation coefficient (p), is obtained from the equa-

tion
8.333 6

P -25,

which is deduced from the above equations,

and in which a, b and c represent the perman-

ganate equivalents of the standard solution and
of the ferrous iron and total iron of the re-

sulting solution, respectively. The proportion

of the minerals in a mixture of both can be
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determined to within 1 to 3 per cent, by finding

its oxidation coefficients and referrin to an em-

pirical curve of oxidation coefficients obtained

by experiments with artificial mixtures. It was

shown that the concretions described by geol-

ogists and mineralogists as marcasite are fre-

quently pyrite, that the density affords no

criterion of the composition, and that the hypoth-

esis that most specimens of pyrite and mar-

casite, even when well crystallized, are mixtures

of the two, or paramorphs, is without founda-

tion. It was also shown that their behavior

towards cupric sulphate solutions is essentially

similar and affords no evidence in support of

the hypothesis of Brown that the chemical con-

stitution of the two minerals, or the state of

valency o the iron is different. The full de-

tails are to be found in the recently published

Bulletin No. 186 of the United States Geological

Survey.

W. H. Seaman, ' Insolubility of Inorganic

Salts in Hydrocarbons ' ; contribution from the

laboratory of Howard University Medical Col-

lege. The author stated that several years ago

he had the pleasure of announcing to the so-

ciety a generalization on the insolubility of

glycerol ethers in glycerol. Now he is able to

make a still more important generalization,

that all inorganic salts are insoluble in hydro-

carbons of the paraffin series. Fifty-three dif-

ferent salts have been kept in contact with

benzine, kerosene and soft paraffin for periods

varying from two to six months, without taking

up a sufficient quantity of any salt to produce

any residue on evaporation in a watch glass

that is visible by a pocket microscope.

The writer does not know of a single analysis

of petroleum in which the presence of inorganic

salts has been reported, and in view of the fact

that the petroleum has beta n contact with

some kinds of salts since it was formed, the

natural conditions go far to support the gener-

alization stated. Only in the case of (NH4)jC03

was there any marked change ; a brownish color

was generally developed when in contact with

this salt, the cause of which is not ascertained.

At the suggestion of Professor F. W. Clarke,

anhydrous FCjCle was prepared and tested, but

the result was the same. The following is a

list of the salts used

:

Ammonium sulfocyanid, bromid, phosphate,

oxalate, carbonate, chlorid, nitrate ; antimony

sulfid ; barium chlorid, nitrate, carbonate, di-

oxid ;
bismuth nitrate ; arsenious acid ; calcium

chlorid and nitrate ; ferric chlorid and ferrous

sulfate ; ferric ferrocyanid ; magnesium carbon-

ate
;
potassium bromid, cyanid, carbonate,

iodid, bichromate, sulfate, chlorate ; magnesium

dioxid
;
potassium acetate ; sodium bicarbonate,

acetate, nitrate and sulfate ; tartar emetic ; zinc

oxid
;

potassium ferrocyanid, chromate, hy-

drate, picrate, chlorid, nitrate ; sodium borate,

carbonate, chlorid, hydrate, nitrite, thiosulfate
;

ammonium molybdate, bichromate, sulfate

;

ammonia alum ; magnesium sulfate and lithium

carbonate.
L. S. MUNSON,

Secretary.

NEW YORK SECTION OF THE AMERICAN CHEM-

ICAL SOCIETY.

The first meeting of the N. Y. Section of the

American Chemical Society, held on Friday

evening, October 11, at the Chemist's Club was

very largely attended. Professor Marston Tay-

lor Bogert, of Columbia University, is the newly

elected chairman of this Section, which, on

September 30 last, entered upon the second

decade of its usefulness with a membership of

over four hundred. Upon the recommendation

ofthe Executive Committee, the Section decided

to award annually a medal to that member of

the Section who shall have presented, during

the preceding year, the best paper embodying

original chemical research. The minor con-

ditions affecting the award and a suitable name

for the medal will be decided upon later.

The program of papers included a report by

General Secretary Professor Hale upon ' The

Recent Meeting of the American Chemical

Society, at Denver.' Dr. McMurtrie gave an

interesting account of a 'Short Trip among

the Mines, Smelters and Chlorination Works

of the West.' Mr. Jacob G. Lipman, of the

New Jersey Experiment Station, gave an ac-

count of his ' Studies in Nitrification.'

Professor Edward Hart, of Lafayette Col-

lege, and Editor of the Journal of the Amer-

ican Chemical Society, read an interesting

paper upon 'Technical Chemical Education,'
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which brought forth a long discussion, partici-

pated in by prominent teachers of chemistry

and industrial chemists. There seemed to be

some weight of opinion in favor of the view
that time may be spent in attempts to teach

the details of such industries as dyeing, brew-

ing, acid manufacture, etc., that might better

be devoted to acquiring the broad general prin-

ciples of chemistry, mechanics and engineering,

leaving the technical training to be acquired in

the factory or works.

Dr. H. W. Wiley, of the U. S. Department of

Agriculture, gave a paper upon ' The Govern-

ment Laboratories of Great Britain.' This was
profusely illustrated by lantern photographs

taken by Dr. Wiley. The director of this lab-

oratory is Professor T. E. Thorpe, C.B., LL.D.,

F.R.S., past president of the Chemical Society.

In regard to the equipment of this laboratory

Dr. Wiley thinks we might do well to imitate

its ideal system of ventilation and excellent ap-

paratus. Solid silver flasks are used for sapon-

ification tests under pressure. On the other

hand, British chemists in general will do well

to imitate the American Society of Official Agri-

cultural Chemists in regard to the adoption

of standard analytical methods. In Professor

Thorpe's laboratories some of the American
' official methods ' have been adopted.

John Alexander Mathews,
Secretary.

THE ACADEMY OF SCIENCE OF ST. LOUIS.

At the meeting of the Academy of Science,

of St. Louis, on the evening of October 21, 1901,

forty-five persons present, Professor F. E.

Nipher, of Washington University, delivered

an address on ' Progress made in Physics during

the Nineteenth Century.'

William Trelease,

Recording Secretary.

DISCUSSION AND CORRESPONDENCE.

PATAGONIAN PERSONALITIES.

A RECENT article in Science was none too

soon in drawing attention to the puerilities and

solecisms perpetrated by some botanists in their

endeavor to grapple with the mysteries of 'the

Latin language. We scarcely like to arouse the

anger of zoologists by suggesting that they are

just as bad, but at any rate some of them are

not far behind. It is therefore satisfactory to

hear that the International Congress of Zoolo-

gists has decided that errors of etymology,

orthography and grammar are not to remain
perpetual disfigurements of scientific writings

simply because some would-be systematist never

went to school. But there is a class of names
against which there is no rule, appalling

though they often are to the mind of the

scholar. We allude to the monstrosities pieced

up out of modern proper names, or even bar-

barous dialect words, often in unnatural union

with a Greek or Latin suffix, e. g., Leedsich-

thys, Koninckocidaris, Lapworthura (a polite way
of showing respect truly !), Etheridgaster (which

does not mean airy stomach), Urobenus (not,

as some ingenious German supposes, derived

from ovpa and fiaivu^ but an anagram of Bourne-

rus by which a Mr. Bourne has been immor-

talized.

But all previous efforts—if one can dignify

with such a term the results of pure laziness

or incompetence—are left far behind by the

latest fantasies of Florentine Ameghino in

' Notices preliminaires sur des Ongules nou-

veaux des terrains cretaces de Patagonie,' pub-

lished in the Boletin de la Academia Nacional de

Oiencias de Cordoba (July, 1901). Zoologists

may retort that this gentleman is only a pale-

ontologist; well, then he should have more

sympathy with the dead languages than to

burden them with such abortions as the follow-

ing : Senricosbornia, Guilielmoscotfia, OldfieUl-

thomasia, Ernestokokenia, Josepholeidya, Bicardo-

lydekkeria, Quilielmofloweria, Henricofilholia,

Thomashuxleya, Edwardocopeia, and others too

many to quote. Space, however, must be found

for two gems, further enriched by footnotes :

Maxschlosseria ' J'ai employe le prenom sous la

forme germanique plus en usage, car c'est la

racine du nom latin, qui est trop long,' and

Asmithwoodwardia ' Je n'ai utilise que I'initiale

du prenom, car autrement il aurait resulte un

nom excessivement long. D'ailleurs, cet auteur

signe d'habitude A. Smith Woodward.' That
' d'ailleurs ' is delicious ; the man would ac-

tually find excuses for not giving us Arturo-

smithivoodvardia. Will the Zoological Congress
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not insist on the completed form? Wtiy should

pure latinity dread an excessive length ?

Seriously, is not this a little too much—not

too loag, but too childish ? It is only 45 years

since a satirical rogue in the Annals and Maga-
zine of Natural History suggested that incipient

paleontologists might ease their brains by
adopting such combinations as Grayoeoncha

and Gouldornis, for they would certainly never

have been anticipated by any zoologist. Such
sarcasm would not carry far to-day

; we have
by this time rivaled the imaginary Unclesambo-

crinus of the same critic.

Ridicule will never check people with no
sense of the ridiculous. Are rules any better ?

Needless to say the original Strickland code

never contemplated the possibility of such ab-

errations
; it was opposed to all personal gener-

ic names in zoology. The British Association

Committee of 1864 wished to reject Cookilaria

and Morrhua tomcodus, and considered that ' spe-

cific names from persons have already been

sufficiently prostituted, and personal generic

names have increased to a large and undeserv-

ing extent' ; both are classed as 'objectionable.^

The rules adopted by the International Zoolog-

ical Congress of 1899 say that generic names
must consist of a single word (art. 5) ; that

they may be derived from either forenames

used in antiquity, or from modern surnames
(art. 6 g, h) ; that such names should not

enter into the formation of compound words
(art. 9) ;

that when a surname is compound,
only one of its components is to be used, e.

g., Edwardsia not Milne-Edwardsia (art. 7) and
certainly never Milnedwardsia (art 11). But
Amilnedwardsia—

!

It is perfectly obvious that the whole spirit

of these rules is totally opposed to the action

of Ameghino, and if their letter is not so too

it is only because there are some things so

ridiculous that nobody has ever dreamed of

legislating against them. It remains to be seen

whether the dignity, the common sense, and
the fellow-feeling of zoologists are strong

enough to ignore these Florentinameghinisms,

which we should expect to see in some penny-

a-liner's pseudo-scientific paragraph for a Sun-

day paper, rather than in the publications of a

National Academy. F. A. B.

SOME REMARKS ON PRESIDENT D. S. JORDAN'S
ARTICLE ON THE GEOGRAPHICAL DIS-

TRIBUTION OF PISHES.

Professor D. S. Jordan has called attention

to a number of highly interesting points in the

geographical distribution of fishes,* and I should

like to add a few remarks relating to some of

the questions discussed.

1. Similarity of Japanese and European {Medi-

terranean) forms.

Although, according to Professor Jordan, this

similarity does not seem to be so very much
pronounced among fishes, we have other groups

of marine animals in which the same striking

fact has been noticed. The present writer has

lately called attention to this with reference to

the Decapod Crustaceans,! and has expressed

the opinion that the connection of Japan and
Europe by a continuous shore line was along

the northern shores of Siberia, in a geological

past when the climate of the circumpolar re-

gions was a warmer one, so that at least sub-

tropical animals could exist there. The con-

tinuous circumpolar distribution of the ances-

tors of the respective forms was broken up by

the cooling of the pole, the species retreated

southward, and found only in the Mediterranean

and Japanese seas a congenial climate, where

they continue to exist as relics of a former cir-

cumpolar distribution. Professor Jordan has

apparently not taken into consideration this

explanation, which might possibly also be ad-

vanced forsomeofthe fishesofJapan and Europe.

2. The submersion of the Isthmus of Suez.

That there was no important connection be-

tween the Red Sea and the Mediterranean after

the middle of the Tertiary is a well-known

view. Hull X has demonstrated that the faunas

of both seas were disconnected since Miocene

time, but that in the Pliocene there was again

an incomplete connection across the Isthmus of

Suez by very shallow water. This agrees well

with Professor Jordan's conclusions. Before

Miocene, however, there must have been a wide

* ' The Fish Fauna of Japan, with Observations on

the Geographical Distribution of Fishes,' Science,

No. 354, October 11, 1901.

t Bronn's ' Klassen und Ordnungen des Thier-

reichs.' Arthropoda. Bd. 5, Abt. 2, p. 1,267. 1900.

t Nature, Vol. 31, 1885, p. 599.
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and important communication between the In-

dian Ocean and the Mediterranean, as is shown
by several interesting cases in the distribution

of Crustaceans,* although it is impossible to say

whether what is now the Isthmus of Suez

played an important part in this question ; the

connection may have been somewhere else.

3. The Cape of Good Hope as a zoogeographical

barrier.

Professor Jordan does not believe that the

Cape of Good Hope offers an absolute obstacle

to a migration of tropical Indo-Pacific species

into the Atlantic, I do not hold the same

opinion. Indeed, we know that the tropical

fauna of the Indian Ocean extends southwest-

ward along the coast of Natal and the Cape
Colony, and some elements of it go even as far

as Cape Town. But if we follow the shore line

from here northward, along the western coast

of Africa, we meet a considerable change of the

clioaatic conditions, for from this point almost

to the equator cold water is found. While it is

thus true that the fauna of the Cape of Good
Hope, as President Jordan says, shows a gen-

eral relation to that of India and Australia, this

applies only to the southern and the southeast-

ern shores of the Cape Colony, while the west-

ern (Atlantic) side, together with the adjoining

coast of southwest Africa, about as far as the

mouth of the Congo, forms an impassable bar-

rier to this tropical fauna of the Indo-Pacific.

4. The Isthmus of Panama.

It is beyond doubt that the Atlantic and Pa-

cific Oceans were once connected with each

other within the tropics : this connection ex-

isted up to the middle of the Tertiary, and it

was closed during Miocene times. For this

general assumption we possess an overwhelm-

ing mass of evidence. The question remains :

Where was this connection of the two oceans

situated? Formerly it was the general trend

of opinion to assume a former depression of

the Isthmus of Panama, but since Dr. R. T.

Hill has shown that there are serious objections

to this on geological grounds, we have to modify

this theory. The present writer has tried f to

do so with respect to v. Ihering's Archiplata-

Archhelenis theory ; the connection of the At-

*See Ortmann, 1. c, p. 1276.

fin Science, No. 311, 14 December, 1900, p. 929.

lantic and the Pacific in the Tertiary times was
identical with the ' sea separating Archama-
zonas and Archiplata, that is to say, aci'oss the

South American continent about where there is

now the Amazonas valley '—the Cordilleras

not existing then.

5. Explanation of the distribution of Oalaxias.

The genus of freshwater fishes, Galaxias, is

represented only in South Australia, New
Zealand, South America and South Africa,*

and it has been taken as one of the instances

which demonstrate the former connection of

these parts by land, the Antarctic continent.

Professor Jordan hesitates to accept the latter,

and his chief arguments are : (1) That this sup-

posed continental extension should show per-

manent traces in greater similarity in the pres-

ent fauna both of rivers and of sea, and (2)

that geological investigation must show reasons

for believing in such radical changes in the

forms of continents.

As to the first point—although this connec-

tion is quite remote in time—the cases of simi-

larity in the present marine, fresh-water and

land faunas are very numerous, and there is

hardly any larger group of animals where

such are lacking. This fact has been discussed

by a large number of writers, f and the wealth

of evidence brought to light compels us to rec-

ognize this Antarctica theory as well estab-

lished. As to the second point, the geological

proof for existence of ' Antarctica,' I refer only

to Professor J. W. Gregory, J who has shown

that the tectonic configuration of Australia,

New Zealand, South America and Antarctica

—as far as we have any knowledge of the

last—only tends to support the assumption of

a former connection of these parts. That there

is, generally speaking, ample reason for believ-

ing in ' radical ' changes in the form of conti-

nents during the earth's history, has been dem-

onstrated by geologists long ago, although it

has become almost a fashion among biologists

to disregard this line of evidence.

Princeton University. A. E. Ortmann.

* South Africa is not mentioned by Professor Jordan.

t The most important are mentioned by the present

writer in the American Naturalist, 35, No. 410, Feb.,

1901.

t Nature, Vol. 63, 25 April, 1901, p. 609.
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SHORTER ARTICLES.

CENTROID OF A QUADRANGLE.

So far as I can ascertain, the following con-

struction is new. If it be old, it would seem

worth while to recall attention to it.

To find the centroid of any quadrangle A,

B, C, D, divide each side into three equal parts,

and draw lines through adjacent points of

division, as indicated in the figure. It is easy

to prove that the new figure is a parallelogram,

the center of inertia of which coincides with

the center of inertia of the original quadrangle,

both occurring at the intersection of the

diagonals of the parallelogram. The areas of

the two figures difier.

In that admirable digest, ' Des Ingenieurs

Taschenbuch herausgegi:?ben vomVerein Hiitte,'

17th edition, no less than thirteen constructions

are given for finding the centroid of quad-

rangular figures. It would seem to me that

one convenient and easily memorized construc-

tion should suSice, and that the space thus

saved should be otherwise utilized.

G. F. B.

EFFECT OP DIMINISHED AIR-PRESSURE ON
THE PULSE.

To THE Editor of Science : In a recent trip

to the summit of Pikes Peak I made some ob-

servations on the rate of my pulse which show

a rapid increase of beat corresponding with a

rapid decrease of pressure. The ascent was

made from Manitou on the cog railway, and as

I was comfortably seated all the way and spent

most of the time looking from the car window,

the influence of exercise on the results was elim-

inated, because there was no change in this re-

spect. The train stopped after each climb of

about 2,000 feet to take on water and at these

stops I took the rate of my pulse. The heights

of the different points are taken from a guide

furnished by the railway company, and these

with the number of observed pulse beats per

minute are given in the accompanying table.

Kate of Pulse pee Minute.

Name of Station.
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addition of cesium chlorid to a solution contain-

ing both the trichlorid and the pentachlorid of

antimony, and was considered to be a mixed

salt. In recovering cesium from some residues

containing antimony, the authors precipitated

it as the chloroplumbate. Instead of being

yellow, like the pure salt, the lead salt was

bright green, and examination showed that it

was colored by an antimony salt, which was
isomorphous with it. This proved to be Setter-

berg's salt, and showed from its isomorphism

that its constitution is Cs^SbCle, containing

therefore quadrivalent antimony. It crystal-

lizes in black octahedra and belongs to the

series of salts of which the most familiar mem-
ber is the potassium chloroplatinate. This is

the first known salt in which antimony is quad-

rivalent, although in the dioxid this valence is

accepted by many chemists.

An interesting application of the bioscope in

crystallography is described in a paper recently

presented to the American Academy of Arts

and Sciences, by Professor Richards, of Harvard

University, in conjunction with E. H. Archi-

bald. The authors have studied the growth of

crystals by photomicrography, taking succes-

sive instantaneous photographs of the growing

crystal. This was accomplished with a very

considerable degree of success, after overcom-

ing very great mechanical difficulties. The
object was especially to study the birth of crys-

tals in order to determine whether crystalliza-

tion is always preceded by the separation of an

initially liquid phase, consisting of a supersat-

urated solution of the former solvent in its

foi'mer solute. A number of observers have

believed that with high microscopic powers

they have detected the formation of minute

globules at the moment of precipitation, and

that these globules have soon joined and as-

sumed crystalline form. The problem seemed

possible of solution by taking a series of photo-

graphs of a solution just at the point of crystal-

lization, and a large number of such photo-

graphs were obtained. The enlargement was

over 4,000 diameters and both common and

polarized light were used. In every case the

earliest appearance of the crystal was distinctly

crystalline, and no signs of globules were found.

Hence if these occur preceding the crystal

phase, they are too small to be detected in a

microscope of the power used. Incidentally it

was found that the growth in diameter in

the first second of the crystal's existence was
vastly more rapid than during the subsequent

period. "This exceedingly rapid initial dia-

metric growth accounts for a lack of definition

noticed in the first images—a lack of definition

sufficient to have misled the eye, but not

enough wholly to obscure the photographic

evidence of crystalline structure." The same
apparatus is now being used for the study of

the change in the structure of steel at high

temperatures.

That the question of the influence of boric

acid and borax upon the health has not yet

been definitely settled is evidenced by two

papers on the subject, which have recently

appeared in the Journal of Hygiene and the

British Medical Journal. The first of these, by

Tunnicliffe and Rosenheim recounts a series

of experiments upon children, continued for

twelve days, and the authors draw the conclu-

sion that these substances are practically harm-

less. The other paper by Gruenbaum combats

the deductions of the former, chiefly upon the

grounds that the experiments were too few,

continued for too short a period and were upon

children over the age when milk is the princi-

pal article of food. In the author's opinion

the fact that the boric acid and borax were

rapidly excreted by the kidneys is evidence of

their poisonous character.

In a recent number of the Comptes Rendus

Chaveau and Tissot answer the question as to

whether an atmosphere which has been ren-

dered deleterious by the presence of hydrogen

sulfid can act as a poison through the skin or

the outer mucous membrane, in the negative.

A dog, with a canula connected with the out-

side air in its trachea, was placed in a closed

box containing more than eight per cent, of

hydrogen sulfid. After an hour the dog was

still in good condition, while another dog not

thus protected, succumbed in the poisonous

atmosphere almost instantly. The authors con-

clude from this experiment that hydrogen sul-

fid acts as a poison only when taken into the

lungs. J. L. H.
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CURRENT NOTES ON PHYSIOGRAPHY.

DIKES AS TOPOGRAPHIC FEATURES.

Dikes are so generally the exclusive prop-

erty of geological study that a good illustra-

tion of their topographic value is a welcome

novelty. Rocky walls, shown by the removal

of the weaker country rock from a vertical

dike, have been occasionally mentioned in the

reports of western surveys, but the finest

example of the kind yet published is to be

found in the Spanish Peaks (Colorado) folio of

the U. S. Geological Survey, by Hills. Here a

great number of dikes, arranged in a roughly

radial pattern with respect to the denuded

stocks of the Spanish peaks as a center, form

numerous walls from 50 to 100 feet in height,

stretching more or less continuously for five or

ten miles or more. The weak horizontal Ter-

tiaries have been worn away ; but the dike

wall retains some mark of their bedding, just

as a casting shows the form of its mould.

Several excellent photographic illustrations are

appended ; they are destined to frequent repro-

duction as type examples of this relatively rare

class of topographic forms.

THE PLAIN OF ST. LAWRENCE VALLEY.

The lower St. Lawrence valley is a broad

and nearly level plain of post-glacial marine

clays and sands, concerning which E.. Chalmars

gives some interesting information (' Notes on

the Pleistocene Marine Shore-lines and Land-

slips of the North Side of the St. Lawrence

Valley,' Geol. Surv. Canada, Ann. Rep., XL
(1898), 1901, 63J-70J). The height of the

plain seldom exceeds 15 or 20 feet along the

river bank, but it increases towards the valley

sides, and reaches 400 or 500 at the base of the

Laurentide hills. The junction of the plain

with these hills forms a very irregular line,

often running up the river valleys in loops for

considerable distances. Generally speaking,

this line can be traced approximately on a good

map by the absence of lakes on the marine

area, whereas on the Laurentide area lakes are

quite numerous. Occasionally the surface of

the plain is seen to ascend by steps, each of

which has apparently been a shore-line during

the emergence of the plain from beneath the sea.

Terraces and beaches occur on the hill slopes

above the plain
;
the highest reach altitudes

of more than 800 feet.

Certain parts of the plain are subject to

extensive landslips, apparently due to the slid-

ing of water-logged silts into valleys that have

been cut into the plain since its elevation.

One in 1840 left a depression with a maximum
depth of 30 feet below the adjoining plain over

an area of 84 acres in the valley of Maskinong6

river ; this was described by Logan {Proc. Geol.

Soc, London, IH., 1842, 767-769). The St.

Albans landslip occurred in 1894 ; here the

clays and sands slid bodily into the valley of

the St. Anne de la Perade for the space of 3J

miles, leaving a depression a mile wide and

averaging 100 feet deep. (See Laflamme, Trans.

Boy. Soc. Canada, XIL, 1894, 63; and Archi-

bald and Mackenzie, Railroad Gazette, N. Y.,

June 29, 1894.) The most recent large slip

occurred in the valley of Riviere Blanche in

1898, leaving a depression over 86 acres in area

with a maximum depth of 28 feet. The softer

material flowed out from underneath, while the

upper and more coherent clay split into blocks

and columns which were borne away by the

sliding, surging mass. The movement con-

tinued for three hours ; clay masses being then

left stranded on the floor of the depression,

while the mud flow spread over the valley to a

depth of twenty-five feet or more for nearly two

miles. Accounts of this slip have been given by

Dawson (Bull. Geol. Soc. Amer., X., 1899, 484-

490) and Laflamme (Rep. Comm'r Col. and

Mines, 1898, 131).

THE QUESTION OF PENEPLAINS.

De Lapparent considers the origin of several

peneplains in France as determined by geolog-

ical evidence ( ' La question de peneplaines en-

visagee a la lumiere des faits geologiques.'

Verh. 7ten Internal. Geogr. Kongr. (1899), Berlin,

1901, XL, 213-220). It is here not a question

as to the occurrence of peneplains, now more

or less uplifted and dissected ; the French ex-

amples of this class of forms are so striking

that the author does not regard their verity as

a matter open to discussion. It is only their

origin that he studies. The peneplains more

fully described are found in the Ardennes,

Brittany, and the Central Plateau. Strati-
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graphic evidence leads to the conclusion that

these regions have repeatedly been land areas,

and that the successive invasions of the sea

found the lands so low and flat as to offer no

scarps for the sea to work upon. Regarding

Brittany, it is remarked that littoral deposits

somewhat to the north (bordering the Cotentin)

have been produced in the same neighborhood

and at altitudes difl^ering only by a few meters

during eleven different periods beginning

with the Trias, thus indicating an astonishing

stability of this region during the time of its

denudation to the peneplain form. Marine

erosion is therefore excluded, and the pene-

plains are ascribed to subaerial denudation.

W. M. Davis.

RECENT ZOO-PALEONTOLOGY.

FOSSIL REPTILES OF EUROPE.

The latest paper upon the Pterosaurs is by Dr.

Felix Plieninger.* Dr. Eberhard Fraasf pro-

poses the name Thalattosuchia as a new group

of marine crocodiles of the Jurassic formation,

differing widely from all others in the extreme

adaptation for aquatic life, especially in the total

disappearance of the dermal armature and in

the complete conversion of the limbs into pad-

dles. The three chief genera Metriorhynchus,

Geosaurus and Dacosaurus were placed by von

Zittel in the family Metriorhynchidse, of the sub-

order Eusuchia. But according to Fraas they

deserve a wider separation, since while most

nearly related to the long-snouted crocodiles

(Longirostres), they by no means present a tran-

sition to the short-snouted (Brevirostres), but

represent an entirely independent group, exclu-

sively adapted to marine life. The superficial

resemblance of the skull to that of Ichthyosaurs

is intensified by the reduction of the character-

istic crocodilian sculpture and by the ossifica-

tion of the sclerotic coat of the eye. The details,

however, are quite distinctive. This constitutes

the fifth independent group of marine rep-

tiles, the others being the Plesiosaurs, Ichthyo-

saurs, Mosasaurs and Chelonians.

*'Pal^ontographica,' Vol. XLVIII., 1901.

t'Jahresb. d. Ver. f. vaterl. Naturk. in Wartt,'

1901, p. 408.

marsh's COLLECTION OF BRIDGER MAMMALIA.

This unique collection of Eocene mammalia
has been placed by Professors Beecher and
Dana, of the Peabody Museum, in the hands of

Dr. J. L. Wortman for systematic description.*

As Dr.- Wortman remarks, " The importance of

the subject to the student of mammalogy
can scarcely be overestimated, since these

epochs witnessed the beginnings and branching

off of many groups destined to play such a

prominent part in succeeding mammalian de-

velopment. This fact was fully appreciated by

Professor Marsh, and he spared neither pains

nor expense in making the collections as com-

plete as possible." In the first part, on the

Carnivora, Dr. Wortman proposes an important

and what may prove permanent change, in

grouping with the modern Carnivores all the

Creodonta that are closely related to them under

the new suborder Carnassidentia, and retaining

the suborder Creodonta (Cope) only for the an-

cient types that are entirely aberrant. Valu-

able notes are given upon the ancestral foxes

of Wyoming, and the evolution is traced as far

as the Uinta. The author believes that all the

placentals had a direct marsupial ancestry, not

far removed from the mesozoic carnivorous

marsupials. Attention may be called to the

fact, opposed to this view, that all the mesozoic

marsupials known have a highly specialized

character, with inflected jaw and aborted milk-

dentition, so that they cannot be considered an-

cestral to the placentals. The value of these

papers for future reference would be increased

by the insertion of the museum numbers in

connection with all descriptions and figures.

pleistocene horses of north AMERICA.

f

In the preglacial sands of the west and the

cave and gravel deposits of the east, remains of

horses are extremely numerous ; no less than

twenty-five species have been proposed and the

nomenclature has been in a state of dire con-

* ' Studies on Eocene Mammalia in the Marsh Col-

lection, Peabody Museum,' Part I. Carnivora, Amer.

Jour. Sei., May aud June, 1901.

f Tooth Characters and Revision of the North

American Species of the Genus Eqiius. By J. W.
Gidley. Bull. Amer. Mas. Natural History, Vol. XIV.,

Art. IX., pp. 91-141, May, 1901.
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fusion. At the suggestion of Professor Osborn,

Mr. J. W. Gidley, of the American Museum, has

undertaken a complete revision of all the types.

It is found that the chief characters used in

definition by Owen, Leidy and Cope are largely

invalid. The teeth patterns only subject to

a wide range of individual variability, and

it is an absolute law that the upper portion

of the crown is not only more complex, but dif-

fers absolutely in proportion from the lower por-

tion ; the molar teeth of a young horse thus pre-

sent essentially different characters from those

of an Old horse, and ignorance of this fact has

vitiated most of the previous definitions. This

very careful revision results in the apparent de-

termination of the valid species as follows : Equus

fraternus, a small horse from the southeast-

ern States ; E. complicatus, about the size of

an ordinary draught horse, from the southern

and middle western States ; E. occidentalis from

California, of the same size as the above ; E. pa-

cificus, a very large animal characteristic of mid-

dle California and Oregon ; E. conversidens from

the Valley of Mexico and E. tau the smallest

true horse, also from the Valley of Mexico ; E.

semipUcatus from western Texas, closely re-

sembling E. asinus; E. pectinatus from the Port

Kennedy bone cave of eastern Pennsylvania

.

E. scotti from the Staked Plains of Texas. The

latter is a long-faced type of horse about the

size of the largest western pony, but with a

longer body, a much larger head, a shorter

neck and back and steeply sloping sides, shaped

very much as in the ass or quagga. The type

of this species is now mounted in the American

Museum of Natural History (see Fig. 1). It is

the first complete skeleton of a Pleistocene

horse discovered in Amei'ica. It was found in

association with four other skeletons, remark-

ably well preserved. The largest species of

horse herein recorded is E. giganteus Gidley;

sp. nov., the teeth exceeding by more than one

third the diameter of those of the largest draught

horses. H. F. O.

THE BICENTENNIAL COMMEMORATION OF
YALE UNIVERSITY.

The imposing exercises celebrating the two

hundredth anniversary of the foundation of

Yale College took place last week in accordance

with the program already published in this

Journal. As President Northrop pointed out

in his address, one hundred and five graduates

of Yale have been president of a college

;

and eighty-five different colleges have at

some time had a Yale graduate for president.

Yale furnished the first president of at least

eighteen colleges—Princeton, Columbia, Dart-

mouth, Georgia, Williams, Hamilton, Kenyon,

Illinois, Wabash, Missouri, Wisconsin, Beloit,

Chicago, California, Cornell, Western Reserve

and Johns Hopkins. One of the most inter-

esting addresses, given by Dr. Daniel C. Gil-

man, of the class of '52 and for twenty-five

years president of the Johns Hopkins Univer-

sity, is published above.

The doctorate of laws was conferred on Presi-

dent Roosevelt and forty-six others, including

the following men of science and college presi-

dents :

John Harvard Biles, Professor of Naval Architec-

ture in Glasgow University.

John Shaw Billings, Director of the New York

Public Library.

Charles William Dabney, President of the Univer-

sity of Tennesee.

David White Finlay, Professor of the Practice of

Medicine in Aberdeen University.

Jacques Hadamard, Adjunct Professor in the Fac-

ulty of Science at the University of Paris.

Samuel Pierpont Langley, Secretary of the Smith-

sonian Institution.

Albert Abraham Michelson, Professor of Physics in

the University of Chicago.

William Osier, Professor of Medicine in Johns

Hopkins Medical School.

Henry Smith Pritchett, President of the Massachu-

setts Institute of Technology.

Ira Eemsen, President of Johns Hopkins Univer-

sity.

Ogden Nicholas Rood, Professor of Physics in Co-

lumbia University.

Wilhehn Waldeyer, Professor of Anatomy in the

University of Berlin.

James Burrill Angell, President of the University

of Michigan.

William Peterson, Principal of McGill University.

Seth Low, ex-President of Columbia University.

Jacob Gould Schurman, President of Cornell Uni-

versity.

Franklin Carter, ex-President of Williams College.

William Rainey Harper, President of the Univer-

sity of Chicago.
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William Curtis Harrison, Provost of the University

of Pennsylvania.

Francis Landey Patton President of Princeton

University.

Benjamin Ide Wheeler, President of the University

of California.

SCIENTIFIC NOTES AND NEWS.

The National Academy of Sciences will hold

a scientific session at the University of Penn-

sylvania, Philadelphia, beginning on Tuesday,

November 12, at 11 a. m, A special stated

session for the transaction of business will be

held on November 13.

Professor George J. Brush, emeritus pro-

fessor of mineralogy and formerly director of the

Sheffield Scientific School of Yale University,

received a loving cup from some of the former

graduates, on the occasion of the recent bicen-

tennial exercises.

The first autumn meeting of the American

Academy of Arts and Sciences was held at the

house of Mr. Alexander Agassiz, president of

the. Academy, in Cambridge, Mass. After an

introduction by the president and a statement

for the Rumford Committee by Professor Cross,

the Eumford medals were presented to Pro-

fessors Barus and Thomson who responded with

brief remarks. Mr. Agassiz then gave an ac-

count of the Albatross expedition to the tropi-

cal Pacific. George Wharton Pepper, of Phila-

delphia, was elected an associate fellow of the

Academy.

The Franklin Institute, of Philadelphia, has

awarded to Dr. Porter Shimer, of the depart-

ment of chemistry, Lafayette College, the John

Scott legacy medal and premium for his im-

proved jacketed crucible.

The second annual Huxley lecture of the

Anthropological Institute was delivered by Dr.

Francis Galton, F.R.S., on October 29, his

subject being ' The Possible Improvement of

the Human Breed under the Existing Condi-

tions of Law and Sentiment.'

The Council of the London Mathematical

Society for the ensuing year is as follows :

President, Dr. Hobson ;
vice-presidents, Professor

W. BurnsideandMajorMacMahon, R.A.; treas-

urer, Dr. J. Larmor ; honorary secretaries, R.

Tucker and Professor Love ; other members, J.

E. Campbell, Lieut. -Colonel Cunningham, R.E.,

Professor Elliott, Dr. Glaisher, Professor M. J.

M. Hill, H. M. Macdonald, Professor L. J.

Rogers, A. E. Western, E. T. Whittaker and
A. Young.

Dr. C. H. Gilbert, of the department of zo-

ology at Stanford University, has been ap-

pointed to take charge of the deep-sea investi-

gations of the United States Fish Commission

about the Hawaiian Islands. He will leave on

theGovernmentship^Zftairossabout Decemberl.

The Navy Department has selected Lieut.

-

Commander W. H. H. Southerland to succeed

Capt. C. C. Todd as chief hydrographer of the

navy, and orders have been issued detaching

him from the command of the Dolphin.

We regret to learn that Mr. Thomas Meehan,

the well-known horticulturist, is seriously ill.

Dr. Theodore Hough, of the Biological De-

partment of the Institute of Technology, is at

his Virginian home convalescing from a long

attack of typhoid fever.

An intercollegiate geological excursion was

made to the Westfield valley in Central Massa-

chusetts on Saturday, October 19, for the pur-

pose of studying the formation of river terraces

and the influence of rock ledges on their de-

velopment. The excursion was under the

leadership of Professor W. M. Davis, and was

attended by forty-six teachers and students

from twelve institutions—Yale, Amherst, Wes-

leyan, Williams, Mass. Institute of Technology

and Harvard; Milton and Worcester Academies >

Springfield High School and Westfield, North

Adams and New Britain Normal Schools.

Professors B. K. Emerson, H. E. Gregory, W.
N. Rice, and R. T. Jackson were members of

the party.

Mrs. Stanford has returned to San Fran-

cisco after a journey to Egypt, where she pur-

chased for the Stanford Museum a valuable col-

lection of Egyptian antiquities.

Mr. H. Kato, of the Japanese Department

of Agriculture, is at present in the United

States, with the purpose of studying our fisheries.

Dr. D. Morris, the British commissioner of

agriculture for the West Indies, has returned to

Barbadoes after a visit to London.
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We learn from Nature that Mr. J. E. Jack-

son, wlio for a period of forty-three years has

been associated with the Royal Gardens, Kew,

has resigned the keepership of the Museum of

Economic Botany, and is succeeded by Mr. J.

M. Hillier, whose place, in turn, has been taken

by Mr. J. H. Holland, late of the botanic sta-

tion at Old Calabar.

Mr. Keith Lucas, B.A., of Trinity College,

Cambridge, has been nominated to occupy the

university table at the laboratory of the Marine

Biological Association at Plymouth.

Dr. Oliver Lodge, formerly professor of

physics at University College and now the

principal of Birmingham University, delivered

the opening address to the medical students of

University College, Liverpool, on October 12. At

the close of the proceedings a bust of Dr. Lodge

was unveiled by Professor W. A, Herdman.

The death is announced of Dr. Vonkraflft, of

the Geological Survey of India.

Mr. Andrew Carnegie has offered to pro-

vide libraries at San Juan, Porto Rico and Nash-

ville, Tenn., each at a cost of $100,000. He
has also given £37,000 for libraries at Dundee.

Mrs. Blackstone, widow of T. B. Black-

stone, has offered to give the city of Chicago a

$100,000 library building, to be conducted as a

branch of the public library.

Dr. Frederick Peterson offers a prize of

$200 for the best original unpublished contribu-

tion to the pathology and treatment of epilepsy.

Papers received will be submitted to a com-

mittee, consisting of three members of the New
York Neurological Society, and the award will

be made upon its recommendation at the annual

meeting of the board of managers of the Craig

Colony, October 14, 1902. Manuscripts should

be sent to Dr. Frederick Peterson, 4 West
Fiftieth street. New York City, on or before

September 30, 1902. The successful essay be-

comes the property of the Craig Colony and will

be published in its medical reports.

For a number of years archeological expe-

ditions to Iceland and Greenland have been

conducted at the expense of the Danish ' Carls-

berger Funds.' The directors have now de-

cided to defray the expenses of Dr. Kinde in

making excavations on the Island of Rhodes,

especially in the neighborhood of the ancient

Acropolis.

Arrangements have been made at- the Mill-

port Marine Biological Station, Scotland, for

the erection of a research laboratory and also

of a private boarding house. The site for the

new buildings has been promised by the Mar-

quis of Bute, and a gentleman who prefers to

remain anonymous has given £3,000 towards

their erection.

The German Society of Men of Science and

Physicians will hold its meeting next year at

Carlsbad under the presidency of Dr. Hans
Chiari, professor of pathological anatomy at the

German university at Prague.

The annual trip of the German Agricultural

Society in 1903 will be made to theUnited States.

Foreign papers report the formation at Cape

Town of a ' South African Association for the

Advancement of Science,' to work as far as

possible on the lines of the British Association.

In July last a meeting was held to establish a

congress of engineers, when an influential com-

mittee was appointed. The proposal gradually

widened until at length it was found feasible to

establish a local 'British Association,' and a

meeting for that purpose was largely attended.

Sir David Gill, the Astronomer Royal at the

Cape Observatory, who presided, mentioned

that in November last he had attended a meet-

ing of the council of the British Association, at

which a very strong desire was expressed to

have a meeting of the British Association held

in South Africa. He was sure, he said, that in

the event of such a visit the hospitality of Cape

Town and Kimberly and other centers would

be quite equal to the strain which would be put

upon it by the visit of distinguished men of

science. Of course in the existing state of po-

litical affairs it was impossible to contemplate

such a matter seriously, and they must leave

the fuller consideration of the matter until the

country was settled and they were in a position

to exercise that hospitality. But if they

founded some association of the kind now indi-

cated, the year that the British Association

came to South Africa they should naturally

merge their meeting into that of the British

Association, and their organization would natu-
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rally facilitate matters and aid them in making
a successful meeting when the British Associa-

tion came there. Their primary object would
be to found an association as far as it was practi-

cally possible on the lines of the British Asso-

ciation. The formation of the association having

been decided upon by formal vote, the title was
discussed, ' South African ' being carried by 31

votes against 19 for 'African.'

The Spanish minister of education has or-

dered that hereafter all museums shall be open

the year round free, and any one allowed to

make copies of photographs. He also requested

teachers to take their pupils frequently to the

museums.

A REPORT of the committee of the metric

system has been presented to the British Asso-

ciation of Chambers of Commerce. The com-

mittee has unanimously adopted the following

resolutions: "(1) That, after considering vari-

ous suggestions, this committee is unanimously

of opinion that the chambers should unite in

urging upon the government the compulsory

adoption of the metrical system of weights and

measures, leaving matters of detail to be con-

sidered later. (2) That the committee is unani-

mously of opinion that a British decimal system

of coinage must be on the basis of retaining the

sovereign, with the florin as a unit, divided into

a hundred cents or farthings. (3) The com-

mittee recommends that there should be nickel

coins of five and ten cents, and bronze coins of

one, two and four cents or farthings."

The greatest steamship of the time, the

Celtic of the White Star Line, has made her
* maiden ' passage across the Atlantic and back,

and her first record—8 days, 9 hours, 46 min-

utes running time, excluding the time lost by

fog, which happened to be in this case 15 hours.

This is, for the present at least, the largest

steamship in the world. The Oceanic of the

same line is five and a half feet longer but of

less beam and tonnage. The Celtic is 700 feet

'over all,' of 75 feet beam and 49 feet depth,

measuring 20,880 tons. The Great Eastern, for

a half century the largest ship on the lists of

the fleets of the world, was 680 by 84 by 48

feet, registering, gross, 18,000 tons. The Celtic

is the first ship to exceed that, at the time.

wonder of the world, largely the basis of

the fame of Brunei and Russell. The total

weight—the 'displacement'—of the new ship,"

at maximum computed draft, 36 feet 6 inches,

would be nearly 38,000 tons, as compared with

about 32,000 tons for the Oreat^ Eastern. The
largest naval vessels are of about one-half this

last weight. The Campania registers about

13,000 tons, the Kaiser Wilhelm der Grosse

17,000, the Deutschland 16,500 and the Oceanic

17,250. The engines are of the quadruple-expan-

sion type, 33, 47.5, 68.5 and 98 inches diameter

of cylinders and 5 feet piston-stroke. Steam-

pressure is carried at 210 pounds per square

inch by gauge, and is produced by 8 double-

ended 'Scotch' boilers, each 15.5 by 19.5 feet.

The two smokestacks are each 14 feet in diam-

eter. The ship has capacity for 2,700 passen-

gers or more and for 12,000 tons weight of

merchandise. The cost of this ship was $2,500,

000. The builders were Messrs. Harland and
Wolff.

A Reuter telegram reports that the Liverpool

School of Tropical Medicine has now completed

the necessary arrangements for the dispatch of

an expedition at once to the Gold Coast, and to

the mining districts there. The school has

secured the services as leader of this expedition

of Dr. Charles Balfour Stewart, who will sail

for West Africa this month. He will proceed

first to Sierra Leone in order to study the

methods now being employed there by Dr.

Logan Taylor. After leaving Freetown, Dr.

Stewart will proceed at once to Cape Coast

Castle to attack the insanitary conditions there,

as the mortality amongst the Europeans in that

town is at present most serious. He will

employ workmen for draining the ground

and clearing the houses of broken water

vessels and otherwise attacking the breed-

ing-grounds of the mosquitoes. The expedi-

tion has been rendered possible owing to the

generosity of a private individual who desires

to remain anonymous. Anti-malarial opera-

tions will shortly be in full swing in Gambia,

Sierra Leone, the Gold Coast and Lagos, the

operations in the three first-named colonies be-

ing organized by and under the complete con-

trol of the Liverpool School of Tropical Medi-

cine. Dr. Stewart received his] professional
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education at Cambridge, the Liverpool Eoyal

Infirmary and Guy's Hospital, London. After

qualification, he studied specially at Vienna

and Freiburg. He was then invited by the

Secretary of State for India to proceed to India

for plague work ; and labored both up country

and also as an assistant to M. Haffkine in the

Imperial Research Laboratory at Bombay. He
then returned to England and has been con-

stantly engaged in the Thompson Yates Lab-

oratory, Liverpool, on research and the prep-

aration of plague prophylactic, by the request

of the Secretary of State for War and the

Agent-General of Cape Colony.

UNIVERSITY AND EDUCATIONAL NEWS.

Mb. T. Jefferson Coolidge, late Minister

to France, has given a fund of $50,000 to the

Jefferson Physical Laboratory of Harvard Uni-

versity for physical research. The income is to

be expended at the discretion of the director.

Professor John Trowbridge. Among the terms

of the gift is the following : The income of this

fund shall be used primarily for laboratory ex-

penses of original investigations by members of

the laboratory staff ; but the director, at his

discretion, may award therefrom an hono-

rarium, of not more than $500 per annum, for

the private use of any person who—although

receiving no salary from the university—may
wish to carry on original investigations under

his direction at the Jefferson Physical Labora-

tory.

The General Electric Company has agreed to

give $12,500 for the establishment of a school

of electricity at Schenectady, provided that an

equal amount is secured from other sources. The
school would be afiiliated with Union College.

It will beremembered that theNew York legisla-

ture was asked last year to establish this school.

At the final meeting of the committee en-

gaged in founding a fellowship at the New York
University, in memory of the late Oswald
Ottendorfer, held recently, plans were made
for turning over the amount of subscriptions to

the University. The treasurer, James Speyer,

reported that the fund aggregated $20,199.85.

Mr. George A. Armour has given $2,500 a

year for five years for the maintenance and de-

velopment of the classical seminary at Prince-

ton University. The university is the residuary

legatee of the estate of Dr. John Sayre of Mis-

souri, $15,000 of which is now available. It

has also lately acquired, through the gift of an

unnamed donor, the property of the late Pro-

fessor Guyot.

Mr. Edwarb B. Page, of New York, has

given to the SheflSeld Scientific School of Yale

University, $6,000 to found scholarships.

On the occasion of the laying of the corner

stone of the new medical building of the Uni-

versity of Michigan, Dean Vaughan announced

that a few prominent medical alumni of the

university had established a fellowship in con-

nection with the medical department, to be

known as the Corydon L. Ford Fellowship, in

memory of the first professor of anatomy in the

university.

President Angell, of Michigan University,

announces that an instructor in forestry is soon

to be appointed.

Professor W. D. Gibbs, of the Ohio State

University, has been elected professor of agri-

culture and director of the experiment station

at the New Hampshire College of Agriculture

and theMechanic Arts at Durham, N. H.

Professor Arthur W. Smith, who was at

Tulane University last year, has been appointed

professor of electricity and electrical engineer-

ing at the University of Mississippi.

Mr. Andrew Carnegie has accepted the

Lord Rectorship of St. Andrew's University for

the ensuing three years.

Dr. John Purser, for forty years professor

of mathematics in the Belfast Queen's College,

has retired.

Professor W. Somerville, having accepted

post at the Board of Agriculture, will resign

the chair of agriculture at Cambridge Univer-

sity at the end of the present term.

Professor Rudorff, director of the Labora-

tory of Inorganic Chemistry in the Technical

Institute of Berlin, has retired on account of

his health.

Professor Max Wolf, of Heidelberg, has

declined the call to the professorship of astron-

omy at the university at Gottingen.
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SUPPLEMENTARY REPORT ON NON-EUCLID-

EAN GEOMETRY.

When at the Columbus meeting of the

American Association I had the honor of

making a ' Eeport on Non-Euclidean Geom-
etry,' it was mentioned that my own ' Bibli-

ography of Hyper-space and Non-Euclidean

Geometry,' in the, American Journal of Math-

ematics (1878), giving 81 authors and 174

titles, when reprinted in the collected works

of Lobachevski (Kazan, 1886) gives 124

authors and 272 titles ; while Roberto

Bonola had just given (1899) a ' Bibliog-

raphy of the Foundations of Geometry in

Relation to Non Euclidean Geometry,' con-

taining over 350 titles with some repeti-

tions.

Bonola in 1900 finished a second part of

this bibliography, in which the single section

headed ' Historical, Critical and Philosoph-

ical Writings ' gives 96 authors and 150

titles. It thus becomes very evident that

a most important function of your reporter

is the selection of what writings to bring

forward for especial mention as of para-

mount importance and typical of the main

stream of advance.

In the Columbus report I particularly

stressed the work of two authors whom I

brought forward together and to whom I

devoted about a quarter of that report.

The report first appeared in Science for

October 20, 1899, and you may imagine
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that it was reassuring when on October 22

(old style), 1900, the Commission of the

Phy siCO-Mathematical Society of Kazan
found the scientific merits of the works of

these authors, A. N. Whitehead and Wm.
Killing equal for the great Lobachevski

prize and had to decide between them by

the drawing of lots.

In his report on the work of Whitehead,

Sir Robert Ball says of the ' Universal

Algebra '

:

" Several other writers, to whom of

course Mr. Whitehead makes due acknowl-

edgment, have approached the study of

non-Euclidean geometry by the aid of

Grassmann's methods, but the systematic

and most instructive development of the

subject in book VI. is, I believe, new, as

are also many of the results obtained.
'* The superiority of Whitehead's methods

appears to lie in the two following features :

" 1"^. That he can treat n dimensions by

practically the same formulae as those used

for two or three dimensions.
'' In this I think he has made a consider-

able advance upon the methods, ingenious

and beautiful as some of them no doubt

are, which have been used by previous in-

vestigators.

"2°. The various kinds of space, para-

bolic, hyperbolic and elliptic (of two kinds),

present themselves in Whitehead's methods

quite naturally in the course of the work,

where they appear as the only alternatives

when certain assumptions have been made.
'

' Moreover the results have been ob-

tained in such a way that it is easy for the

reader to develop for one of the other

spaces properties treated out in full for one

space only.

" The book deserves in the highest de-

gree the attention of the student of modern
mathematical methods, and it marks so

great an advance that it is, in my judg-

ment, well worthy of the important prize in

view of which this report is prepared.

" Mr. Whitehead's memoir on geodesies

in elliptic space appears to me to indicate

great power in dealing with a very difficult

problem. I believe it to be of much im-

portance, as the geodesies in the generalized

space conceptions had been but little

studied."

In the corresponding report on the work
of Killing, Professor Engel, of Leipsic, says

of the ' Grundlagen der Geometrie '

:

" This work is, from the first to the last

page, a justification and detailed develop-

ment of the circle of ideas which we are

accustomed to understand under the ex-

pression ' non-Euclidean geometry.'

"

'' Already so many preliminary questions

have been settled," said Killing in the

preface to his first volume, " that the final

solution can be hoped for at a not too dis-

tant time."

" These words written in 1893," says

Engel, " have meanwhile most recently

(1899) found a highly striking confirmation

in many directions through Hilbert's inves-

tigations.

" The geometries possible with the Eu-

clidean, namely the Lobachevski-Bolyaian,

the Riemannian and the elliptic, Killing

develops, each for itself, in Euclidean way
up to a certain grade.

''Also it should not be forgotten that

Killing was the first^ who (1879, Crelles

Journal, Bd. 83) made clear the difference

between the Biemannian and the elliptic

space (or as he calls it, the Polar form of

the Riemannian).
" The fourth section treats the Clifibrd-

Klein space-forms, in whose investigation

Killing himself has taken a conspicuous

part (by a work in Bd. 39 of the Mathe-

matische Annalen, 1891). The great impor-

tance of these space-forms rests upon this,

that they show with especial clearness,

what a mighty difierence it makes whether

we, from the beginning, assume the geo-

metric axioms as valid for space as a whole
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or merely for an every way bounded piece

of space. In the first case we obtain, be-

sides the Euclidean, only the three previ-

ouslymentioned non-Euclidean space-forms.

" In the second case appears also a mani-

foldness, at present not yet dominated, of

different space forms.

''The treatment of continuity and the

ratio-idea in Euclid gives occasion for a

nearer investigation of the so-called Archi-

medes' Axiom.
" Finally, as the first attempt to illumin-

ate in conjunction all the diflerent ques-

tions which have grouped themselves about

the problem mentioned, and to collect all

the means, which numerous mathema-

ticians, and not least the author himself,

have made for solving the problem, this

work will for long retain its value.

*' That precisely the founding of geometry

since the appearance of this book has been

advanced in a wholly unexpected way by

Hilbert, cannot lessen Killing's merit. His

work remains still by far the best means for

mastering the researches which have ap-

peared in this realm up to 1898." These

interesting extracts I take from the Russian

pamphlet just issued at Kazan and fur-

nished me by my friend Professor Vasiliev.

In his paper ' Ueber Nicht-Euklidische

und Linien-Geometrie ' (Greifswald, 1900),

Professor E. Study voices a profound truth

when he says :
" The conception of geom-

etry as an experimental science is only one

among many possible, and the standpoint

of the empiric is as regards geometry by

no means the richest in outlook. For he

will not, in his one-sidedness, justly ap-

preciate the fact that in manifold and often

surprising ways the mathematical sciences

are intertwined with one another, that in

truth they form an indivisible whole.

" Although it is possible and indeed

highly desirable, that each separate part or

theory be developed independently from

the others and with the instrumentalities

peculiar to it, yet whoever should disregard

the manifold interdependence of the differ-

ent parts, would deprive himself of one

of the most powerful instruments of re-

search.

'' This truth, really self-evident yet often

not taken to heart, applied to Euclidean

and non-Euclidean geometry, leads to the

somewhat paradoxical result that, among
conditions to a more profound understand-

ing of even very elementary parts of the

Euclidean geometry, the knowledge of the

non-Euclidean geometry cannot be dis-

pensed with."

That the world has caught one deduc-

tion from this deep idea, is shown by the

fact of the almost simultaneous appearance

of two text-books, manuals for class use, to

make universally attainable this necessary

condition for any thorough understanding

of any geometry, even the most elemen-

tary ; two intended, available popular treat-

ises on this ever more essential non Euclid-

ean geometry.

One of these, just being issued by G.

Carre et C. Naud, 3 rue Racine, Paris,

is ' La geometric non Euclidienne,' by P.

Barbarin, professor at Bordeaux, a place

made sacred for non-Euclideans by the

memory of Hoiiel. How great and prac-

tical is the interest of this book can be

gathered from the headings of its chap-

ters.

I. ' General and historical considera-

tions.' How the non-Euclidean doctrine

was born and gradually developed.

II. ' Euclid's definitions and postulates.'

Study of the role that they play in the

principles of geometry.

Simple and elementary expose of the

three geometries after the method of Sac-

cheri.

III. ' Distance as fundamental notion.'

The definitions of the straight and the

plane according to Cauchy. The works of

M. De Tilly.
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IV. ' General geometry in the plane and

in space.' Eesume of the principal general

propositions.

V. ' Trigonometry. ' Elementary demon-

stration, after Gerard and Mansion, of the

formulas for triangles and quadrilaterals.

VI. ' Measurement of areas and volumes.'

VII. ' The contradictors of the non-

Euclidean geometry.' The principal ob-

jections made against the non-Euclidean

geometry. Answers to be made thereto.

VIII. * Physical geometry. ' How we
might attempt to find out if the physical

world is not Euclidean ; how angles and

distances could be measured with a much
greater approximation, for example, angles

with an error much less than y^^ of a

second.

A brief article by Professor Barbarin,

' On the utility of studying non-Euclidean

geometry,' which appears in the May (1901)

number of Professor Cristoforo Alasia's new
Italian journal Le Matematiche, shows that

Hoiiel had reached the weighty insight

which we have quoted from Study, namely,

that knowledge of non-Euclidean geometry

is essential for any mastery of Euclidean

geometry.

Says Barbarin :

" I. The question of the source of the

theory of parallels has been one of the

most interesting scientific preoccupations of

the century ; it has made to flow torrents

of books, and given theme to remarkable

works. Thanks to the theorems of

Legendre, to the discoveries of the two
Bolyai, of Lobachevski and of Eiemann

;

thanks to the original researches of Bel-

trami and of Sophus Lie, of Poincar^,

Flye Ste. Marie, Klein, De Tilly, etc. , we
cannot any more be mistaken as to the true

scope of the celebrated proposition which

bears the name of Postulate of Euclid.

"1°. This is not in any way contained

in the classic definitions of the straight and
the plane.

"2°. This is, among three hypotheses

equally admissible, and which cannot all

be rejected, only the most simple.

" Is it perhaps chance alone which gave

to the great Greek geometer the choice

of his system of geometry ? or did he per-

ceive, at least in part, the difficulties and
the greater theoretic complication of the

other two? We shall never know with

certainty.

"But in the presence of his work, so

perfect and so rigorous, one thing, how-

ever, appears not to be doubtful : the place

which he assigned to his proposition, the

enunciation which he gave of it, attest

that this proposition had to his eyes only

the value of an hypothesis ; otherwise he

would have formulated it in other terms

and would have attempted to demonstrate

it.

" The ideas of Lobachevski and of Eie-

mann were diffused only very slowly. They
were so, above all, thanks to the transla-

tions of Hoiiel.

" This scientist, whose activity and power
of work were prodigious, could not resist

the desire to master all the European lan-

guages, with the aim of being able to read

in their original text, and then make known
to his contemporaries the most celebrated

mathematical works.
" He admired Lobachevski, whom hesur-

named the modern Euclid, and in his course

professed at the scientific faculty of Bor-

deaux, he did not let pass any occasion to

put him in evidence.
'

' II. Hoiiel was persuaded that the

knowledge of the non-Euclidean geometry

is indispensable for thoroughly mastering

the mechanism of the Euclidean geometry.

" Despite its paradoxical form, this idea

is most just.

" General geometry or metageometry con-

tains in fact a great number of propositions

common to all the systems, and which ought

to be enunciated in the same terms in each
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of tbese. If the general proposition can

be demonstrated in terms general for these,

such should be preferred, even if, to attain

this, it be necessary to subject the ordinary

form to some modification. To cite only

one example, we take the convex quadri-

lateral inscribed in a circle.

''In Euclidean geometry, the sum of two

opposite angles is constant and equal to two

right angles; in non-Euclidean geometry

this sum is variable. Notwithstanding this,

the two forms may be reconciled, since in

both cases the sum of two op^Josite angles equals

that of the other two, and this is sufiicient for

a convex quadrilateral to be inscriptible.

" Confronting the proposition with that

which concerns the circumscribed quadri-

lateral, we put in full light a correlation

which, a priori, ought evidently to exist.

" This correlation, which is the very heart

of general geometry, and which does not

always appear in the ordinary geometry

with the same clearness, can be utilized for

finding new properties of the figures.

" Example : Every conic is the locus of the

points such that the suyn of the tangents from

these drawn to two circles is constant; every

conic then will also be the curve envelope of the

straights which cut tivo given circles under

angles ofwhich the sum is constant. (Excellent

problem for investigating directly.)

'' III. Is it expedient to associate the

non-Euclidean geometry with instruction,

and in what measure ?

" If we treat of higher instruction, with

ardor we respond affirmatively.

" In the courses of higher geometry of

the universities the names of Bolyai, Lo-

bachevski, Riemann have their assigned

place, and there are still divers unexplored

domains on the road which these scientists

have opened.
" In so far as it refers ta secondary in-

struction, the question is more delicate.

The program? of preparatory courses at

the high schools contain all, or almost all,

special mathematics and spherical geom-

etry.

" It would not be then a great incon-

venience to there make opportunely a dis-

crete allusion to general geometry : on the

contrary, the attention of the students and
their critical spirit would be held awake by
the necessity of investigating if such propo-

sition which is expounded to them is of

order particular or general.

"At least two indispensable conditions

should be satisfied ; it is requisite :

"1°. That in all the books put in the hands of

the students, the hypothetical and wholly facti-

tious character of the Euclidean postidate be put

ivell into relief.

" In my classes I have recourse with suc-

cess to the simple procedure which fol-

lows, and which I recommend. Take the

straight AB and the two equal perpen-

diculars AB, BD: the angles AGD, BDC
are equal, and may be right, acute or ob-

tuse. But whichever be the one among
these three hypotheses which we assume

for this particular quadrilateral, we must

conserve it for all the other like quadrilat-

erals. We choose the system of geometry

in which these are right angles, and which

corresponds to the Euclidean- hypothesis.

" 2°. That the invertibility of the postu-

late of Euclid be completely given up in all

the demonstrations in which it can be done

without and where nevertheless it is wrongly

used.

" See, for example, the theorem on the

face angles of a trihedral or polyhedral

angle.

" We should recognize that great ad-

vances have been made in these latter

years in the sense indicated.

'
' If the ideas of general geometry tend

to become popularized, the honor of it is

due above all to the periodicals which have

given their hospitality, and in special

manner to Mathesis, so ably edited by our

excellent confrere, P. Mansion of Ghent.
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" In the course of the last eight or ten

years this journal has published numerous

articles on Metageometry, written with as

much competence as good sense. We
counsel their perusal."

It will be seen from our quotation, that

Professor Barbarin bases his exposition on

the method of Saccheri as the simplest.

The same is true in the other new text-

book, ' Manning's Non-Euclidean Geome-

try.' (Boston, Ginn & Co., 1901, 8vo, pp.

v+ 95.)

Saccheri's first proposition is {American

Mathematical Monthly , June, 1894, Vol. I., p.

188):

"If two equal straights, AC, BD, make
with the straight AB angles equal toward

the same parts : I say the angles at the

join CD will be mutually equal."

On the next page is " Proposition II.

The quadrilateral ABCD remaining the

same, the sides AB, CD are bisected in

points If and S. I say the angles at the

join MR will be on both sides right."

Professor Manning paraphrases these

two together on page 5.

" If two equal lines in a plane are erected

perpendicular to a given line, the line join-

ing their extremities makes equal angles

with them and is bisected at right angles

by a third perpendicular erected midway
between them."

Under the heading ' Definitions,' Saccheri

says: " Since (from our first) the straight

joining the extremities of equal perpen-

diculars standing upon the same straight

(which we will call base), makes equal

angles with these perpendiculars, three

hypotheses are to be distinguished accord-

ing to the species of these angles.

" And the first, indeed, I will call hypoth-

esis of right angle; the second, however, and

the third I will call hypothesis of obtuse an-

gle, and hypothesis of acute angle." This

Manning paraphrases as follows, under the

heading ' The Three Hypotheses '

:

''The angles at the extremities of two

equal perpendiculars are either right angles,

acute angles, or obtuse angles, at least for

restricted figures. We shall distinguish

the three cases by speaking of them as the

hypothesis of the right angle, the hypoth-

esis of the acute angle, and the hypothesis

of the obtuse angle respectively."

Saccheri's Proposition III. is: "If two

equal straights, AC,BD, stand perpendicu-

lar to any straight, AB : I say the join

CD will be equal, or less, or greater than

AB, according as the angles at CD are

right, or obtuse, or acute."

This Manning paraphrases as follows

:

" The line joining the extremities of two

equal perpendiculars is, at least for any

restricted portion of the plane, equal to,

greater than or less than the line joining

their feet in the three hypotheses respect-

ively."

In the same way is paraphrased Saccheri's

Prop. IV., the converse of III.

Saccheri's corollary about quadrilaterals

with three right angles is given by Man-

ning on page 12.

Saccheri's Prop. V. is :
" The hypothesis

of right angle, if even in a single case it is

true, always in every case it alone is true."

In giving this. Manning has :
' If the

hypothesis of a right angle,' etc., evidently

a slip for his usual the right angle. Of

course the Latin original, of which I have,

so far as I know, the only copy on this con-

tinent, has no article.

Prop. VI. and Prop. VII. are combined

by Manning on p. 13.

Prop. IX. is reproduced on p. 14.

Prop. X. is given on p. 9.

In Prop. XI. Saccheri with the hypoth-

esis of right angle demonstrates the cele-

brated Postulatum of Euclid, thus showing

that his hypothesis of right angle is the

ordinary Euclidean geometry.

Manning says, p. 27 : "The three hypoth-

eses give rise to three systems of geom-
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etry, which are called the parabolic, the

hyperbolic and the elliptic geometries.

They are also called the Geometries of Eu-

clid, of Lobachevski, and of Kiemann."

Now Saccheri in his demonstration of Pi'op.

XI. makes, almost in the words of Archi-

medes, an assumption, introduced by the

words ' it is manifest,' which we now call,

for convenience, Archimedes' Axiom. In

his futile attempts at demonstrating the

parallel-postulate, Legendre set forth two

theorems, called Legendre's theorems on

the angle-sum in a triangle. They are :

1. In a triangle thesum ofthe three angles

can rtever be greater than two right angles.

2. If in any triangle the sum of the three

angles is equal to two right angles, so is it

in every triangle.

In addition to assuming the infinity or

two-sidedness of the straight, in his proofs

of these theorems Legendre uses essentially

the Archimedes Axiom. Thence he gets

that the angle-sum in a triangle equaling

two right angles is equivalent to the par-

allel-postulate, all of which is really what

Saccheri gave a century before him, now
just reproduced by Barbarin and Manning,

as before by De Tilly. Even Hilbert in his

' Yorlesung ueber Euklidische Geometric

'

(winter semester, 1898-99), for a chance to

see Dr. von Schafer's Authographie of

which I am deeply grateful to Professor

Bosworth, gives the following five theorems

and then says :
*' Finally we remark, that

it seems as if each of these five theorems

could serve precisely as equivalent of the

Parallel Axiom.^' They are

1. The sum of the angles of a triangle is

always equal to two right angles.

2. If two parallels are cut by a third

straight, then the opposite (corresponding)

angles are equal.

3. Two straights, which are parallel to a

third, are parallel to one another.

4. Through every point within an angle

less than a straight angle, I can always

draw straights which cut both sides [not

perhaps their prolongations].

5. All points of a straight have from a

parallel the same distance.

But since then a wonderful discovery has

been made by M. Dehn.

It was known that Euclid's geometry
could be built up without the Archimedes
axiom. So arises the weighty question :

In such a geometry do the Legendre theorems

necessarily hold good f

In other words : Can we prove the

Legendre theorems without making use of

the Archimedes axiom ?

This is the question which, at the insti-

gation of Hilbert, was taken up by Dehn.

His article was published July 10, 1900

(3fathematische Annalen, 53 Band, pp. 404-

439).

Dehn was able to demonstrate Legendre's

second theorem without using any postu-

late of continuity, a remarkable advance

over Saccheri, Legendre, De Tilly.

But his second result is far more remark-

able, namely, that Legendre's first theorem

is indemonstrable without the Arctimedes

axiom.

To prove this startling position, Dehn
constructs a new non-Euclidean geometry,

which he calls a ' non-Legendrean ' geome-

try, in which through every point an in-

finity of parallels to any straight can be

drawn, yet in which nevertheless the angle

sum in every triangle is greater than two

right angles.

Thereby is the undemonstrability of the

first Legendre theorem without the help of

the Archimedes axiom proven.

Dehn then discusses the connection be-

tween the three different hypotheses rela-

tive to the sum of the angles [the three hy-

potheses of Saccheri, Barbarin, Manning]

and the three different hypotheses relative

to the number and existence of parallels.

He reaches the following remarkable

propositions :
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From the hypothesis that through a given

point we can draw an infinity of parallels

to a given straight it follows, if we exclude

the Archimedes axiom, not that the sum of

the angles of a triangle is less than two

right angles, but on the contrary that this

sum may be (a) greater than two right

angles, (6) equal to two right angles.

The first case (a) is proven by the exist-

ence of the non-Legandrean geometry.

To demonstrate the second case (6),

D&hn constructs a geometry wherein the

parallel-axiom does not hold good, and

wherein nevertheless are verified all the

theorems of Euclidean geometry ; the sum

of the angles of a triangle is equal to two

right angles, similar triangles exist, the

extremities of equal perpendiculars to a

straight are all situated on the same

straight, etc.

As Dehn states this result : There are

non-Archimedian geometries, in which the

parallel-axiom is not valid and yet the

angle-sura in every triangle is equal to two

right angles.

Such a geometry he calls ' semi Euclidean. '

Therefore, it follows that none of the the-

orems, the angle-sum in the triangle is two

right angles, the equidistantial is a straight,

etc., can be considered as equivalent to the

parallel-postulate, and that Euclid in set-

ting up the parallel-postulate hit just the

right assumption.

This is a marvelous triumph for Euclid.

Finally Dehn arrives at this surprising

theorem

:

From the hypothesis that there are no

parallels, it follows that the sum of the

angles of a triangle is greater than two

right angles.

Thus the two non-Euclidean hypotheses

about parallels act in a manner absolutely

difi'erent with regard to the Archimedes

Axiom.

The different results obtained may now

be tabulated thus

:

The angle-
sum in the

triangle is:
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" To which is added an appendix contain-

ing notices of methods at different times

proposed for getting oyer the difficulty in

the ' Twelfth Axiom of Euclid.' " Svo, pp.

X + 148. This dissects most brilliantly

twenty-one methods of getting rid of

Euclid's postulate; so brilliantly that it

deserves to be reprinted and could scarcely

be improved upon. Then, nothing daunted

by the failure of every one else of whom he

has ever heard, the brave Thompson adds

one of his own, which perhaps he also af-

terward impaled upon the point of his keen

dissecting scalpel, for he lived long and

prospered. In 1865 De Morgan, whose un-

known letters to Sylvester I had the pleas-

ure of publishing in the Monist, writes

:

" With your note came an acknowledge-

ment from General Perronet Thompson,B. A.

of 1802, and Fellow of Queen's before he was

an ensign. And he works at acoustics as

hard as ever he did at the Corn Laws."

But even in 1833, had he but known it,

the question of two thousand years, as to

whether Euclid's Parallel-Axiom could be

deduced, had been settled at last by the

creation and indeed publication, by Bolyai,

and also by Lobachevski, of a geometry in

which it is flatly contradicted.

The newlj' created methods, which thus

settled this old, old question, give entirely

new views concerning the investigation of

axioms in general ; and this diamond mine

has been masterfully preempted by Hil-

bert, of Gottingen. His wonderful ' Grund-

lagen der Geometric ' is ablaze with gems

from this non-Euclidean mine.

After Bolyai and Lobachevski, Hilbert's

closest forerunner is Friedrich Schur, of

Karlsruhe. One of the most fundamental

advances of this decade is the strict rigorous

reduction of the comparison of areas to the

comparison of sects.

This was first given on January 23, 1892,

by Schur before the Dorpater Natur-

forscher-Gesellschaft.

The account printed in Russia in the

society's Proceedings, a Referat given by

Schur, is of course almost inaccessible, nor

is this inaccessibility much lessened for us

by the fact that it has been translated into

Italian (Per. di Mat., VIIL, p. 153).

The essence of the matter is the proof

that, a certain sect being taken as the

measure of the area of a triangle, the sum

of these sects is the same for an}' set of

triangles into which a given pol.ygon can

be cut, and so gives a sect which may be

taken as the measure of the area of the

polygon. The Referat begins as follows :

" On the surface content of plane figures

with straight boundaries, by Friedrich

Schur.
'' So simple a problem as the measuring

of plane figures with straight boundaries

as it seems from the literature to me ac-

cessible, has not yet been set forth with the

rigor and purity of method herein possible.

*' Not to mention the introduction of

endless processes, still general magnitude-

axioms are used unjustifiably, which are

only then immediately clear when these

magnitudes are straight sects, their com-

parison therefore capable of being made by

superposition.

" Such a general magnitude-theorem,

which is used in all text-books of elemen-

tar}' mathematics known to me in proving

the theorem of the equal area of two par-

allelograms with common base and equal

altitude, is, e. g., this, that the subtraction

of equal magnitudes from equal magni-

tudes gives again equal magnitudes.

" If the sides of the two parallelograms

lying opposite the common base have a

piece or at least a point in common, then

the two parallelograms can at once be cut

into parts such that each part of the one

parallelogram corresponds to a part con-

gruent to it of the other parallelogram.

" On the contrary, if those two sides have

no point in common, then it has been be-
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lieved that this method of proof for the

equality of area, simple and standing upon

a sharp definition, must be renounced, and

it has been replaced, as is known, by this,

that each of the two parallelograms is rep-

resented as the difference between the

same trapez and one of two congruent

triangles.

" But before the measurement of plane

surfaces by sects has been attained, which

just first becomes possible through the

theorem to be proven, the application of

the above magnitude-theorem is justified

by nothing.

" We must therefore throw away this

method of proof, and that so much the

more, as in every case each of two parallel-

ograms with common base and equal alti-

tude in very simple way comprehensible to

every scholar can be so cut into a number

of parts that to each part of the one

parallelogram corresponds a part congruent

to it of the other.

" One may find that, e. g., set forth in

' Stoltz's Vorlesungen ' ueber allgemeine

Arithmetik, I. Theil (Leipzig, 1885), S.

75 fi".

" We can still somewhat simplify this

method, and lessen the number of parts.

Draw, namely, through each of the two

end-points next one another of the sides

lying opposite the common base, parallels

to the sides of the other parallelogram, and

prolong these to the two outer of the sides

not parallel to the base. The join of the

two end-points so obtained is then parallel

to the base, and cuts from the two parallel-

ograms two new parallelograms which

without anything further are divided into

triangles every two congruent to one

another.

"If then the sides opposite the common
base of the remaining parallelograms again

have no common point, then we proceed

just so with them, and come thus, after a

finite number of repetitions, to a pair of

parallelograms, to which the customary

procedure can be applied.

" If the distance of those two neighbor-

ing end-points of the sides opposite the

base is greater than the tifold of the base,

on the other hand at the highest equal to

the {n + l)fold of the base, then is each

parallelogram cut into a trapez (respect-

ively triangle), three triangles and n paral-

lelograms, and each of such parts of the

one parallelogram corresponds to a part

congruent to it of the other." Now it so

happens that I myself had reached this

method and published it seven years before

Schur in my ' Elements of Geometry ' (John

Wiley & Sons, New York). It may be

described more concisely as taking away

pairs of congruent triangles each with base

equal to the common base of the two paral-

lelograms and sides respectively parallel to

their other pairs of sides, until we have

left two parallelograms to which the cus-

tomary dissection into a triangle and trap-

ezoid will apply, to finish with congruent

parts.

But this demonstration, though the very

simplest possible, yet postulates the Archi-

medes axiom, though neither I myself, in

1885, nor Schur, seven years later, in 1892,

said a word about this assumption. How-
ever, before 1898 Schur became conscious

that elementary geometry can be built up

without the Archimedes axiom. He states

this in the preface to his remarkable ' Lehr-

buch der analytischen Geometric ' (Leipzig,

Veit& Comp., 1898), referring to his article

' Ueber den Fandamentalsatz der projec-

tiven Geometric' Math. Annalen, Bd. 51),

where he proves the theorems of Desargues

and of Pascal without using either the

parallel postulate or the axiom of Archi-

medes, proving that the ordinary sect- cal-

culus can be built up independently of

number-measure and the Archimedean pos-

tulate.

Professor Anne Bosworth, of Ehode
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Island, has followed this up by actually-

constructing in her doctor's dissertation

at Gottingen (1900), under Hilbert, a sect-

calculus independent of the parallel-axiom.

This is a beautiful piece of non-Euclid-

ean geometry, and is, so far as I know, the

first feminine contribution to our fascinat-

ing subject.

In 1899 appeared Hilberb's ' Grundlagen

der Geometric,' in which the remarkable

contributions of Schur are all retouched by

a master hand.

In Schur' s proof of the Pascal theorem

the space axioms are used. Hilbert re-

places them by the parallel -axiom, thus

proving Pascal as a theorem of plane Eu-

clidean geometry.

Schur makes a sect-calculus, and shows

that the theory of proportion can be founded

without the introduction of the difficult idea

of the irrational number. He indicates that

this could be done without the Archimedes

axiom.

Hilbert actually does it.

Schur proves for the first time the funda-

mental theorem for a rigorous treatment of

area.

Hilbert simplifies this proof, and proceeds

to treat this whole subject without the

Archimedes axiom, making here the new
distinction between flachengleich and in-

haltsgleich.

Two polygons are said to have equal sur-

face when they can be resolved into a finite

number of triangles congruent in pairs.

Two polygons are said to have equal con-

tent if it is possible to add to them polygons

of equal surface, so that the two new com-

pound polygons have equal surface.

Thus Euclid only tried to treat equal con-

tent, and Hilbert is here a return to the

great Greek.

The intense interest in all these unex-

pected developments is voiced in a hand-

some volume :
' Questioni riguardanti la

geometria elementare ' (Bologna, 1900, 8vo,

pp. vii+532), edited by Federigo En-
riques, who has been chosen to contribute

the part on the foundations of geometry to

the great German Encyclopsedia of the

Mathematical Sciences, and who contrib-

utes the first article (28 pages) to this

Italian work. It is entitled ' On the Scien-

tific and Didactic Importance of the Ques-

tions which Relate to the Principles of

Geometry.'

The whole book may be properly de-

scribed as an outcome of the non-Euclidean

geometry, but more specifically, the longest

of the fourteen articles which make it up
is by Bonola :

' On the Theory of Parallels

and on the non-Euclidean Geometries ' (80

pages, 26 figures).

The first fifty of his eighty pages are de-

voted to an historico-critical exposition
;

the last thirty to general theory, hyperbolic

geometry, elliptic geometry. Though the

article was published only last year, it is in

certain respects antiquated. The proofs

freely use the Archimedes postulate, with-

out saying anything more about it than I

did in 1885, that is, nothing at all. His

§ 7 is headed ' Postulates Equivalent to

the Postulate of Euclid,' and gives those

adopted by Proclos, Wallis, Bolyai Farkas,

Carnot, Legendre, Laplace, Gauss. But

now we know that all these men failed in

attempting to rival the choice of Euclid.

Their axioms are not the equivalent of his

immortal postulate.

In this section the name Legendre is mis-

spelled, and in § 5 Bonola says, " The at-

tempts of Legendre for the demonstration

of the Euclidean hypothesis, published in

the various editions of the ' Elements ' of

Euclid, which appear under his name,"

etc.

Of course Legendre never published any

edition of Euclid. lb was on the contrary

Legendre's geometry which cursed the sub-

ject with that definition, " A straight line

is the shortest distance between two points,"
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which still disgraces the beautifully illus-

trated book of Phillips and Fisher of

Yale.

Again, in § 12 Bonola misquotes in a very

important particular the title of the only

thing Bolyai Jauos ever published, his re-

nowned appendix, in which title, instead of

' Johanne Bolyai de eadem,' Bonola has

' Johanne Bolyai de Bolya.' Again in § 8

Bonola is still expressing the hope that the

examination of the unedited manuscripts of

Gauss may show s )me ground for the pre-

tence that Gauss had sone part, however

minute, in the creations of Bolyai, Loba-

chevski and Riemann. But these manu-
scripts have already been most sympathet-

ically edited by Professor Paul Staeckeb

their publication making a goodly quarto,

in a review of which for Science under the

heading ' Gauss and the non- Euclidean Ge-

ometry,'! find they only strengthen the al-

ready existing demonstration that neither

of the creators of the non-Euclidean geom-

etry owed even the minutest fraction of

an idea or suggestion to Gauss.

This is reproven by the correspondence

of Gauss and Bolyai Farkas, so sumptu-

ously published in royal quarto by the

Hungarian Academy of Science, edited by

Staeckel and Franz Schmidt, chiefly valu-

able for its references to the immortal boy,

Bolyai Janos, of whom unfortunately no

portrait exists.

And now a word in conclusion.

Thinking is important for life. So much
so that evolution in thinking has domi-

nated all other evolution. In all thinking

enters a creative element. There is not

any pure receptivity. Nothing can be de-

scribed except in terms of a precreated

theory. The business of science is the

making of these theories, and the continual

remaking and bettering of these theories.

The higher races of mankind, and chiefly

the Greeks, created and elaborated a scheme

for dominating what a popular terminology

calls the facts and laws presented by the

spatial relations of things.

This scheme was only one of an indefinite

number of possible schemes, but as coordi-

nated and systematized by a great con-

structive genius, Euclid, the first professor

of mathematics at the University of Alex-

andria, it proved so efficient, so effective for

life, that all educated men accepted it as

part of their common equipment.

Though it promises no heaven, though it

threatens no hell, though it mentions no

angels, no devils, yet Euclid's elements of

geometry, simply as conveying a necessary

instrument for the conduct of civilized life,

has appeared in more than one thousand

four hundred different editions [Professor

Riccardi : Saggio di una bibliografia Eu-

clidea (Bologna, ' Memorie ' (5), I., 1890)].

Euclid gave to educated mankind a com-

mon language for description of the spatial,

a common mental basis for thought about

extension. Euclid's geometry is a certain

theory for a specific natural science, a men-

tal construction to explain, to master, to

communicate or transmit, and to prophesy

certain physical phenomena, the spatial or

extensive phenomena. Therefore, the body

of its doctrine is a system of theorems de-

duced in a logical way from certain un-

proven and in part absolutely and finally

indemonstrable assumptions. Such a one

is the world-renowned parallel-postulate,

which is absolutely incapable of being

proved in any way whatsoever, mental

or physical, speculative or experimental,

deductive or inductive. Therefore, to sub-

stitute for it a contradiction of it, in

Euclid's scheme of fundamental assump-

tions, is to get with certainty another

equally logical theory to do all that Euclid's

geometry has ever done.

Of such systems each may throw light on

the other, each may possess special advan-

tages for particular applications.

But more than that : three such systems
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used simultaneously may be able to accom-

plish what no one of them could do. Tliis

is beautifully illustrated in a theory com-
municated to me by F. W. Franklaud, using

a cosmic medium in which small regions of

elliptic and hyperbolic space alternate, given

a strain toward parabolic space which pro-

duces an elasticity or resilience simulating

the properties with which physicists have

endowed their hypothetical ether.

George Bruce Halsted.
University of Texas.

THE AMERICAN ASSOCIATION FOB THE
ADVANCEMENT OF SCIENCE.

SECTION H, ANTHROPOLOGY.

The effect of environment on the success

of a meeting was well demonstrated at Den-

ver. Local interest in the Section of An-

thropology, fostered by the Colorado Cliff

Dwellings' Association, had reached such

a pitch even in advance of the opening ses-

sion that the small room originally intended

for the Section was abandoned for one with

a seating capacity of 200. This large room
was converted into a bazaar of rare aborig-

inal ceramics, Navajo blankets, basketry

and pictures of Indian scenes by a commit-

tee from the Cliff Dwellings Association

consisting of Mrs. J. D. Whitmore, Mrs. G.

T. Sumner and Mrs. W. S. Peabody, all of

Denver.

The meeting was memorable for sus-

tained interest. The attendance was un-

precedented, averaging at least 150 for the

morning sessions ; the afternoon audiences

were also large.

Section H was organized on Monday
morning, August 26, after the adjournment

of the General Session, in accordance with

the provisions of the constitution. The
officers for the Denver meeting were as fol-

lows :

Vice-President, J. Walter Fewkes.

Secretary, George Grant MacCurdy.

Sectional Committee: A. W. Butler, vice-president,

Sectiou H, 1900 ; Frank Russell, secretary, Section

H, 1900; J. Walter Fewkes, vice-president. Section

H, 1901 ; George Grant MacCurdy, secretary, Section

H, 1901
; Mrs. M. L. D. Putnam, Frank W. Black-

mar, G. A. Dorsey.

SInnber of Council, W J McGee. Memier of General

Committee, Mrs. W. S. Peabody.

Retiring Vice-president Butler's address,

entitled, ' A Notable Factor in Social De-
geueracy,' was delivered Monday afternooQ.

It was printed in Science of September 20.

The titles of papers presented before the

Section are accompanied by brief abstracts

in so far as it has been possible to secure

these from the authors.

1. ' Exhibit of Curves of Speech '
: E. W.

Scripture.

An exhibit of a series of plates containing

the curves of vibration traced from a gram-

oplume plate containing Rip Van Winkle's

Toast spoken by Joseph JeffersOn. In the

absence of the author, the paper was pre-

sented by Mr. MacCurdy. It will be printed

in Scripture's ' Elements of Experimental

Phonetics.'

2. 'Influences of Racial Characteristics

on Socialization': Frank W. Blackmar.
Racial characteristics are the great

barriers that prevent a complete sociali-

zation of the human race ; the race idea,

or consciousness on the part of two groups

of people that they are different in origin

and structure is a detriment to perfect

social union ; a transition from the old

family, or ethnographic, status to the

modern, or demographic, society has been

exceedingly difficult ; the race idea has

been the hindering cause in the progress of

democracy ; the historical examples of the

social difficulties of Greece, Rome the Iro-

quois tribes and the Aztec federation ; the

difficulties of socialization appear in the

development of homogeneous society in

large cities ; difficulties arising from an

attempt to socialize widely divergent races
;

when common marriage relations are pro-
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hibited by law, custom or prejudice the

basis for social amalgamation is wanting

;

the inter-marriage of superior and inferior

races results in an offspring inferior to the

lowest of the united races. It is possible,

however, through artificial selection, to

unite the best elements of each race and

hence raise the standard of the lower race.

The variation in results from the inter-

marriage of widely differentiated races as

observed in the characteristics of the off-

spring.

It must be observed then, first, that a

perfect social union is not possible between

races that cannot intermarry ; second, that

intermarriage is not probable among
widely divergent races if once included in

the same social system ; third, that inter-

marriage is not desirable between widely

divergent races because controlled by lower

sentiments and usually practiced by the

lower elements, thus leading to degenera-

tion ; fourth, that race prejudice, so far as

it prevents the union of widely divergent

races, is good rather than evil. When dif-

ferent races, widely separated as to origin

or widely divergent in culture, live under

the same government, each must have its

place ; a government founded on justice

must protect the weaker race and preserve

its rights ; examples from studies of the

social and political status of the African

race in America ; examples from studies of

the social and political status of the Amer-

ican Indians; a plea for a more careful

study of races as a basis for socialization

and a means for procuring rational legisla-

tion.

Discussion : Butler pointed out the ne-

cessity of understanding the psychic stand-

point of a people in order to understand

the influences of race or culture. McGee
emphasized the invigorating influences of

tolood-blending when the stocks are not too

greatly diverse, as shown, for example, by

the British and American peoples, and then

mentioned culture as a factor of paramount

importance in ethnic and demotic develop-

ment. This paper was also discussed by

Russell and Dorsey.

3. ' The Anthropological Collections of

Yale University Museum '
: George Grant

MacCurdy.
An abridged statement relative to the

size and character of the collections which,

it is hoped, may be of service to students

making a comparative study of museums of

anthropology. They comprise from 15,000

to 18,000 specimens representing geograph-

ically thirty-six states and territories, Ha-

waii and the Philippines, besides forty

foreign countries. The greater part of the

material is archeological. The antiquities

from Central America alone number over

3,000, including fifty-three gold ornaments

from the Province of Chiriqui. The col-

lection of Missouri pottery, more than 1,000

pieces in all, is one of the largest and best

in the country. A representative series

from the Quaternary and cavern deposits

of western Europe, the Swiss Lake Dwell-

ings, and the shell heaps and dolmens of

Scandinavia has recently been installed.

In respect to physical anthropology, the

museum possesses several hundred crania,

chiefly Amerindian, Hawaiian and New
Guineaian.

4. ' Report on Work recently done by

the Department of Anthropology, Field

Columbian Museum': by the curator,

George A. Dorsey.

Discussion : J. Walter Fewkes.

5. ' Political and Social Conditions in the

Hawaiian Islands ' : David Starr Jordan.

6. * Notes on Criminal Anthropology '

:

Amos W. Butler. A study of the individ-

ual family characteristics of inmates of

the Indiana Reformatory. The results of

four years of operation of the indetermin-

ate sentence and parole law in that State.

7. ' The Nature of Sun Worship ' : J.

Walter Fewkes.



November 8, 1901.] SCIENCE. 719

The two chief gods of the Paeblos are

the sky god and the earth goddess. The
sky god has a variety of names, some of

which are the same as his attributes, as

:

wind, lightning, rain, etc.; others are sim-

ply clan names for the same god. The sun
god is a being symbolized by the sun. The
sun is a shield carried by the sky god.

This sky god or sun god (the names are

interchangeable) is the male principle

—

i. e.,

the god of germs. His house is in the

underworld. The female principle is the

earth goddess, the goddess of germs. The
god of fire was a god of life which practi-

cally originated as sky god. Differentiation

came later. Inasmuch as the underworld

was the home of the sky god and also re-

garded as the home of the dead, the sun as

ruler of the underworld was regarded as

the god of death. The sky god and earth

goddess are personated by animal forms

and the names of these animals are some-

times applied to them, e. g., the sky god is

often called the thunder bird. So the earth

goddess is called the spider woman. Thus,

in popular stories, they say the spider wo-

man created man. Creation, as we under-

stand it, is a foreign conception to primitive

man ; it is always akin to birth. The sky

god and earth goddess are father and

mother to all men, and animals as well.

The earth is preexisting in their belief.

Religious beliefs and practices are simply

magical. Primitiveman believes that every-

thing has a magic power. The earth has

magic power. The sky is regarded as a

solid body and has its magic power. Every

man, animal and object has its magical

power, and the object of worship is to make
use of this magical power to bring about

desired results. For example, suppose a

man wishes to bring rain. He owns cer-

tain fetiches whose magic power is great

enough to compel the magic power of the

sky to make it rain. He knows certain

songs or prayers which will do the same.

He exerts this power in the form of a rite

or ceremony.

8. ' Some Remarks upon the Attitude of

the Citizens of the Southwest toward Arch-
eology '

: Frank Russell.

A paper based upon observations made
during an extended archeological recon-

noissance in Arizona and adjoining terri-

tories. This research developed the fact

that the average ranchman or miner takes

an active interest in the antiquities of his

locality, and usually formulates theories

that are sometimes startling to the archeol-

ogist. The author also discussed the atti-

tude of the Mormons, the extent of unsci-

entific exploration and vandalism; besides

relating personal experiences.

Discussion : Dorsey, Fewkes and Hewitt.

9. 'The Proposed Cliff Dwellers' Na-
tional Park ' : Edgar L. Hewitt.

The following is a summary of Mr.

Hewitt's paper

:

(a) The geological conditions of Pajarito

Park, illustrated by photographs and an

archeological map. (6) Nature and ex-

tent of the ruins thereon ; illustrated by

photographs of cavate lodges
;
ground plans

of ruins known as Tchrega, Navakwa,
Tsankawi and Otowi ; maps of mesas on

which these ruins are situated, and restora-

tions in water-color of Tchrega and one

section of cliff showing cavate lodges, (c)

The pictography of the ancient inhabitants,

illustrated by series of photographs from

Puye and Pajarito. {d) Historical sketch

of the movement providing for the setting

aside of the Pajarito region as a national

park, (e) Discussion of House Bill No.

13,071, known as the Lacey Bill.

Discussion : Blackmar, Fewkes, Dorsey

and McGee. The last named emphasized

the necessity of preservation of antiquities.

He had drafted a general law for the preser-

vation of antiquities on lands belonging to

the United States. Had it passed, it would

be easy to have states act on lands belong-
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ing to them. The Public Lands Committee

has recommended the setting apart of

Pajarito Park as a national park to be

called ' The Cliff Dwellers' National Park.'

One of the direct results of Mr. Hewitt's

paper was the appointing of the following

committee to draft resolutions on the pres-

ervation of the ancient monuments of the

Southwest

:

Edgar L. Hewitt, Chairman,

Amos W. Butler,

George A. Dorsey,

George Grant MacCurdy.

The report of this committee, after being

accepted by the Section, was adopted by

the Council and read in general session

Friday morning.

10. * Some Pawnee and Wichita Games '

:

George A. Dorset.

Discussion : Eussell, Culin, McGee and

Fewkes.

11. 'The Teaching of Anthropology in

the United States ' : George Grant Mac-
Curdy.

Information relative to the teaching of

anthropology in our institutions of learn-

ing, collected at the request of the ' Com-
mittee on the Teaching of Anthropology in

America.' It was found upon investigation

that thirty-one universities and colleges

now offer instruction in anthropology.

They are : Beloit College, Beloit, Wis.;

Bellevue College, Bellevue, Nebr. ; Boston

University; Brown University ; Clark Uni-

versity; College of Physicians and Sur-

geons, Boston ; Columbia University ; Co-

lumbian University, Washington, D. C.
;

Creighton University, Omaha, Neb. ; Dart-

mouth ; Georgetown University, Washing-

ton, D. C; Harvard; National University,

Washington, D. C; New York University

;

Niagara University, Niagara County, N.

Y. ; Phillips Academy, Andover, Mass.

;

Ohio State University, Columbus ; Univer-

sity of California ; University of Chicago
;

the Universities of Illinois, Indiana, Kan-

sas, Minnesota, Missouri, Nebraska, Penn.

sylvania, Vermont, and Wisconsin ; West-

ern Reserve University ; Willamette Uni-

versity, Salem, Oregon ; Yale University.

Of the thirty-one institutions offering an-

thropology, it is found to be an adjunct of

sociology in nine, of philosophy in five, of

psychology in three, of geology and zoology

in five, and of medicine in one ; while in

five instances it stands practically alone

and in three it is unclassified.

Discussion : Blackmar, McGee, Dorsey

and Farrell.

This paper will be printed in Science.

12. 'Current Questions in Anthropology '

:

W J MoGee.
Discussion : Russell, Dorsey and others.

13. ' Analogy between Writing and

Speech '
: Robert Armstrong.

(a) All alphabetic characters are anal-

ogous, in (1) material and in (2) function^ to

the voice elements. (6) Written or printed

letters have usually no analogy of character

to the sound elements they represent, (e)

Perfect analogy between graphic signs and

spoken sounds is not attainable. But in

proportion as alphabetic signs can be mod-

eled from the sound elements they respect-

ively represent, written or printed words

will approach spoken words in ciiaracter,

and hence, in facility, economy and all that

is desirable in written or printed words.

Charts were used in illustration of the

subject.

14. ' Notes on the Archeology of Cuba '

:

Stewart Culin.

15. ' The Problem of the Cliff Dwellers '

:

J. Walter Fewkes.

A discussion of the relation of ancient

Cliff Dwellers to modern Pueblos, showing a

kinship in culture which does not, however,

imply a kinship of blood. There was at

least some kinship of blood. Some of the

cliff houses in the Canon de Chelly have

been inhabited in historic times. There is

a clan living now at Moki whose ancestors
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once lived in the Chelly caiion. A very

old wotnau of Moki still lives whose mother

was born in a Chelly canon cliff house.

The cliff house may have been very old at

that time, however. There are some very

old cliff houses, while others are compara-

tively modern.

Discussion : Dorsey, Holsinger and ex-

Governor Prince, of New Mexico. Governor

Prince said the territory of New Mexico

had offered the Old Palace in Santa Fe as

a branch of the Smithsonian Institution.

A paper by J. Crawford on ' Sculptured

Stone Images of Man by the Aborigines in

Nicaragua,' and one by Charles E. Slocum,

entitled, 'A Plea for Greater Simplicity and

Greater Accuracy, in the Writings of the

Future, regarding the American Aborigines,'

were read by title.

On Tuesday, at 4 p. m.. Section H ad-

journed to hear Mrs. John Hayes Ham-
mond's lecture on ' The Cliff Dwellings of

Colorado,' illustrated by lantern slides.

Dr. Fewkes's lecture Friday evening, on
' The Moki Snake Dance,' illustrated by

lantern slides, was also of special interest

to anthropologists, though nob a part of the

regular program.

A letter was read from Miss Alice C.

Fletcher, who, in her enforced absence on

account of illness, sent greetings to the

Section ; also a letter from Mrs. Daniel G.

Brinton, to the effect that a new edition of

* The American Eace ' would appear in

September of this year.

The report of the ^ Committee on the

Teaching of Anthropology in America,'

which was read before Section H by Dr.

McGee, was printed in Science of Septem-

ber 6, p. 353.

The report of the * Committee on Anthro-

pometric Measurements,' including the re-

quest for a grant of $50, was recommended

and later adopted by the Council.

Section H was authorized to hold a winter

meeting, the time and place to be decided

upon by the Sectional Committee. The
winter meeting will be held in Chicago

during Convention Week of 1901-02.

The newly elected officers for the Pitts-

burg meeting are

:

Vice-President, Stewart Culin, of the University of

Pennsylvania.

Secretary, Harlan I. Smith, of the American

Museum of Natural History, New York.

The invitation extended to Section H by
Mr. and Mrs. Gilbert McClurg, of Colorado

Springs, to inspect their cliff dwelling col-

lection on Monday, September 2, was

very generally accepted. The same week,

a party of anthropologists visited the cliff

dwellings of the Mesa Verde in south-

western Colorado as guests of the ladies of

the Directorate of the Colorado Cliff Dwell-

ings Association, of which Mrs. McClurg is

Eegent.
George Grant MacCurdy,

Secretary of Section H.

EARLY WINTER COLORS OF PLANT FORMA-
TIONS ON THE GREAT PLAINS*

One who has not been upon the Great

Plains in the early winter, after the autumn

frosts have changed the prevailing green of

the landscape, can have little conception of

the variet}^ of the colors which meet the

eye. These include several shades of red,

two or more of orange, one or more of yel-

low, two of green, a dark blue, a purple,

several browns and blacks, and many
grays. With a little practice the eye can

distinguish from twenty to twenty-five

shades of color, sometimes blending into

one another almost insensibly, or standing

out in marked contrast upon the landscape

picture.

It does not require long study to show

that so far as the natural vegetation is con-

cerned these colors conform to the distribu-

tion of the various plant formations, and

* Read before the meeting of the Botanical Society

of America, in Denver, August, 1901.
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that we have here a natural color-scheme in

which the plant formations are mapped on

the landscape. Let me attempt to repro-

duce some of the color pictures I have seen.

First, give the picture a general gray tone,

which may include the sky as well as the

earth surface. In the background where

the hills slope away to the horizon are great

patches of dull red or purple, bordered by

the silvery gray of the buffalo grass.

Here in the foreground may be a stretch of

light yellow marking the area of a field of

maize stalks still standing where they grew,

and there may be a gray, velvet-like

meadow of buffalo grass, with dashes of

brick-red now and then on its surface where

the bunch grasses stand, or where the red

stems of the knotweeds mark the winding

course of a ' draw.' Here and there the

landscape shows a black spot where the

farmer has plowed up the rich soil in readi-

ness for the spring's plantings. Crossing a

ravine we find the sloping sides red with

the bunch grasses, below which is a belt of

yellow ' prairie grass ' bordering the dry

bed of the brook, the latter marked here

and there with red-twigged willows. In

the distance, where a stream winds its way
along, is a black line of cottonwood trees,

whose trunks and larger branches show
black against the gray background, and on

nearer approach we note the silvery sheen

of their twigs contrasting with their dark

stems and branches. A plum thicket in a

ravine forms a dark-blue patch, with a

background of dull red knotweeds, or bunch
grass, further back shading into the silvery

gray of the buffalo grass.

Now we see a silvery gray meadow of

buffalo grass with faint patches of reddish

color scattered over it ; back of it a fringe

of cottonwood and box elder trees with dark

trunks, the latter loaded with their light

brown fruits, and still back of these the

slopes with alternating silvery gray patches

of buffalo grass and the dull red of the

bunch grasses, running up to the sky line

of light ochre where a field of maize is still

standing. To complete the picture add a

few stacks of alfalfa, now dark brown or

black, and a spectral windmill here and
there outlined in somber colors.

Allow me to show you one more picture

seen near Minden, under the ninty-ninth

meridian. Here is a little valley framed

in with a brick- red border of bunch grass

which grew on its sloping sides : next to it

are patches of yellow switch grass and sil-

very gray buffalo grass, and a rich, velvety

maroon spot where the ripe fruits of the

smooth sumach give their color to the

scene. The floor of the valley is covered

with the red knotweed whose red is deep-

ened in a central strip to a rich purple- red

where a water course has encouraged the

red-stemmed Polygonums to grow.

I need not attempt to place before you

more of these general views. In all cases

the picture has a basis of gray, and on this

are laid reds, yellows, blues, purples,

browns and blacks, etc. Let us inquire

into the meaning of these strips and patches

of color.

When the autumn drought and the early

winter frosts stop the growth of vegetation

the green shades of summer, themselves by

no means uniform, are replaced by the hues

indicated in the preceding paragraphs.

The practiced eye can distinguish the plant

formations on the open plains by their shades

of green when the vegetation is in its vigor,

and it appears that the early winter colora-

tion is in a measure related to this fact.

The boundaries of the formations are more

sharply defined in the early winter, since

the color differences are emphasized. I

have not, however, been able to determine

any law Of color change in the plants of

different formations. In fact it appears

that each plant is a law unto itself. Thus

the light green of the low bunch grass

(^Andropogon scoparius) gives place to a red,
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as does the still lighter green of the tall

knotweed (^Polygonum ramosissimum) , while

the nearly similar pale green of the buffalo

grass {Bulbilis dactyloides) turns to a silvery

gray. On the other hand, the richer green

of the switch grass (Panicum virgatum)

turns to a red orange below and a light

yellow above, and the dark green of stink-

weed (Dysodia papposa) as seen in the sum-

mer is replaced in early winter by a pro-

nounced brick-red. Yet in the midst of

these changes the clumps of dagger weed

( Yucca glauca) and the bunches of cactus

( Opuntia humifusa and 0. polyacantha) retain

their green color, and in fact, are the only

green things in the landscape.

I may summarize the facts so far as I

have observed them by grouping the plants

under the colors they assume, as follows :

RED.

Bunch grasses (Andropogon furcatus, and

A. scoparius).

The first (tall bunch grass) is some-

times of a rich orange-red running to dull

red, and the second (low bunch grass) is

from brownish red to brick-red and purple,

fading out sometimes to a dull gray.

Knotweeds {Polygonum ramosissimum and

P. emersum), with the stems of various

shades of red, in the second species running

to purple red.

Willows (Salix fluviatilis) with red twigs.

Stinkweed (Dysodia papposa), \yhole plant

becoming brick- red.

ORANGE.

Bunch grass (Andropogon furcatus); as

noted above, this species sometimes assumes

a rich orange-red color.

Switch grass {Panicum virgatum) the

lower portions of the seeding plants are

often of a red-orange color.

YELLOW.

Maize fields during the autumn and early

winter assume many shades, from the

deepest yellow to a pale straw color.

Switch grass (Panicum virgatum); the

upper portions of the seeding plants are

often of a light yellow color.

GREEN.

Dagger weed ( Yucca glauca) and prickly

pear cactus ( Opuntia hemifusa and polya-

cantha) constitute the only green vegetation

on the plains in the winter.

BLUE.

Plum thickets (Prunus americana), seen

at a little distance are distinctly of a dark
blue color.

PURPLE.

Sumach fruits (Rhus glabra) , ranging from

a dull purple to a rich maroon-purple.

Low bunch grass (Andropogon scoparius),

as noted above this species ranges from dull

red to purple.

Knotweed (Polygorium emersum) although

usually red, sometimes it becomes a purple-

red.

BROWN.

Eussian thistle (iSalsola tragus), brown to

blackish-brown, and the same may be said

for weed fields in general.

Plum twigs (Prunus americana); although

plum thickets when seen at a little distance

are dark blue, the twigs when seen near at

hand are reddish brown.

Box elder fruits (Acer negundo), light

brown, and as they are very abundant they

give the trees their color when seen near by.

BLACK.

Cottonwood tree trunks and branches

(Populus deltoidea) seen at some distance

are brownish-black to black.

Plowed land, burned areas and wagon
trails all show black or nearly so on the

landscape.
GRAY.

Buffalo grass (Biibilis dactyloides), from a

light or silvery green in the summer, this

species changes to a light gray or silvery

gray in the winter.
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Grama (Bouteloua oligostachya) ,
gray.

Beard grass (Aristida sp.) light gray.

Tickle grass (^Panicum capillare) , silvery

gray.

Low bunch grass (Andropogon scoparius')',

as indicated above, this may fade out to a

dull gray.

Cottonwood twigs (Populus deltoidea),

grayish-white.

I may close this paper with a couple of

sections observed between Oxford and Min-

den, Nebraska.

In the one case (Figs. 1 and 2) a ravine,

with moderately abrupt but regularly slop-

ing sides,was observed to have a central band

Fia. 1. Ground plan of ravine, a, yellow ; b, red
;

c, gray ; d, red.

(a) of yellow (switch grass) which occupied

the entire floor. On each side was a belt

(6) of red (bunch grass) which occupied

the lower and more sloping part of the side

of the ravine. On the shoulder of the

ravine, running down to the more precip-

FiG. 2. Section of ravine ; a, yelloyr ; i, red ; c, gray;

d, red.

itous part and back to the edge of the level

ground was a broader belt (c) of gray (buf-

falo grass and grama), and back, of this

again came the red of the bunch grass (d)

which colored the general surface of the

plain.

In another case (Fig. 3) a gentle slope

with somewhat terraced surface was ob-

served with a peculiar distribution of color.

There were three steps on the slope, each

not more than twenty to thirty centimeters

Fro. 3. Section of terraced slope ; a, a, a, red ; 5, 6, 6

gray.

in height, and a couple of meters apart, the

surface sloping gently from step to step.

On each ten-ace the upper edge near the

step (a) was red with bunch grass, while

the lower portion (6) was gray with Buffalo

grass and grauia. ' This was repeated ex-

actly upon each terrace, giving the whole

view a very singular appearance.

Charles E. Bessey.
The University of Nebraska.

RUDOLPH KOENIG.

On the second day of October, 1901, Ru-
dolph Koenig passed away at his home in

Paris in his sixty-ninth year. He had been

in failing health for several years.

Rudolph Koenig was born in Koenigs-

berg, Prussia, on the 26th of November,

1832. At his home he received nothing be-

yond the usual high school training given

in the local gymnasium, in which his father

was the teacher of mathematics and physics.

He went to Paris at the age of nineteen

years, and in the French metropolis he

spent most of his manhood. Here he be-

gan life as an assistant in the manufactory

of a celebrated violin maker, Vuillaume,

where he manifested unusual aptitude both

as a mechanician and as the possessor of

an extraordinarily delicate and correct ear

for music. Such leisure as he could com-

mand was devoted to the study of me-

chanics and physics.

Within a half-dozen years the young

acoustician was enabled to undertake busi-

ness on his own account, having already

attracted the notice of men of science by

his ingenuity, patience and accuracy. In

1859 he issued his first catalogue of acoustic
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apparatus. From that day to the present

Koenig's instruments, and especially his

tuning forks, have been generally recog-

nized as standard,

Koenig was not satisfied to fill orders

and maintain his reputation as a constructer

of instruments. He early perceived the

value of the graphic method for the study

of harmonic motion, and to this he devoted

much time and labor during the first few

years after establishing himself independ-

ently. Wertheim and Duhamel had al-

ready used the tuning fork with style at-

tachment for the registration of simple

vibrations, as suggested a half century

previously by Dr. Thomas Young in Eng-

land. Koenig extended it to the study and

registration of compound harmonic motion

for both parallel and rectangular vibrations.

The mathematical analysis of wave motion

had been abundantly brought out in tech-

nical treatises, and Lissajous had but

recently excited admiration by his optical

method of presenting rectangular vibra-

tions. Koenig devised the method of re-

cording these directly from the sounding

tuning fork. At an international exhibi-

tion held in London in 1862 he exhibited

an album containing a large variety of such

phonograms, recorded with apparatus of

his own device, and accompanied with the

tracings of the corresponding theoretical

curves. This was the starting point for the

use of the graphic method of self-registra-

tion which has since been so extensively

employed in laboratories of physics, physi-

ology and psychology.

It was at the same exhibition that Koenig

made known a wholly new method of

causing the efiects of sonorous vibration to

become visible by utilizing the delicate sen-

sitiveness of flame to variations of atmos-

pheric pressure. The suggestion had come

from America, where Le Conte had pub-

lished, in 1858, his observations on the effect

of sound waves upon naked gas flames.

Koenig devised the manometric capsule,

and resorted to Wheatstone's application

of the revolving mirror for spreading the

flame images. The last improvements on

this method have been made by the appli-

cation of instantaneous photography to per-

petuate the images, some of the best of this

work having been done within the last few

years by Hallock in New York and Merritt

in Ithaca. The manometric flame is not

equal to the tuning fork curve as a means
of studying the composition of vibration,

but the novelty and attractiveness of the

method quickly made its author famous.

He received a number of medals, and in

1868 the honorary degree of doctor of phi-

losophy was conferred upon him by the

university of his native city, Koenigsberg,

in acknowledgment of his meritorious orig-

inal work in science.

Prior to 1882 Koenig had published about

sixteen scientific papers, some in the

Comptes Bendus, but most of them in the

Annalen of Poggendorff" and Wiedemann.
These were gathered into a volume entitled,

'Quelques experiences d'acoustique. ' Since

that time he has published a number of con-

tributions to Wiedemann's Annalen, the last

of which appeared in the summer of 1899.

Failing health had already put a check

upon his activity, but his passion for ex-

perimental research continued long after

the time when most men lose their enthu-

siasm for abstract investigation. All his

research work was the outcome of the love

of science without the promise of pecuniary

reward. It was done, moreover, with full

knowledge that as a branch of pure science

acoustics had been forced to the background

by such subjects as heat, and more espe-

cially electricity, in which the field has be-

come widened almost without limit during

the last two or three decades.

In the absence of systematic university

training in early manhood Koenig as an

investigator in physics was compelled al-
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ways to work at some disadvantage. He
had an abiding faith in experiment, and

was not afraid to proclaim the results of

his careful, painstaking work, even if it

seemed to contravene the conclusions of

those whose theoretic preparation was
better than his. The subject of musical

quality was one which he attacked with

characteristic patience. With the mathe-

matical theory of combination tones, as

brought out by Helmholtz, and the two
subdivisions of difference tones and sum-
mation tones, Koenig was not prepared to

grapple. With his naturally acute and
highly trained ear he sought in vain to

perceive the summation tones for which
theory provided, and he reached the con-

clusion that they had no objective exist-

ence. Difference tones, or beat tones, as

he called them, are easily perceived, and he

spent much time in the investigation of

such tones due to the interference of upper
partials. It was in furtherance of this in-

vestigation that he invented the wave
siren ; and as a result of experiment with

it he concluded, in opposition to the view
of Helmholtz, that musical quality is deter-

mined not only by the number, the orders

and the relative intensities of the upper
partials which accompany a given funda-

mental tone, but also by their mode of

phase combiuation. To test this the wave
siren was certainly better than the appa-

ratus employed by Helmholtz ; but the

perception of the result requires an experi-

enced ear. The experiment is more psy-

chological than physical. Upon the present

writer, while cooperating with Koenig in

his laboratory, and upon others also, the

decided impression was that Koenig's con-

clusion was correct. But the subject is

still one for investigation.

A monumental piece of mechanical work
accomplished by Koenig was his great

tonometer, consisting of hundreds of ac-

curately adjusted and properly labeled

tuning forks arranged in a series, each

making a definite and small number of

beats with the preceding and following ones,

so that the frequency of any source of sound
approximately simple can be at once as-

certained by direct comparison. The range

extends through all the tones ordinarily

employed in music. To have access to this

tonometer the late Professor A. M. Mayer
spent the summer of 1892 in Paris, where
he secured the cooperation of Koenig
in his research on the variation of the

modulus of elasticity of different metals

with change of temperature, as indicated

by the pitch obtained by transverse vibra-

tion of bars. Koenig's keen ear was applied

also in Mayer's investigation regarding the

duration of the residual auditory sensation

when beats are produced by neighboring

tones in different parts of the musical scale.

The author's conclusion was that, between

the limits of 100 and 4,000 vibrations per

second, there was closer accordance be-

tween the results of calculation and ob-

servation than in the case of any other

physiological law for which the attempt

had been made to express sensation mathe-

matically. So well trained was Koenig's

ear that in the tuning of the standard

forks issued from his laboratory there was
little need for any better guide than his own
auditory sensation. After the pitch had

been provisionally attained in this way it

was corrected by other and more exact

methods, but the correction was always

very small.

It seems scarcely probable that Koenig
will have any successor. For a man now
to devote his whole life to the science of

acoustics would be a piece of specialization

for which but little reward can be expected.

The progress of science has its phases of

relative importance and that of acoustics

seems now to be past. Koenig is dead, and

his friends will remember him with afiec-

tion and respect. His devotion to acous-
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tic science was unique. His life was that

of the recluse bachelor, and his later years

brought anxiety and privation because his

science had lost its value as a means of

support. He will not soon be forgotten
;

but likewise no one will aspire to take his

place. W. Le Conte Stevens.
Washington and Lee University,

Lexington, Virginia.
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Pabkes, M.D., D.P.H., London University,

and Henry Kenwood, M.B., D.P.H., F.O.S.

Sixth edition, 1901. Philadelphia, Pa., P.
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In view of the act that hygiene is not an in-

dependent science, but a correlation of the

teachings of physiology, chemistry, physics,

meteorology, pathology, epidemiology, bacteri-

ology and sociology, it is not surprising that

the progress of this branch has been phenom-
enal. Over twenty text-books have been issued

during the last ten years, and all but Parkes's

in the above list are products of the present

year. Indeed, this science was scarcely taught

in any of our medical schools twenty years ago,

and has received such an impetus during the

past two decades that many regard it of modern
origin. Such, however, isnot the case, for on turn-

ing to early history, we almost invariably find

that the health of the population has been made
the subject of legislation. Hygiene was practiced

by the Egyptians, the old Indians and Hebrews,

and a study of the habits of the primitive peo-

ples shows that a desire to prevent disease is

innate to all men. The Greeks and Romans
paid special attention to the physical culture of

their youth, public water supplies and baths,

and Athens and Rome were provided with

sewers at an early period of their history.

During the Middle Ages sanitation received a

decided check ; ignorance and brutal prejudices

appear to have been the ruling spirits, and for

many reasons it was the most unsanitary era in

history. About this time most of the towns in

Europe were built in a compact form, sur-

rounded with walls ; the streets were narrow

and often winding for defensive purposes, shut-

ting out light and air from the houses. The ac-

cumulation of filth was simply frightful. Stables

and houses were close neighbors, human filth

was thrown on the streets or manure heap.

The dead were buried within the church-yards.

Sewers and aqueducts having been permitted

to fall into disuse, the inhabitants were com-

pelled to resort to wells with polluted subsoil

water. All the conditions were favorable for

the spread of infectious diseases, and in the

fourteenth century alone the oriental or bubonic

plague, according to Hecker, carried off one-

fourth of the population of Europe. The mor-

tality in towns was greater than their birth rate,

and the city population until the close of the

eighteenth century had to be recruited continu-

ally from the country. The repeated invasion

of pestilential diseases, however, compelled

everywhere some sanitary efforts in the way of
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widening streets for the purpose of supplying

more air and light to habitations, better meth-

ods for the collection and removal of the wastes

of human life, improvement in connection with

infant and orphan asylums and in the manage-

ment of schools and prisons.

The nineteenth century can boast of many
advances in hygiene, particularly since the

European invasion of cholera in 1830. English

towns which had been visited by this disease,

and those fearing similar scourges, freely insti-

tuted sanitary reform in the establishment of

sewers, public water supply, sanitary homes
for wage-earners, etc., but even during the

Crimean War, the medical officers of the army
evinced a shameful ignorance of the principles

of sanitation and induced Edmund A. Parkes

to write his manual of Practical Hygiene, and
his teachings have borne ample fruit, especially

in the improvement of the air we breathe and
the water we drink. The question, has human
suffering been mitigated and human life greatly

prolonged by efforts in sanitation, can be em-
phatically answered in the affirmative. The
average length of human life in the sixteenth

century was only between 18 and 20 years ; at

the close of the eighteenth, it was a little over

30 years, while to-day it is over 40 years. In-

deed, the span of life since 1880 has been length-

ened about six years, as shown by statistics in

Mul hall's Dictionary of Statistics (4th Edition,

London, 1899). Mr. William A. King, Chief

Statistician in the U. S. Census Office, informs

the writer that from the results of the mortality

returns for the twelfth census, for the States in

which the returns were secured from registra-

tion records in both 1890 and 1900, there ap-

pears to be an absolute decrease in the general

death rate of about 1.8 per 1,000 of population.

This decrease seems to be most marked in the

rate due to scarlet fever, whooping cough,

diphtheria and croup (combined), typhoid fever,

malarial fever, consumption, diarrheal diseases

and diseases of the nervous system, the de-

crease in the mortality in diphtheria and croup

amounting to more than 50 per cent. On the

other hand, the rate due to cancer and tumor
(combined), Bright's disease, heart disease and
dropsy (combined) and pneumonia is appa-

rently greater than in 1890, the increase be-

ing most marked in the case of Bright's disease,

cancer and tumor and pneumonia. The results

in the decreased rate of diphtheria, croup,

scarlet fever, typhoid fever, whooping cough,

consumption, malarial fever and diarrheal dis-

eases are the direct outcome of preventive

medicine and are as gratifying as they are

striking. We note with regret the increased

rate in Bright's disease, heart disease, dropsy

and pneumonia, and may well pause to inquire

whether our ever-increasing annual * national

drink bill,' averaging 17.68 gallons per capita,

may not be a factor in the development of these

diseases, especially since there is reason to be-

lieve that the habitual and immoderate use of

alcohol, apart from increasing the connective

tissue and causing cirrhosis, also produces fatty

degeneration, especially of the heart, liver and
arterial coats, probably because it promotes the

conversion of albuminoids into fats. Since our

knowledge of the nature of infectious diseases

has been more and more defined, scientific

methods for their prevention have been applied.

We have learned, too, that in addition to the

germ there must be a suitable soil for its pro-

liferation, and that sanitation will not only de-

stroy the environments for its development

without the body, but also place the system in

the best possible condition to resist its toxic

action. The application of this knowledge has

saved millions of lives, besides an incalculable

amount of human suffering and distress, not to

mention the economic aspect of the question.

When we remember all this and the fact that

Jenner's discovery, at the close of last century,

of a fundamental and practical method of pro-

ducing artificial immunity has been far eclipsed

in the last 20 years, and that we possess to-day

not only curative but also protective sera for

diphtheria, erysipelas, tetanus, plague and pos-

sibly cholera, tuberculosis, typhoid fever, pneu-

monia and a number of other immunizing agents

for diseases of man and the lower animals, we
have reason to believe that the solution of the

problem of immunity is only a question of time

and we may indeed expect great possibilities in

our battle against infectious diseases. Great as

our progress has been, much remains to be done.

While every scientific physicia,n familiar with

biological research knows full well that if the
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methods of prevention recommended by sani-

tarians, including the prompt disinfection of

the dejecta of every typhoid fever patient, the

expectoration and excretion of diphtheria

and tuberculosis patients, for example, were

adopted, these diseases would be reduced to a

minimum and probably eradicated in the course

of a few years. The facts are, these recom-

mendations have not been generally adopted,

because the knowledge gained by experimental

medicine is not sufficiently diffused even among
physicians. We hail, therefore, with special de-

light the appearance, in 1901, of five American

text-books on this important subject. Dr. Louis

Parkes's book is the sixth edition of a very pop-

ular text-book, in both England and America.

It contains 12 chapters on water ; the collectioji,

removal and disposal of excretal and other ref-

use ; air and ventilation ; warming and light-

ing ; soil and building sites ; climate and meteor-

ology ; exercise and clothing ; food, beverages

and condiments ;
communicable diseases and

their prevention ; hospitals ; disinfection ; sta-

tistics
; sanitary law and administration. The

work is authoritative, and until the appearance

of the American Text-books, by Robe, Egbert

and Coplin, enjoyed great popularity in our

medical schools.

Dr. Munson's royal octavo volumeof 948 pages

is the best work in the English language on mili-

tary hygiene. He has handled the subject in a

masterly style. His literary skill, thoroughness

and painstaking research, practical experience

and expert knowledge of sanitary chemistry

have combined to produce a treatise of rare

merit. The work is divided into 27 chapters,

and, in addition to the subjects treated of by

Parkes and other authors in the general prin-

ciples of hygiene, deals, of course, also with the

selection and development of the recruit, the

march in campaign, camp sites, the sanitary

administration of the camp, post barracks and

hospitals, diseases of the soldier, military mor-

tality and morbidity, the habits of a soldier as

affecting his efficiency, the hygiene of hot and

cold climates, the hygiene of the troop-ship, etc.

Every chapter in the book is encyclopedic in

character and contains a mine of the latest in-

formation of great value not only to the student

of military hygiene, but to the general student

as well. So, for instance, the chapters on the

selection and development of the recruit are of

equal importance to those interested in personal

hygiene and physical training. The chapter on
water contains 150 pages, and is in many re-

spects superior to the standard works exclu-

sively devoted to the cousideration of this

important requisite. The chapter on the ration

with his article on food in the hygiene of hot

and cold climates covers over 160 pages and is

practically a comprehensive treatise on food,

dietaries, the preparation and preservation of

food and its relation to health and disease. It

contains facts not to be found in any other work.

The chapter on camp sites and the sanitary

administration of camps is most admirably dis-

posed of. Had the knowledge contained there-

in been more generally diffused among medical

men and especially among the officers of the

line, the disgraceful unsanitary scenes of our

military camps during the recent Spanish-

American war would not have beeu observed.

Chapter XV., on diseases of the soldier, is of

extreme interest, especially the consideration

of infective diseases, such as typhoid fever,

which the author very properly considers as

being the most important disease affecting sol-

diers. It is to be regretted that the lessons of

the civil war and the note of warning sounded

by Surgeon-General Sternberg at the outbreak

of the Spanish-American war had made so little

impression upon those entrusted with the care

of our troops.

The chapter on excreta, sewage and refuse is

very complete. The author's conclusion that

typhoid cases are much more numerous in com-

munities where fecal matters are collected in

pits, pails, earth closets, etc. , than among those

provided with water-closets and sewers, was

emphasized by the writer in his report on the

prevalence of typhoid fever in the District of

Columbia in 1895, and a probable explanation

was offered by him in stating "these make-

shifts, even if there were no wells, are still a

source of danger in so far as they favor the

transmission of germs by means of infected

flies, nor can the possibility be ignored that the

germs in leaky or overflowing boxes may reach

the upper layer of the soil and with pulverized

dust gain access to the system." It is a matter
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of regret, therefore, that while 41 per cent, of

our population live in towns having public

water-supplies, only 28.7 per cent, are supplied

with sewers, the neglect of which compels re-

course to these makeshifts and leads to soil pol-

lution and the evils referred to.

Space will not permit the presentation in detail

of all the salient features of this excellent treat-

ise. Our experience in the past shows the abso-

lute necessity of sanitary training on the part of

officers of the line. This work should be in the

hands of every officer in the army and acces-

sible to every enlisted man. We also venture

to express the hope that a chair of hygiene will

be created in connection with the military and

naval academies. Such a step with men like

Dr. Munson as professors would prove of incal-

culable value to the nation ; indeed, the princi-

ples and practice of hygiene should be taught in

every high school and college of the land, for

nothing will contribute more to the sum total of

human happiness than the preservation of

health and eradication of preventible diseases.

Professor Harrington's manual is also com-

plete, authoritative, practical and modern. It

is divided into seventeen chapters, and we are

pleased to note that a chapter on the ' Hygiene

of Occupation ' has been introduced and dis-

posed of in a very satisfactory manner. The
relations of occupation to health and life were

studied as early as 1700 by Ramazzini, an Ital-

ian physician, and since then numerous mono-
graphs have appeared. We know to-day that

persons habitually engaged in hard indoor work
present a higher mortality than persons more
favorably situated, and that the character of

occupations influences to a great extent not

only the average expectation of life, but also

the prevalence of certain diseases. We know,
for example, that tuberculosis is much more fre-

quent among persons engaged in dust-inhaling

occupations, and that the sharp angular parti-

cles of iron and stone dust are more liable to

produce lesions of the respiratory mucosa than

coal, flour, grain and tobacco dust. We know,
too, that certain establishments are more or less

productive of noxious and offensive gases, and
that workers in lead, mercury, arsenic, phos-

phorus, poisonous dyes, etc., suffer especially

from the injurious effects, and that other occu-

pations, such as mining, railroading and con-

tact with moving machinery involve special

danger to life and limb. For all these reasons

the laboring classes need special protection, and
in order to render this efficient, it must be pro-

vided by the enactment and enforcement of

suitable laws. In 1864, 1867 and 1878, Eng-
land enacted the so-called factory laws, while

the first law as regards factory safety and sani-

tation in this country was enacted in Massachu-

setts in 1877, since which time 32 states have

enacted similar laws. As a result of these laws,

the majority of which were enacted during the

past decade, commendable progress has been

made in the way of ventilation, heating, light-

ing, removal of dust and injurious gases, means
of escape in case of fire and prevention of in-

juries by moving machinery.

Dr. Harrington is quite right in saying :
" It

is often difficult or impossible, in the study of

the effects of occupation, to eliminate outside

influences which may affect the health of the

worker as much or more than the circumstances

of his trade. A hundred men, for example,

from different strata of society, some married,

others single; some living in comfortable houses,

others in cheerless unsanitary tenements ; some

spending their evenings in wholesome recrea-

tion amid wholesome surroundings, others doing

evening work in places of public entertainment

and elsewhere, or spending their time and wages

in the paths of vice ; some naturally robust,

and others inclined to disease, engage in the

same occupation at the same time."

The writer has always felt that these and

other factors, such as faulty nutrition, the re-

sult of badly prepared food and cold lunches,

cannot fail to lower the power of resistance to

disease, especially when the individual, in con-

sequence of these very causes, has also become

a victim of the alcohol habit, and has advo-

cated the erection of sanitary homes for wage
earners at reasonable rentals, the encourage-

ment of cookery schools, the establishment of

sanitary lodgings, model eating-houses and other

betterments of industrial conditions. Dr. Har-

rington's book is well illustrated and will meet

the needs of the student.

Dr. Bergey's book has just appeared and has

been prepared, in the author's language, ' to
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meet the needs of students of medicine in the

acquirement of knowledge of those principles

on which modern hygienic practices are based
;

to aid students in architecture in comprehend-

ing the sanitary requirements in ventilation,

heating, water supply and sewage disposal, and

to aid physicians and health officers in fanailiar-

izing themselves with the advances made in

hygienic practices in recent years.' The vol-

ume, while not exhaustive, is accurate and will

meet the demand in a very satisfactory manner.

We regret, however, that neither this book nor

Harrington's volume refers to the important

subject of sexual hygiene and the prevention

of venereal diseases, which affect not only the

offender, but innocent wives, the offspring and
not infrequently other innocent persons. Ac-

cording to Fournier, one-seventh of the popu-

lation of Paris is syphilitic, and Morrow, from

statistics gathered in New York, believes it is

quite possible that Fournier's figures may apply

to New York. Neisser holds that gonorrhea is,

with the exception of perhaps measles, the

most widespread of all diseases. Other au-

thorities have computed that 80 per cent, of all

deaths from disease of the uterus and its an-

nexes are of gonorrheal origin, while accord-

ing to Professor S. M. Burnett, of Georgetown

University, 15,000 of the 50,000 blind persons

in the United States lost their sight from blen-

orrhea in the newborn, which, according Jto

his calculation, involves a financial loss to the

commonwealth of seven and one-half millions

annually.

The measures which have been proposed for

the control of the social evil and the prevention

of its consequences are numerous enough, but

not so easy of practical application. On the

whole, it is believed that the remedy lies in

public education. Public lecturers on the

purity of man commit a serious mistake, how-

ever, when they picture the consequences of

the social evil, without offering a suitable

remedy. We should make a strong plea in

favor of continence, and tell our young men
that while the sexual passion is very strong, it

can be accelerated or delayed, excited or

lowered, by the influence of the will. We
should assure them that by the cultivation of

pure thought, removal of temptation, normal

mental and vigorous physical exercise, conti-

nence may not only become possible, but easy.

None of the books in the above list will ful-

fill a more important mission than the modest
volume on School Hygiene, by Professor Edward
R. Shaw, of the New York University. It is a

timely book belonging to the Teachers' Profes-

sional Library series,and it is hoped it will enjoy

a wide circulation, because, as the author very

properly says, " The home may be educated to

a great extent through the school. As the

school, therefore, reacts closely upon the home,
a knowledge of that which is hygienically best

can in no other way be so quickly and
thoroughly diffused."

The chapters treat of the school room, the

school building, school grounds, warming and
ventilation, sanitation, school baths, school

furniture, posture and physical exercise, eye-

sight and hearing, handwriting, conditions con-

ducive to healthful mental work, and diseases

which concern the school. Every chapter is

replete with information of great value and
should be thoroughly absorbed by architects,

school boards, teachers and parents. The book
is accurate and reliable and the style clear and
convincing.

During the year ending June 30, 1900, there

were 15,341,220 children enrolled in the com-

mon schools of our country. When we consider

that the mental and physical vigor of a nation

depends largely on the environments of child-

hood and youth, it seems strange that up to

within forty years little or no attention should

have been paid to the hygiene of schools.

The author treats this important subject in a

systematic and comprehensive manner, and no

one can overestimate the practical results of his

valuable teachings. Chapters IV. and V. are

especially important, treating as they do of

warming, ventilation, latrines, out-houses for

country schools, plumbing, water supply, drink-

ing-cups, daily cleaning of the school building,

the cleaning of desks and seats, the disinfection

of pencils and books, etc. Chapter VI., on

school baths, should attract widespread atten-

tion, and shows what has been done in Europe,

where the idea originated, and also in Boston,

New York, and Chicago. According to the

author, two distinct aims are held in view in the
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provision which is made by school systems for

bathing. The first aim is for physical exercise

and health ;
when this is the aim a swimming

tank is provided.* * * The second aim is to

produce cleanliness and to teach cleanliness.

The most satisfactory means to attain the second

aim seems to be that of the shower-bath. In

some schools a bath-tub is employed, but this

cannot be used as economically in regard to

time as the shower-bath ; it must also be

cleaned after each using. It will be understood,

of course, that dressing rooms are necessary in

connection with the baths. * * * The testi-

mony of those who, under the conditions above

mentioned, have instituted school baths is

strong with reference to the physical and moral

results arising therefrom.. * * *

The writer is strongly in favor of swimming
tanks in all high schools; such baths, after an

ordinary cleansing shower bath, apart from

bringing into play every muscle of the body,

exert a general tonic effect and could be thrown

open in the afternoons and evenings to adults,

and thus subserve the purpose of public baths,

of which there is a lamentable lack.

The chapter on eyesight and hearing is

especially strong and suggestive of good results.

The author, after referring to proper and suffi-

cient lighting of the school room, points to the

interesting investigations of laval, Cattell and
Sanford, how vision may be impaired by texts

printed in too small letters, the alterations

needed in the forms of letters, the proper size

of type for school books, color and surface of

the paper for school books, the size of writing

on the blackboard, the objection to the use of

slates, color of writing ink, postures, use of fine

maps, duty of parents in preventing children at

home from reading excessively at night, or in

the waning light, or sewing with black thread

on black cloth with defective illumination.

The author's views on defective hearing are

also extremely sound when he says, " if we are

to educate children, it is supremely wise to

know as many of their physical defects as pos-

sible, and especially is this true as regards de-

fects of the two most important avenues of

sense, the eye and the ear ; for only by means
of this knowledge can the teacher work intelli-

gently and avoid unnecessary strain on the part

of the pupil and waste of effort on his own part.

Careful investigations point to the broad fact

that about 20 per cent, of school children pos-

sess some defect of hearing. It will be seen

that the child of average ability who has some
undetected defect of hearing will frequently be

done an injustice and rated as dull or inatten-

tive, not through any fault of his own, but be-

cause of a lack of knowledge on the part of the

teacher of the true cause."

These abstracts sufficiently indicate the

thoroughness which characterizes this most use-

ful book.

Geo. M. Kobeb.
Geoegetown Univeksity,

Washington, D. C. ^
Manual of the Flora of the Northern States and

Canada. By Nathaniel Lord Britton,

Ph.D., Director-in-Chief of the New York
Botanical Garden ; Emeritus Professor of

Botany in Columbia University ; Vice-Presi-

dent of the New York Academy of Sciences.

New York, Henry Holt and Company. 1901.

Duodecimo. Pp. x + 1080,

The appearance of a new manual of botany

is an event of no small moment when it comes

from the hand of one recognized as an authority

in systematic botany. The ' Illustrated Flora

of the Northern United States, Canada, and the

British Possessions,' by Dr. Britton and Judge

Brown, in 1896-7-8, marked an epoch in North

American botany, and at once created an im-

perative demand for a handy field manual in

the form of an abridgment of the large work.

It is to meet this demand that the work before

us is intended. In its preparation Dr. Britton

has availed himself of the descriptions in the

' Illustrated Flora,' which are transcribed with

little or no modification excepting the necessary

one of changing English to metric measure-

ments. Many species not described in the

' Illustrated Flora ' are added, and not a few

genera, bringing the total number of species to

about 4,500 as against 4,162 in the original

work. When we remember that the latest edi-

tion of Gray's ' Manual ' contained descriptions

of 3,298 species, and Coulter's 'Manual,' 1,881

species, it is evident that the utmost brevity

has been imperative. Abbreviations are freely
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used, althougli not to the extent so familiar

in similar German manuals. Practically all

synonyms are omitted, and this, while incon-

venient for some iisers of the book, is no doubt

the better policy in a compact manual. In this

the author follows the wise example of Gray's

'Manual.' Synonymy, with all its confusing

diflSculties, need not be brought to the begin-

ner's notice, and for the older botanist, anything

short of full citations (impossible in such a

manual) is of little or no use.

Students will be interested in noticing that

' Order ' and ' Family ' are not identical groups,

but that they stand in their proper relation in

this book, as in zoological manuals. The full

citation of authorities for species, including

double citation where necessary, and the cita-

tion of the author of each family name, are

welcome novelties in an American botanical

manual. As to the nomenclature used, the

statement is made in the preface that "the

principles adopted by the botanists of the

American Association for the Advancement of

Science at a meeting held in Rochester, N. Y.,

in 1892, and in Madison, "Wis., in 1893, supple-

mentary to the Code of Nomenclature adopted

by the International Congress of Botanists held

in Paris, France, in 1867, have been followed."

Accordingly, we have here a manual in which

the much-discussed ' Rochester Rules ' are in

force, and from this time forward young botanists

will be taught this nomenclature from the first.

There will henceforth grow up a generation of

botanists for whom the names here given are

orthodox.

This book must at once find its way into the

schools and colleges, to which it may be com-

mended for the students in systematic botany.

It remains to be said that the publisher has

met' and successfully solved the difficult task of

bringing so large an amount of matter within

the compass of a book not too large for easy

carrying into the field. It might easily have

been made still smaller and lighter by the use

of still thinner paper, and a little closer trim-

ming of the margins. As compared with the

pocket edition of Gray's 'Manual' this is a much
larger and heavier book ; if printed on the same

paper and trimmed as closely, this book would

weigh but twenty ounces, instead of thirty as

it does now. We suggest that in future editions

the printer and binder try to make some im-

provement in this respect.

Charles E. Bessey.

SCIENTIFIC JOURNALS AND ARTICLES.

The American Naturalist for October contains

the third and concluding part of W. M.

Wheeler's ' Compound and Mixed Nests of

American Ants,' the three forming an excellent

compendium of our knowledge on the subject.

Bashford Dean presents some interesting ' Notes

on Living Nautilus ' and Chai'les C. Adams has

an article on ' Base-leveling and its Faunal

Significance,' with illustrations taken from the

topography and distribution of mollusks in the

southeastern United States. The balance of

the number is taken up with numerous reviews

of scientific literature.

The Journal of Comparative Neurology for

October. ' The Cranial Nerves and Cutaneous

Sense Organs of the North American Siluroid

Fishes,' by C. Judson Herrick. This is a de-

tailed exposition of the components of the

cranial nerves of the catfish and of the structure

and innervation of the cutaneous sense organs.

Of the latter there are four types, three classed

as neuromasts (Meikel's NervenhiJigel) and one

as terminal buds (Endknospen), the former in-

nervated by lateralis nerves, the latter by com-

munis. ' The Psychological Theory of Organic

Evolution,' by H. Heath Bawden, is an attempt

to put some meaning into the term mental evo-

lution without falling into the error of talking

about unconscious mental states. Natural

selection may in some instances be a survival of

the fittest among accidental variations, but in

many cases natural selection takes place in and

through the conscious adaptation of means to

ends. The condition of consciousness is organic

tension. The evolution of consciousness has

followed the path of critical stress in adaptation

of organic forms. Hence the criterion for the

presence of consciousness is not simply adapta-

tion of means to ends, but adaptation under con-

ditions of organic tension, i. e., the ability to vary

the use of means in the attainment of an end.

The Popular Science Monthly for November has

for frontispiece a portrait of Charles Darwin
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and the first article is taken from the Journal

of the Linnean Society for 1858, being the now

historic paper ' On the Tendency of Species to

form Varieties ; and on the Perpetuation of

Varieties and Species by Natural Means of

Selection ' by Charles Darwin and Alfred Wal-

lace. A. E. Verrill tells 'The Story of the

Cahow ' an unknown and probably extinct bird

found abundantly on the Bermudas at the time

of their discovery. The use of the bird and its

eggs for food was the cause of its speedy ex-

termination. Under the caption ' Psychiatry

—

Ancient, Medieval, Modern,' Frederick Lyman
Hills gives a brief history of the methods em-

ployed for the treatment of the insane from

early times to the present. John E. Gorst makes

a plea for ' The National Control of Education '

and Edward L. Thorndike discusses 'The Evolu-

tion of the Human Intellect.' Bradley Moore

Davis considers ' The Origin of Sex in Plants '

and David Starr Jordan has a brief article on
' The Fishes of Japan ' with observations on the

distribution of fishes. Paleontologists will

hardly accept Dr. Jordan's three laws govern-

ing animal distribution as all-sufficient. The
final paper is by A. C. Haddon on ' The Omen
Animals of Sarawak ' and contains much inter-

esting information.

The Auk for October opens with a welcome

article by William Brewster entitled ' An Orni-

thological Mystery ' describing the notes and

nest of a bird found in the vicinity of Cam-
bridge, Mass., which so far has not been seen,

but is presumably the little black rail. A. C.

Bent describes, with photographs, the ' Nesting

Habits of the Anatidse in North Dakota ' and
Arthur H. Howell gives ' A Preliminai^y List

of the Summer Birds of Mount Mansfield,

Vermont,' including 86 species. J. A. Farley

tells of the ' Alder Flycatcher {Empidonax trailii

alnorum) as a Summer Resident of Eastern Mas-
sachusetts,' and Outram Bangs has a paper
' On a Collection of Birds made by W. W.
Brown, Jr., at David and Divala Chiriqui ' in-

cluding descriptions of several new species and
subspecies. Hubert Lyman Clark treats of

'The Classification of Birds,' as based on their

pterylosis, an excellent paper, but one which
will impress many as an additional piece of evi-

dence that birds may not be classified by one

character only. William Alanson Bryan gives

a ' List of the Hawaiian Birds in the St. Louis

College Collection, Honolulu, H. I,' and finally,

Francis J. Birtwell describes the ' Nesting habits

of the Evening Grosbeak (Coecothraustes vesper-

tinus).'' The notes and reviews are numerous.

Bird Lore for September-October has a front-

ispiece showing the fine ' Bird Rock Group ' of

sea birds recently placed on exhibition in the

American Museum of Natural History. H. W.
Henshaw concludes his ' First Impressions of

Hawaiian Birds,' Ralph Hoffman tells of 'A
Chebic's Second Brood ' and we have the regu-

lar instalment of ' Birds of the Season,' dis-

cussing the bird life of October and November
in various parts of the United States. For

young observers we have an account by A. V.

Kidder of ' A Bittern at Close Range,' and we
have Notes from Field and Study, Reviews,

and the section devoted to ' The Audubon
Societies.'

The Plant World for September has articles on

' Notes on Trees of Cuba,' by Valery Havard, a

biographical sketch of the late ' Dr. Charles

Mohr,' by S. M. Tracy ;
' The Basque Flower,'

by John M. Holzinger, and m.any interesting

briefer items. The instalment of the ' Families

of Flowering Plants,' by Charles L. Pollard,

continues the description of various families of

the order Sapindales.

Popular Astronomy for November continues

the study of the light curve of the new

star in Perseus, by Dr. H. C. Wilson, and in-

cludes a chart of this curve which has been

compiled with great care from many sets of

observations. Dr. Lewis Swift, who has but

recently given up the directorship of Mount

Lowe Observatory on account of failing sight,

permits the publication of a photograph of his

various medals. This is accompanied by a brief

resume of his life as an astronomer, and of the

discoveries for which the medals were awarded.

Dr. T. J. J. See, of the Naval Observatory, con-

tributes ' Preliminary Investigations of the

Probable Diameters, Masses and Densities of

those Satellites which have Measurable Discs,'

and W. F. Denning, of England, writes of

' The Motion of the Great Red Spot and other
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Markings on Jupiter. ' Other articles are :
' The

Astronomy of the Nebulae,' by W. W. Payne
;

'The Coming Opposition of Eros,' by Mary

Clark Traylor ; 'The Limits of Vision,' by

Edwin Holmes, and ' The Brightness of Star

Light,' by J. E. Gore.

DISCUSSION AND CORRESPONDENCE.

THE UNIVERSITY OF WEST VIRGINIA.

With the final resignation of Jerome Hall

Raymond, last March, from the presidency of

West Virginia University, and the election of

Dr. Purinton, of Denison, to succeed him,

another turbulent period in the history of that

institution has come to an end.

It is worth noting that no one of the six men

who have served as presidents of the West Vir-

ginia University since its foundation in 1867

has proved generally acceptable to the people

of the State, and that no one has been less

acceptable than President Raymond. And yet,

according to a statement made to the writer by

one member of the University faculty who has

always lived in Morgantown, no other presi-

dent began his work under more auspicious

circumstances. The board of regents had a

good working majority of intelligent men who
were deeply interested in the welfare of the

University and who were anxious to give a

hearty support to their enthusiastic young presi-

dent. The people in the surrounding commu-
nity and the members of the faculty were also

more friendly and more inclined to be pleased

with Mr. Raymond than they had been with

any of his predecessors.

Notwithstanding all this, trouble was inevi-

table. The president was young, aggressive

and thoroughly saturated with the spirit of

unlimited, rushing expansion which had pi'e-

vailed in the University of Chicago during the

preceding five years. The faculty of the West

Virginia University, on the other hand, did not

at that time (1897) contain a single Ph.D. from

any reputable university. Some of the pro-

fessors were therefore naturally unfit to be in

charge of any department in a modern college

or university, and their unfitness became es-

pecially glaring through the new president's

vigorous attempts to convert the old Morgan-

town institution into a miniature copy of the

University of Chicago. Several of the profess-

ors, moreover, not only lacked the training

necessary to make them competent instructors

in a university, but were in addition so addicted

to financial schemes and to politics as to be a

hindrance to the peaceful development of any

state institution of learning.

Unhampered and alone, Mr. Raymond suc-

ceeded for a time in carrying out his plans in

the management of the University. The Uni-

versity catalogue was entirely remodeled on the

plan of the University of Chicago catalogue,

and the studies were correspondingly rear-

ranged
; the summer quarter was added, and

the four-quarter system with the ' quarterly

convocations ' was introduced ;
an unlimited

elective system of studies leading to one degree

only (B.A.) was adopted; faculty meetings

were 'abolished, and the president's plans and

changes were all carried out by means of com-

mittees of his own appointment.

All these changes and many others less funda-

mental, though scarcely less irritating to one

or another among the professors, followed in

rapid succession. One by one the older mem-

bers of the faculty came to feel that they were

entirely unsatisfactory and that the president

would like nothing better than to replace them

as soon as possible by men of his own selection.

This led to a tacit or open combination of the

greater number of the professors against the

president—a result which might have been ex-

pected, especially considering the records of

forced resignations, reappointments and quar-

rels of various kinds which formed a part of

the previous history of the University. The

opposition spread rapidly not only among the

students and the people of Morgantown but

also throughout the State, where it unfortu-

nately developed into a narrow-minded support

of 'West Virginians' as against 'foreigners.'

The temper ^of some of the crudest of Mr.

Raymond's enemies is well illustrated by the

extravagant vulgarity of the attacks which

were made upon him during the winter and

spring of 1900 by the Clarksburg News and the

New Dominion of Morgantown. The unpopu-

larity of the president alike among the faculty,

students and the people, especially the local

people, was in addition much increased by his
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pronounced antagonism toward smoking, drink-

ing and dancing. His unfailing and uncompro-

mising defence of the doctrine of evolution in

season and out of season further brought him

into sharp antagonism with the strong church-

going element of the State.

Nor did the new members of the faculty whom
the president brought to the university serve to

strengthen his position, partly because the local

animosity against the president was turned into

suspicious reserve toward these who were sup-

posed to be his friends, and partly because there

was probably not a single one among them who
did not disapprove of the president's policy in

one or another essential point. It must be

noted that the president did his utmost to secure

the most able and well-trained young men that

the salaries offered could procure ; but the policy

of the university was not in the least affected

thereby, because President Raymond continued

to settle all questions himself, and the new
professors as well as the old were distributed

among the various committees so as to insure

a majority in favor of the president's views.

No fair-minded person can doubt that Presi-

dent Raymond worked as only a man in his best

years can work for the advancement of the

university. To be sure considerable energy and

some money were wasted on untimely features,

such as the premedical course, the domestic

science, the department of pharmacy, the work
for Ph.D., and the correspondence courses.

But after all this has been admitted there can

be no doubt that the standard of scholarship

was raised through Dr. Raymond's efforts far

above what it had ever been before in West
Virginia.

The most striking illustration of this general

advancement is perhaps to be found in the

equipment and management of the university

library at the beginning and at the end of Mr.

Raymond's administration. Before his arrival

the books were all inside an iron railing, and
in charge of a lady who did not pretend to know
anything about the classification of books. Her
chief function was to see that the books did not

disappear. The place was open less than six

hours a day, and during those hours the space

outside the iron railing is said to have been the

noisiest and most disorderly place on the

campus. This fall a thoroughly modern library

building is being finished, and, what is more
to the point, the library has been as pleasant,

orderly, and well arranged as any one could

wish during at least the last two years, that

is, ever since the present librarian was able

to bring order out of the previous chaos. The
library is now open from 8 a. m. to 10 p. m.,

every week-day, and from 4 to 6 p. m. on

Sundays and holidays. The amount of money
which was spent for current literature and

books under President Raymond's regime was

also about all that could reasonably have been

asked for, and this money w^as largely

spent under the direction of the young in-

structors whom he had brought there, because

there seemed to be very little demand for more

literature from the older professors. Several

departments of the university are now fairly well

equipped with standard and recent literature.

Another striking illustration of how Mr. Ray-

mond endeavored to raise the standard of the

work done in the university is found in the

changes which he introduced in the scientific

departments. At the beginning of his adminis-

tration botany, zoology, physiology, anatomy,

and materia medica were taught by one man
(an M.D.). During the last two years anatomy

was not taught, and the other four subjects were

represented by two Ph.D.'s and one M.D.

Another Ph.D. was appointed assistant profes-

sor in chemistry. The department of physics

was not changed, but it was well known that

this was due only to the fact that the president

could not change everything at once.

The climax came in the spring of 1900 when

the president asked the board of regents for the

resignation of five of the old professors, and in

addition formally expressed his disapproval of

two others as well as of the director of the ex-

periment station. This step, bold and ill-advised

as it seemed, was partly a measure of self-pro-

tection, for some of the men whose resignations

were demanded were then openly doing every-

thing in their power to bring about the down-

fall of Mr. Raymond. The board of regents

did not grant the president's request, because

four of the nine members composing the board

were at this time opposed to the president, and

further, because to grant such a request then
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would almost certainly have brought the Uni-

versity into the politics of the State during the

elections of last fall. The failure of the board

to support the president on such an important

matter left him, on the other hand, no other

dignified course than to resign. The following

letter of resignation was indeed promptly sent

to the board :

To THE Honorable Board of Regents.

Gentlemen : I hereby place in your hands my resig-

nation of the Presidency of West Virginia University.

I am moved to do this, and thus to give up some

of the most deeply cherished hopes of my life, because

I see no prospect of final success in my work.

It is impossible to build up a university save on

the basis of sound morals and sound scholarship with

the generous cooperation of those engaged in the

work. I have asked the removal of certain men
known to you and to me and to the community

to be grossly deficient in one or all of these regards.

This demand your honorable Board has refused to

grant for reasons which I cannot deem sufficient. I

therefore ask you to relieve me of my responsibility

for the conduct of the University, this act to take

effect June 2, 1900.

Respectfully,

Jerome H. Raymond.

The board refused to accept this letter of

resignation by a vote of five to four. President

Raymond's friends on the board thereupon per-

suaded him to withdraw the letter.

As soon as the fall elections were over two of

the resignations which Mr. Raymond had asked

for were demanded by the board of regents (by

a vote of five to four). The men refused to re-

sign, and the subject was brought into the

courts. The right of the board to dismiss the

professors was sustained by the court by a vote

of two to one, the judge who voted against

the board being a relative of one of the dis-

missed professors. A private libel suit was at

the same time instituted by one of the dis-

missed men against the president. This suit is

still pending and is not expected to be dropped,

because the prosecuting attorney is as bitter an

enemy of the president as is his client.

The last chapter of President Raymond's

career in West Virginia followed in the spring.

The legislature was in session, and appro-

priations had to be asked for by the board

of regents. The report which they submitted

to the legislature is a strong, well-written

statement of how the University affairs were

managed. Nothing could, however, stem the

tide of feeling which had been worked up

against the president. The legislature ordered

an investigation into the affairs of the Univer-

sity. The essential points of the report which

was submitted to the legislature by the com-

mittee appointed to carry out this investigation

are contained in the following paragraph clos-

ing the report

:

Your committee was at great pains to investigate

the criticisms that have been generally made through

the state in regard to the executive head of the Uni-

versity. A great deal of testimony was before the

committee upon this subject. The president of the

University is to be commended for his zeal and energy

and devotion to the work of his office. We, however,

regard some of his views and policies as not suited to

the conditions as they exist among us. This together

with his youth and inexperience and want of tact in

dealing with men lead us to the conclusion that the

best interests of the University would be subserved

by a change in the presidency thereof. We are led

to this conclusion by the overwhelming force of the

evidence before us in our investigation, and we,

therefore, recommend that such change shall be

made.

Along with this change, it is the further opinion of

your committee that there should be a complete re-

organization of the board of regents, and that in such

reorganization there should be no local regent ap-

pointed upon the new board.

There can be no doubt that the report of the

committee reflected the prevailing sentiment in

the legislature. The investigation could, how-

ever, not have been very thorough since it

lasted but two days ; nor could the report sub-

mitted have been exclusively intended to im-

prove the management of the affairs of the Uni-

versity. This is clearly shown for instance in

the following paragraph.

In view of the great prominence given in colleges

to physical exercise, the committee is of the opinion

that the instructor in the gymnasium, who now re-

ceives a salary of only eight hundred dollars, should

receive the salary of a full professor.

The instructor in question was an under-

graduate student whose record of scholarship
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during at least one quarter of the year '99-' 00

fell below the average necessary for permission

to continue his studies.

Mr. Raymond's administration ended pre-

cipitately after this report had been presented

to the legislature. To the bill providing funds

for the maintenance of the University was

added a clause which stipulated that none of

the funds could be used until Mr. Raymond's

resignation had been accepted by the board of

regents. Both the president and the board

that had supported him were thus legislated

out of office.

The new board met in June and elected

Dr. Purinton, of Denison, to the presidency of

West Virginia University. The following ad-

ditional changes have since been made in the

management of the instruction at the Univer-

sity : The professor of botany was dispensed

with on economic grounds, and the depart-

ment of botany was left in charge of the pro-

fessor of zoology. The professor of philosophy

was given the department of economics, the

new president taking charge of the depart-

ment of philosophy. The premedical and the

domestic science departments were abolished,

and the head of the domestic science, a Ph.D.

in sociology, was made assistant professor of

sociology. One of the two professors who had

been compelled to resign in the fall by the old

board of regents was reelected for one year,

and for that year was given a leave of absence

without pay. The departments of English

literature and rhetoric were divided, and the

English literature was given to a Morgantown
lady without university training, who had at-

tained some local literary distinction as secre-

tary of the Morgantown Fortnightly Club.

The assistant in rhetoric was offered an assist-

antship in mathematics, and on refusing to

teach mathematics was dropped. The professor

of German the following day went before the

board in regard to their action on the assistant

in rhetoric, and as a result the latter was rein-

stated with an increase of salary of three hun-

dred dollars.

In view of all that has happened at West
Virginia University during the past year, it is

not easy to foresee what will be its history in

the immediate future. x- * *

CANNONADE AGAINST HAIL STORMS.

To THE Editor op Science : My attention

has been called to an article by Professor W.
S. Franklin, in your esteemed journal of Sep-

tember 27, page 496, on the control of the

weather.

Professor Franklin's argument for the rational

plausibility and possible effectiveness of can-

nonading with vortex rings ' for inaugurating

at will the storm movements of atmosphere '

is very surprising in view of two facts : 1st,

Stiger and his followers do not maintain that

the rising vortex rings initiate storms, but that

they destroy storms, at least hail storms, turn-

ing them aside from their intended paths or con-

verting the hail to rain ; 2d, the cannonade

against hail has been prosecuted for centuries,

and the special vortex ring cannonade has been

practised by tens of thousands during the past

three years, and yet thus far there has not been

reported a single case where cannonading has

been logically demonstrated to have been effec-

tual. Hail storms move, divide and pass by

on either side, develop and decay, just the same

whether the cannons are fired or no ! The
popular faith in cannonading that seems to pre-

vail among the peasantry of southern Europe

is a craze that has no scientific basis whatever.

If Professor Franklin has any faith in this

process he has but to submit it to a thorough

experimental trial : Get a dozen of his neigh-

bors to load their rifles with five ounces of gun-

powder, which is the charge recommended by

Stiger, leave off the wad so as not to burst the

guns, and all fire away as fast as possible when
a hail storm is approaching. After actually

witnessing the failure of this process let him sit

down and calculate approximately the relative

amounts of energy in the explosions and in the

hail storm.

The importance of unstable equilibrium in

the atmosphere is a matter that has been so

thoroughly investigated since the days of Espy,

that Professor Franklin has only to study the

modern literature of meteorology and the me-

chanics of whirlwinds in order to realize the

folly of his argumentation.

The Weather Bureau needs, and hopes to ob-

tain, the hearty cooperation of the best men in

American science in order to overcome the dif-
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Acuities inherent in the study of meteorology,

but I believe that such suggestions as those of

Professor Franklin are not the best that science

has to ofifer.

Cleveland Abbe.

the sacramento forest.

To THE Editor of Science : In south cen-

tral New Mexico, capping the scarp of the

great monoclinal mountain known as the Sac-

ramento, and overlooking to the west the Tul-

arosa desert, is a unique and beautiful forest

tract. It forms a detaining mat of vegetation

which supplies a large group of running streams

and their dependent agriculture. It is, also,

a moist and forested resort for the vast deseit

which encircles it for hundreds of miles. Al-

ready 150 miles of railway carry many tourists

north from El Paso to picturesque Cloudcroft

from all parts of Texas, Arizona and New
Mexico ; when the scenic beauties of the place

are more widely known, the place will become

a Mecca for lovers of nature.

The forests consist of pines, firs and balsams,

of many species and of great size, trees twenty-

five feet in diameter being quite common.

In all there are about twenty-five townships

of forested land, some of which is included in

the Mescalero Indian reservation.

Saw mills are already at work devastating

this little-known but beautiful forest area. The
importance of preserving this watershed cannot

be too strongly insisted upon and it is hoped

that all friends of forestry will use their influ-

ence to this end.

Robert T. Hill.
October 19, 1901.

THE WORK OF THE BEA UFORT LABORATORY
OF THE U. S. FISH COMMISSION.

Under the administration of the present

commissioner, Hon. Geo. M.'Bowers, the facili-

ties for biological investigation at the Beaufort

(N. C.) Laboratory of the U. S. Fish Commis-

sion are constantly increasing. During the

past season the laboratory was open from the

middle of May until the end of September, and

every reasonable request for equipment was

granted. Tables were occupied by the follow-

ing gentlemen, grouped under the institutions

with which they are connected : Bryn Mawr Col-

lege, Professor T. H. Morgan. Columbia Uni-

versity, Professor E. B. Wilson, Mr. H. B.

Torrey, Mr. J. C. Torrey. Dartmouth College,

Dr. J. H. Grerould. Johns Hojjkins University,

Professor W. K. Brooks, Dr. Caswell Grave,

Mr. R. P. Cowles, Mr. D. H. Tennent, Mr. O.

C. Glaser, Mr. R. E. Coker, Mr. J. A. E. Eys-

ter. University of Alabama, Professor J. Y.

Graham. University of Missouri, Professor Geo.

Lefevre, Dr. W. C. Curtis. University of North

Carolina, Professor H. V. Wilsou, Mr. C, A.

Shore. Washington and Jefferson College, Pro-

fessor Edwin Linton, Mr. C. W. Stone. The
investigations carried on were of a varied char-

acter, embracing such diverse problems as the

systematic zoology and natural history of para-

sites in edible fish ; the effect on the tissues of

the oj'ster of a prevalent trematode parasite
;

the nature of the food and the rate of growth of

planted oysters ;
the cell-lineage and embry-

ology of Thalassema ; the embryology of Chsetop-

terus, of the oyster, of Ascidia, of Phoronis ; re-

generation in Phoronis; the metamorphosis of

echinids and ophiurans, of barnacles ;
the sys-

tematic zoology of tunicates, of sponges, of

echinoderms ; cell phenomena in the formation

of organs inhalfand quarter larvseofsea-urchins.

Many zoologists will be glad to hear that

Phoronis (P. architecta Andrews) turns out to be

very abundant at Beaufort. Mr. Cowles has

found the form to be a tractable one, living

easily in the laboratory and depositing eggs

freely. Biologists who are occupied in the

study of the fundamental morphogenetic activ-

ities of protoplasm will be interested to learn

that the delicate strise which have been de-

scribed (Conn) as radiating from the surface of

the Thalassema egg were found (by several ob-

servers) to be fine threads, which in places

branch and anastomose. With a Zeiss 2 mm.,

such filaments may easily be seen over the

surface of the egg after the formation of the egg

membrane, and later over the free surfaces of

the first blastomeres. The filaments give every

evidence of being protoplasmic, and clearly

belong in the category of the ' filose processes '

discovered by Mrs. E. A. Andrews (' Spinning

Activities of Protoplasm,' Journ. Morphology,

VII., 2, 1897).



740 SCIENCE. [N. S. Vol. XIV. No. 358.

The work of the past season was carried on

in the rented building which has served as

temporary quarters for the laboratory since its

iaauguration three years ago. Ground was

broken for the new building in September, and

another year should see the station in its per-

manent home. H. V. Wilson.

University of North Carolina,

October 21, 1900.

EXHIBITION OF A STUDENTS' SOCIETY OF
SCIENCE.

The Students' Society of Science, formed by

and of students in the New York City high

schools, held its second annual exhibition on

October 11, 1901, at the home of the president.

Exhibits were shown in the departments of

botany, zoology, conchology, mineralogy, pale-

ontology, geology and anthropology.

The exhibits were in every case explained

and described by printed cards. Colored plates

prepared by the boys accompanied each collec-

tion and showed how the various classifications

were made. The collections themselves were

prepared so as to show variations of certain

properties which defined each group. Thus

there v^ere separate divisions in the department

of mineralogy, which described and explained

each of the several properties of hardness,

cleavage, color, refraction and crystallization.

The department of biology presented collec-

tions and plates explanatory of the morpholog-

ical differentiation and evolution of animals, the

progressive specialization of the cell, and inter-

esting cases of plant and animal reproduction.

Special studies were shown of marine inverte-

brate zoology, the Arthropoda, and of the

structure and anatomy of birds.

The Jones conchological collection, compris-

ing several thousand specimens from all parts

of the world, and a large number of selections

from the Hawley herbarium, were of particular

interest and beauty.

Several large colored plates descriptive of the

American fossil beds accompanied the paleon-

tological collection, the gaps in the collection

being filled by sketches and plates, which
showed a remarkable degree of ingenuity and
correctness of knowledge on the part of the

young collectors.

The entire exhibition showed what can be

done by a few earnest young students of nature

v^ho take the trouble to go below the surface of

mere collecting for sport. When we consider

that the oldest member of this young society is

but fifteen years of age, and that they received

no outside aid whatever in the preparation of

their collections, the result of their work is

truly remarkable.

SCIENTIFIC NOTES AND NEWS.

A MEMORIAL meeting in honor of the late

Henry Augustus Rowland was held at the Johns

Hopkins University, on October 16. The prin-

cipal address was made by Dr. T. C. Mendenhall.

The Sociedad espanola de Historia Naturel

of Madrid has established a new class of socios

honorarios, limited to ten in number and at a

special meeting in March last elected the fol-

lowing eight persons : Sir Archibald Geikie of

London, Ph. van Tieghem of Paris, Adolph

Engler of Berlin, Santiago Ramon y Cajal of

Madrid, Carl Brunner von Wattenwyl of

Vienna, Lord Avebury (Sir John Lubbock), of

England, Albert Gaudry of Paris and Samuel

H. Scudder of Cambridge, Mass.

On the occasion of the celebration of Vir-

chow's eightieth birthday last month, his bust

in marble was presented to the Pathological In-

stitute at Berlin.

Dr. Charles E. Munroe, professor of chem-

istry and dean of graduate studies in Columbian

University, has been appointed by the Swedish

Academy of Sciences one of the representatives

to recommend candidates for the Nobel prize

in chemistry.

Dr. and Mrs. T. C. Mendenhall sailed from

New York for the Azore Islands on October 29.

Dr. L. O. Howard, chief entomologist of

the Department of Agriculture, returned to

Washington on October 27 from a protracted

tour of California, Oregon, Washington, Idaho,

Mexico and Texas, where he has been conduct-

ing field investigations and examining the work

of field agents.

Dr. Andrew D. White, ambassador to

Germany and ex-president of Cornell Uni-

versity, returned to his post in Berlin on

October 31.
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Pkofessor William Libbey, of Princeton

University, and his family have sailed for

Europe and will be absent for a year.

It is reported that the Duke of the Abruzzi

will visit the United States next February,

with a view to arranging for another expedi-

tion to the North Pole.

Dr. Wilhelm Waldeyer, professor of an-

atomy at Berlin, was entertained at dinner in

New York City on October 26. Addresses were

made by Drs. George W. Jacobi, A. Jacobi,

William H. Welch and Carl Beck.

Dr. Otto Nordenskjold, leader of the

Swedish Antarctic expedition, was entertained

by Sir Clements Markham, president of the

Royal Geographical Society at the Royal So-

ciety's Club, London, on October 25. The
Antarctic left Falmouth the following day for

Buenos Ayres and the Falkland Islands.

Drs. Beyer, Formento and Salomon, of New
Orleans, have been appointed civilian members

of the government Yellow Fever Institute.

Dr. R. G. Perkins has been given an ap-

pointment to carry on research at Western

Reserve University under the Rockefeller Insti-

tute for Medical Research. Similar appoint-

ments at McGill University have been given to

Dr. G. A. Charlton and Dr. P. G. Wooley.

Professor Hugo Munsterberg, of Harvard

University, will give a series of eight Lowell

lectures at the Massachusetts Institute of Tech-

nology, beginning on November 11, on 'The

Results of Experimental Psychology.'

Mr. Gerow D. Brille, a graduate of Cornell

University, has been appointed director of the

Agricultural School and Experiment Station, to

be established by the United States Government

on the island of Negros in the Philippines.

W. D. Straight, instructor in drawing in

Cornell University, has resigned to accept a

position in the customs service in China.

Professor Lawrence Bruner and a party

from the department of entomology and ornith-

ology of the University of Nebraska, as we
learn from The Auk, spent during the early

summer some time in the Pine Ridge region of

northwestern Nebraska, investigating the birds

of the region and making collections.

Dr. Reid Hunt, associate professor of phar-

macology in the Johns Hopkins Medical School

has spent the summer at the Montana Agricul-

tural Experiment Station, Bozeman, investigat-

ing certain poisonous plants for the U. S. De-
partment of Agriculture. Part of the work
was done in conjunction with Mr. V. K. Ches-

nut, of Washington. Considerable attention

was given to one of the so-called ' loco ' or

crazy weeds, and some progress was made in

discovering the mode of action of this plant,

which has baffled investigators for so many
years.

The Revue generate des sciences, as we have
already noted, organized this year a scientific

excursion to Asia Minor and Palestine. The
party sailed from Marseilles on September 14

on the steamship Senegal, chartered for the ex-

cursion. Shortly afterwards two members of

the crew were found to be affected with the

plague, and the steamship returned. There

were a number of scientific and medical men in

the party.

Six deaths from the bubonic plague have oc-

curred at Liverpool, and the disease has reap-

peared in Glasgow.

Dr. Calmette, director of the Pasteur Insti-

tute at Lille, was, as we recently reported,

bitten in the hand by one of his rattlesnakes

while he was making experiments. Dr. Calmette

immediately inoculated himself with his anti-

venomous serum, but it was found necessary to

amputate one of his fingers.

The Royal University of Ireland has con-

ferred its D.Sc. on Mr. Walter Noel Hartley,

F.R.S.
,
professor of chemistry in the Royal

College of Science for Ireland.

Surgeon-General W. Taylor, M.D.,C.B.,

has been appointed Director-General of the

British army medical service.

The fund which is being raised to found a

memorial to the late Dr. D. J. Leech, for

twenty years professor of materia medica and

therapeutics at the Owens College, Manchester,

has now reached the sum of £1,230.

Privy Councilor Maercker, professor of

agricultural chemistry at the University of

Halle, died on October 20.
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Cannon Isaac Taylor, the author of an

excellent work on ' The Alphabet ' and other

archeological books, died on October 18 at the

age of seventy-two years.

The eleventh congress of Russian Natural-

ists and Physicians will meet at St. Petersburg

on January 2, and will remain in session for

ten to eleven days. The sections into which

the association is divided are mathematics and

mechanics, astronomy and geodesy, physics,

physical geography, geography and statistics,

agriculture, chemistry, geology and mineralogy,

botany, zoology, anatomy and physiology,

scientific medicine, and hygiene. Three days

are to be devoted to general sessions and seven

days to the meetings of the sections.

At the recent International Congress of

Criminal Anthropology at Amsterdam it was

decided that the next congress will be held at

Turin in 1906.

An Australasian Ornithologists' Union is

about to hold its first meeting at Adelaide.

The society will publish a magazine called

The Emu.

A COMMISSION, under the presidency of M.

Leon Bourgeois, has recommended the addition

of new laboratories to the Conservatoire des

arts et metiers at a cost of about $100,000.

The Berlin correspondent of the British Med-

ical Journal writes that the ' Virchow Day '

lengthened out to a 'Virchow Week,' for the

series of ovations that began on Saturday, Oc-

tober 12, did not find their close until Friday,

October 18. On Monday eveping, October 14,

the Imperial Chancellor and Countess von

Bulow gave a dinner in honor of Virchow, at

which many of the foreign delegates and Berlin

notabilities were present. On Tuesday even-

ing an imposing public meeting gave evidence

of the enthusiasm felt by the Berlin Liberals for

Virchow as a politician. Eugen Richter, the

great radical orator, made a flaming speech, in

which sharp hits at the present political situa-

tion alternated with expressions of deepest

gratitude for Virchow's untiring, courageous

and lifelong labors in the cause of political

freedom. That Virchow's political career has

been one of real work can be best illustrated by
the fact that for twenty-five years he was presi-

dent of the parliamentary audit committee.

On Friday evening the town council and mag-

istrates gave their great Virchow banquet in

the city hall. What Virchow has done for

public hygiene and town sanitation is known
all over the world. No one could have put

into better words the debt our generation owes

him than did Virchow himself, when, in re-

turning thanks for the speech in his honor, he

said—without mock humility and without van-

ity either—that if he was proud of any achieve-

ments it must be the achievements in the do-

main of public health, since it was by his efforts,

through the establishment of the system of

drainage which he had recommended and the

sewage farms constructed under his directions,

that Berlin had become the healthiest city in

the world. All the medals, addresses, pieces

of statuary and paintings presented to Pro-

fessor Virchow by learned societies and public

personages are on view in the Central Hall of

the Industrial Art Museum.

The London Times states that the Crystal

Palace authorities have decided to hold an

American exhibition next year. It will be

strictly confined to a display of the wealth, in-

dustry, science and art of the United States.

The space of the palace will be divided so as

to allow the exhibits to be ranged into tea

classes, which will be found to cover ex-

haustively the vast resources, instructive and

interesting, of that country. During the exhi-

bition some of the leading American entertain-

ments and shows will be introduced, in addition

to the regular palace program, and in the

grounds characteristic American sports will be

conducted by representative teams. An im-

portant feature in connection with the exhibi-

bition will be the institution of a commercial

bureau, under the direction of a committee of

representative American and British firms. An

American advisory committee has been formed,

consisting of the officers, general committee

and many prominent members of the American

Society in London, who are working in co-

operation with Mr. Henry Gillman to make the

exhibition the most complete and representa-

tive one ever held. The English advisory com-

mittee includes the Lord Mayor, Earl Grey, the

Earl of Crewe, Sir Douglas Fox, Viscount Dun-
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cannon, Sir Henry Irving and Mr. Winston

Churchill, M.P. Mr. Ernest Schenk, chairman

of the Crystal Palace Company, has been for

some time in America in connection with the ar-

rangements, and has everywhere met with most

cordial approval of the project. The American

exhibition will extend from May to September.

The Department of Agriculture is in receipt

of a communication from Mr. R. J. Alfonso,

agronomical engineer in Cuba, and secretary of

the provincial ' Junta ' of agriculture, com-

merce and industries of the Province of Puerto-

Principe, in which he expresses his desire to be

brought in contact with some of the leading

manufacturers of agricultural implements in

the United States in the hope that some of them

may be induced to contribute to the agricultural

museum his association is in process of organ-

izing some of their implements, or models of

the same. He expresses the hope that their

enterprise and liberality in this respect would

not go unrewarded, as such exhibits would

serve a very useful purpose in the way of ad-

vertising their manufactures.

We learn from the London Times that the

committee appointed by the Board of Trade to

inquire and report as to the best means by

which the state or local authorities can assist

scientific research as applied to problems affect-

ing the fisheries of Great Britain and Ireland

has met for the purpose of taking evidence.

Sir Herbert Maxwell, M.P., presided. Dr. T.

Wemyss Fulton, scientific superintendent to the

Scottish Fishery Board, and Mr. E. W. L. Holt,

scientific adviser to the fisheries branch of the

Department of Agriculture, etc., Ireland, were

examined, and Mr. G. C. Bompas and Professor

G. B. Howes gave evidence with regard to the

Buckland fish collection at South Kensington.

Professor E. Ray Lankester, the president, and

Mr. E. L. Allen, the director of the Marine

Biological Association, and Mr. R. A. Dawson,

superintendent under the Lancashire and West-

ern Sea Fisheries Committee, also attended.

Professor Herdman, F.R.S., a member of the

committee, submitted a scheme for fishery in-

vestigations in the Irish Sea.

A British foreign office report gives some

information regarding the bill on the subject of

the draining of the Zuyder Zee recently intro-

duced in the Second Chamber of the States-

General by Mr. Lely, the Minister for the

Waterstaat, who likewise furnished the Cham-
ber with a memorandum in explanation of the

measure, giving a historical retrospect of all

former proposals of this nature, as also the

most complete details concerning his own pro-

posal. It appears from the London Times that

the plan consists of first enclosing and after-

wards gradually partially reclaiming the Zuyder
Zee, the pumping out of the water to be ef-

fected by steam pumps. The first work will

be the construction of a dam from Wieriugen,

in North Holland, to Piaam, in Friesland.

This dam will have sluices into the North Sea.

The next works will be the creation of two
polders, or areas of dry land reclaimed from

the Zuyder Zee ; the first, between Wieringen

and Medemblik, to be called the ' North-West,'

or ' Wieringen Polder,' and the second, be-

tween Hoorn and Marken, to be called the

'South-West,' or ' Hoorn-Polder.' The rest

will remain a fresh-water lake, at all events in

so far as Mr. Lely's plan is concerned, but

should the latter prove successful, his minis-

terial successors may in days to come create

two more polders on the northeast and south-

east of the lake. The two polders will be of

the following area, viz., the Wieringen Polder,

21,700 hectares, containing 18,700 hectares of

fertile land ; and the Hoorn Polder, 31,520

hectares, containing 27,820 hectares of fertile

land. The entire work is to be completed in 18

years. The enclosing dyke from Wieringen to

Piaam will be finished in the ninth year. In

the eighth year will be commenced the works
for dyking the Wieringen Polder, which in the

14th year will be dry and ready for sale. In

the 11th year the similar works on the Hoorn
Polder will be begun, and will be completed in

the 18th year, when an area of upwards of

46,500 hectares of fertile soil will have been

reclaimed. The cost of this gigantic work is

estimated in round numbers at 95,000,000fl.

(£7,916,667), which amount is to be raised by

loans, and it is proposed to pay off the princi-

pal and interest by an annual increase of the

Budget of 2,000,000fl. (£166,667) during a maxi-

mum period of 60 years.
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UNIVERSITY AND EDUCATIONAL NEWS.

The Council of Birmingham University have

authorized the preparation of plans for build-

ings to cost about $1,000,000.

The engineering departments of Leland Stan-

ford University have been granted $50,000 for

equipments.

A BACTERIOLOGICAL laboratory is to be

erected at the State Agricultural College, Lan-

sing, Mich., at a cost of $50,000. This sum
does not include the cost of the equipment,

which will be the best attainable.

Northwestern University has received an

anonymous gift of $15,000.

George C. French, of Mexico, Oswego
County, N. Y., has given $4,000 to Syracuse

University toward founding a chair of mathe-

matics as a memorial to his brother, the late

Dean, John R. French, of that institution.

The professors at the Paris School of Anthro-

pology oflfer the following courses for the year

1901-1902 : M. Papillault : Anatomical an-

thropology, external form and proportions of

the human body ; special study of variations

due to social environment. M. Capitan : Pre-

historic anthropology, bases of prehistoric

studies : petrography, paleontology, industry.

M. Andre Lefevre: Ethnography and linguistics,

France during the fourteenth century. Charles

V. and Charles VI., the hundred years' war,

letters, art, language. M. Georges Herve

:

Ethnology, ethnology of Europe, Alsace. M.
Adrien de Mortillet : Ethnographic technology,

the industry of modern primitive races com-

pared to tertiary and quaternary industry.

M. J. V. Laborde : Biological anthropology,

biological introduction to criminal anthropol-

ogy. The predisposition to crime in the or-

ganic and functional evolution of man. M.
Franz Schrader : Anthropological geography,

terrestrial laws and human customs. M. L.

Manouvrier : Physiological anthropology, com-
parative study of the sexes ; view point of

sociology. M. Charles Letourneau : Sociology

[history of civilizations] ; the conclusions of

ethnographic and comparative sociology. M. P.

G. Mahoudeau : Zoological anthropology, ori-

gin of man
;
genealogy of the hominidse. The

courses began on November 4 and are public

;

there are no tuition fees.

Professor William S. Aldrich, late of the

University of Illinois, has entered upon his

duties as director of the Thomas S. Ciarkson

Memorial School of Technology, Potsdam, N.

Y. Among other recent appointments to the

staff of the Ciarkson School are Professor Ed-

win Haviland, Jr., B.S. (Swarthmore), M.A.
(Cornell), who will occupy the chair of civil

engineering, and Mr. W. S. Graffan, B.S.

(Worcester Polytechnic Institute), who has been

appointed superintendent of shops.

The Ontario Government has appointed Dr.

T. L. Walker, at present assistant superintend-

ent of the Indian Geological Survey and curator

of the Calcutta Museum of Geology, to the

chair of mineralogy and petrography in Toronto

University. Dr. Walker is a graduate of

Queen's University, Kingston.

Dr. D. S. Kimball has resigned the chair of

machine design in Cornell University to accept

a position with an electric company, and is suc-

ceeded by Dr. C. E. Coolidge. At the same

university Mr. William Riley has been ap-

pointed instructor in entomology.

Dr. a. E. Shuttleworth has resigned the

chair of chemistry in the Ontario Agricultural

College to accept a technical position. He is

succeeded by Dr. Harcourt.

The following changes in the science faculty

of Syracuse University were announced at the

opening of the year : C. B. Thwing, Ph.D.

(Bonn), has been elected professor of physics,

filling the vacancy caused by the resignation of

Professor EugeneHaanel. At the time of his

election Dr. Thwing was professor of physics in

Knox College, Galesburg, 111. F. A. Saunders,

Ph.D. (Johns Hopkins), has been elected in-

structor in physics ; H. C. Cooper, Ph.D.

(Heidelberg), instructor in chemistry and E,

H. Kraus, Ph.D. (Munich), instructor in min-

eralogy.

J. O. QUANTZ, Ph.D. (Wisconsin, 1897), has

been called to the chair of psychology at the

State Normal School at Oshkosh, Wisconsin.
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THE GEOLOGY OF ORE DEPOSITS*

I.

I SHOULD hardly have ventured to talk on

the subject of ore deposits to an audience

which contains many men much more

familiar with mines than I, if I had not ap-

proached the subject from a different point

of view. The point of view from which the

subject of ore deposits has been most fre-

quently considered has been that of a study

of ore deposits themselves. A geologist or

mining engineer has studied this or that

ore deposit, or a number of ore deposits in

different districts, and has then generalized

concerning the ore deposits of other districts,

and perhaps of the world. I also have con-

sidered the subject of ore deposits to some

extent from that point of view, but if I had

done this only, I should not have ventured

to give a general address upon the subject.

A number of years ago I began the study

of the alterations of all rocks, by all proc-

esses and by all agents, in order, if pos-

sible, to ascertain how it is that the rocks

change from one form to another. That

rocks are metamorphosed has been known
for many years. It has been realized that

one mineral changes into another mineral

;

* The Popular Scientific Lecture of the American

Association for the Advancement of Science, compli-

mentary to the citizens of Denver, delivered at

Denver, Col., in the High School Auditorium, Mon-

day evening, August 26, 1901.
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that one rock changes into another rock

;

that rocks may have different textures,

structures and compositions from those

they originally had. The chief immediate

agent producing these changes is under-

ground water. Everywhere underground

water permeates the rocks. Everywhere

it is the medium of exchange by means of

which the mineral particles are changed

from one form to another.

In order, therefore, to understand this

matter of the alterations of rocks, it be-

came necessary to consider the flowage of

the underground water ; to attempt to as-

certain, if possible, how it moves through

the rocks, in what directions, to what

depth it penetrates, whence it comes,

whither it goes. After a certain number

of principles and conclusions had been

reached upon the alterations of all rocks,

by all processes—and especially by the

work of underground water with the help

of heat derived from the igneous rocks,

from dynamic action, and the increment

due to depth—it seemed to me that many
of the principles of ore deposition followed

as corollaries from these general principles.

Therefore, it is from this general point of

view that the question is discussed to-

night ; not from that of a particular ore

deposit or particular district.

For many years ore deposits have been

classified into those which are produced (1)

by the direct action of igneous agencies, (2)

by the process of sedimentation and (3) by

the action of underground water. There is

no difference of opinion as to the existence

of all these three classes ; but there is a

difference of opinion as to their relative

importance. Some hold that deposits of

igneous origin are of very great impor-

tance. By this I mean ore deposits which
have been directly formed by some of the

strange processes of vulcanism. Also it is

certain that large quantities of ore, and es-

pecially the placer gold deposits, are largely

the result of the process of sedimentation.

Bat I hold that the greater number of ore

deposits, those which contribute most to

the wealth of Colorado, to the entire Cor-

dilleran region, to the Lake Superior re-

gion, to the Mississippi Valley, to the

Appalachian region, are those deposited by
underground water ; that is, they are the

direct result of the work of the permeating

solutions, which go for at least a considerable

depth below the surface of the earth ; and

are taking material into solution all the time,

depositing material from solution all the

time. During thejourney these underground

waters take up from igneous, aqueous

and metamorphic rocks the sparsely dis-

seminated metallic material which is of

consequence to man. This material is

deposited in the openings of the rocks and

within the more easily replaced rocks in

sufficient abundance to form ore deposits.

With the exception of iron, the quantity

of metal which is contained in an ore is

ordinarily small ; in the case of gold, usually

an exceedingly small fraction of one per

cent.; in the case of silver, usually less than

one per cent.; in the cases of copper, lead

and zinc, from one per cent, to a rather high

percentage, but in the great majority of in-

stances less than 20 per cent. It therefore

appears that the majority of so-called ores

consist mainly of deposited materials other

than the metals which are extracted from

them. This predominant material is known
as gangue, and plainly was deposited simul-

taneously with the ores, in the openings of

the rocks, or else replacing rock material.

In a given instance to attempt to answer

the question as to the source of the gold or

the silver or any other metal, without at

the same time considering the minerals

with which it is associated, is futile. If we

can answer the question as to where the

gangue minerals came from, and how they

got into the positions they now occupy, the

question is in large measure answered as to
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how the metal got there, and how it was

deposited.

I shall not attempt to give all the evi-

dence that the metallic ores and gangue are

deposited by underground waters ; but I

wish to call attention to certain structures

of veins which seem to favor this view.

[A.t this point a number of lantern slides

w.ere used, illustrating the following state-

ments.]

A massive rock may be produced by di-

rect igneous agencies ; sediments are ar-

ranged in strata and beds. But material

showing a comb structure—or, as Posepny

calls it, crustification—and the filling about

particles of rock, is usually produced by

underground water. No agent other than

water can penetrate between the grains

throughout a sandstone formation, or a

conglomerate formation such as that of the

Calumet and Heckla. or between the frag-

ments of a great tuflf formation such as

that of the San Juan district of Colorado,

and deposit material so as to transform

them to hard rocks by cementing the

particles. Many cracks and crevices,

great and small, form in the rocks by the

deformation to which they are subjected.

Igneous material can intrude the rocks in

a most intricate fashion and occupy these

openings
;
yet in the great majority of in-

stances the extremely iutimate introdaction

of material is accounted for by transporta-

tion and deposition of material by under-

ground waters. Those in this audience

familiar with Colorado ore deposits know
that many of the valuable minerals are in

veins, many of them narrow, or between

very small fragments within the rocks.

Not only do the ores occur in the larger

openings, but they frequently occur for

some distance from the veins in the ex-

tremely minute, often subcapillary, open-

ings of the wall rocks, or even replacing

the individual particles of the wall rocks.

Bub farthar from the veins, if the metals are

present at all, they are only in exceedingly

minute quantities. In the larger openings

and adjacent to these openings the values

are chiefly found. These facts are beau-

tifully illustrated at Cripple Creek. No
known agent except underground water is

capable of penetrating the very small, and

especially the subcapillary, openings, and

depositing material.

My primary assumption is, therefore, that the

great majority of ores are deposited hy under-

ground waters at the places ivhere they are now

found. Nearly all that follows is confined to

this class of ores. Ores directly produced

by igneous processes, and those formed

by processes of sedimentation, are only in-

directly considered this evening.

The second fundamental principle which

I shall try to develop is that the waters

derived the ores from the outer part of the

crust of the earth—the part which I have

called the zone of fracture. Even as late

as 1893, at the World's Fair Congress, at

Chicago, it was argued by Posepny that the

ores came from the barysphere, or heavy-

sphere, from well down within the earth
;

although even Posepny conceded that the

agent which transported and deposited the

metals at the places where they are now
found was underground water. Posepny's

theory of the derivation of the ores from

deep within the earth is a very attractive

one ; because, if it be true, the deeper a

mine, the richer an ore deposit is likely to

become. Indeed, it is the belief of 90 per

cent, or more of prospectors that if they

only could get deep enough, deposits of sur-

passing richness and magnitude would be

developed. But it seems to me that the

hypothesis that the ores are derived by the

underground waters from deep within the

earth has no foundation in fact. It is alike

opposed to the principles of physics and to

observations in the field.

It must be remembered that gravity is a

gigantic force ever at work pulling toward
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the center of the earth. And it must be

remembered that all rocks are limited in

strength. The strongest rock tested has a

crushing strength of something more than

40,000 pounds per square inch. A column

of such a rock 10 or 12 miles high would

be crushed hy its own weight. It is easily

calculable that if we suppose the outer part

of the crust of the earth to be composed

only of the strongest rocks, and we imagine

openings to exist in these rocks, then at a

certain depth these cracks must be closed

by the pressure. And this deduction has

been experimentally proved. Professor

Adams, of Montreal, has shown that rocks

subjected to pressures in all directions

greater than their crushing strength may
be mashed, and no perceptible openings

produced. Therefore, openings ofgreat size

cannot be assumed to exist below a very

limited depth in the crust of the earth.

This conclusion is fully verified by obser-

vation. By examining the rocks in the

cores of mountain ranges where there has

been deep denudation, we may see what

has happened to them when well below the

surface. In the Front Range of Colorado,

and at various places in the world, where

the rocks have been deformed at consider-

able depth below the surface of the earth

(ignoring recent fractures which have been

produced since the rocks came near or to the

surface), the process has taken place with-

out the formation of openings larger than

those discernible only with the microscope.

Therefore, from the point of view of pure

physics, from the point of view of experi-

ment, and from the point of view of observa-

tion alike, we reach the conclusion that no

large or continuous cracks or crevices exist

except for a very limited depth below the

surface of the earth.

In order to deposit the metals and gangue

of an ore deposit, a vigorous circulation

is required. The vigorous circulation of

underground water is necessarily confined

to that part Of the crust of the earth where

there are continuous cracks and crevices of

considerable size. As the openings decrease

in size, the resistance due to friction in-

creases rapidly ; and where the openings

are subcapillary, it is enormous, being in

fact sufficient to practically check circula-

tion. In Colorado a common gangue mate-

rial is quartz. Springs have been analyzed,

and it has been found that the water issuing

from such springs bears perhaps one part in

one hundred thousand, or one part in a

million, of silica. It is probably rather

uncommon for a solution to deposit as much
as one part by weight in one hundred thou-

sand of the gangue and ore material. If

this be so and the gangue be quartz, in

order to fill an opening with ore and gangue,

at least 260,000 times as much water must

have passed through it.

It therefore follows that if the majority of

ore deposits are placed where they are by

underground waters—and from this there

seems no escape—the processes of their

gathering and deposition must be mainly

confined to the outer few miles of the crust

of the earth. This is called the zone of

fracture. Therefore my second fundamental

conclusion is that the ore deposits are derived

from the zone of fracture.

But is there an adequate source of supply

of metallic material in the outer part of the

crust of the earth? In answer to this

question, it may be said that calculation

clearly shows the relatively small quantities

of ore which exist could have been derived

from the zone of fracture, even if the rocks

contain an exceedingly small fraction of one

per cent, of metal. To illustrate, Mr. Buell

has calculated for Professor Chamberlin, for

the Wisconsin lead and zinc district, that if

the richest portion of the district be taken,

and it be assumed that the supply extended

only one- half as far beyond the deposits as

the radius of the productive area, and the

depth of vertical distribution be confined
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to 100 feet, one fourteen-hundredth of

one per cent, of the metals in the rocks

could supply all the lead and zinc which

has been or is likely to be taken from the

district. It is therefore not necessary to

suppose that there is more than a minute

quantity of metallic material in the zone of

fracture, to furnish a supply adequate many
times over to account for all the deposits

which have been mined or are likely to be

mined.

So far as the specific work of under-

ground water is concerned, we have al-

ready seen that the metals for the ores are

derived from the zone of fracture. But it

does not follow that important supplies of

metals to be later yielded to the water may
not come from deeper within the earth.

As a result of various causes, which can-

not be discussed this evening, the igneous

rocks rise from an unknown depth below

the surface of the earth into the zone of

fracture or even quite to the surface. Such

igneous rocks bear materials out of which

many important ore deposits are largely

or wholly derived. Indeed, if we go far

enough back in the history of the earth,

all rocks were probably derived from the

igneous rocks. So, directly or indirectly,

the ultimate source from which ores are

derived by underground water is igneous

rocks, either ancient or modern. On
this point there are no differences of opin-

ion.

But there are differences of opinion as to

the manner in which the ores are derived

from the igneous rocks. Some geologists

hold that the direct processes of igneous

action produce many ores. They say that

during the process of crystallization of the

igneous rocks the ores are segregated by

magmaticorpneumatolitic processes. There

are cases in which this is probably true, as,

for instance, the unimportant titaniferous

iron ores of the Adirondacks and the Lake

Superior region. Certain ores, as the tin

ores, possibly have this origin. But it is yet

unproved that the great mass of ores, which

are known as the oxidized ores, the carbo-

nate ores, the sulphide ores, and the tel-

lurid ores, have been thus derived. "We

know of these classes of ores that a large

part have been taken from the rocks and
brought to their present positions by un-

derground water. Why, then, assume some
other process of segregation for which
there is no adequate evidence, when we have
a wholly adequate agent in underground

water? In the great majority of cases the

ores are taken from the igneous, sedimen-

tary and metamorphic rocks by the under-

ground waters ; are carried to their present

positions by the underground waters,

and deposited by the underground waters

at the places where they are now ex-

ploited.

The next question which naturally arises

is the source of the underground water.

It is believed that the water is predomi-

nantly of meteoric origin ; in other words,

is the water which falls from the atmos-

phere upon the valleys and hills and moun-

tains of Colorado and other parts of the

world. It is true that each igneous rock

usually carries a small amount of water
;

and in the aggregate this amount may be

very great. Indeed, it may be that all the

water upon the surface of the earth and

that in the openings of the zone of fracture

was originally derived from the igneous

rocks. But even if this be true, it does not

follow that in a given district, at the partic-

ular epoch in which the ore deposits were

formed, the water directly derived from

the igneous rocks is adequate or even im-

portant in accounting for this deposition.

As already explained, it is necessary to

consider not only the ore but the gangue

material with which it is related ; and it

has been seen that in order to deposit an

ore and its accompanying gangue probably

required tens of thousands or even hun-
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dreds of thousands of times as much water.

The vast quantity of water necessary can-

not be derived from the igneous rocks pres-

ent at a given time and place, although

they may have contributed a portion of it.

Bat it is held that the major portion of this

vast quantity of water could only have

been derived from the rainfall. My third

fundamental premise is, therefore, that the circu-

lating underground water is mainly of meteoric

origin.

The question which now arises is the cause

of the flowage of underground water. Why
does it move? Until we know the force

which drives it, we cannot know the man-

ner in which it circulates. Geologists have

frequently appealed to the great energy of

the subterranean heat, due to depth or to

igneous rocks, to drive this water. But this

is not enough. How does this subterranean

heat act in producing this circulation ? A
few miles west of Denver are the crystalline

or core rocks of the Front Range. To the

east of these there is a series of sedimentary

beds, some of which are water-carriers, and

which dip below impervious strata. The
water rises to the surface at Denver. Why
is this so ? Simply because the water is at a

higher level where it enters the formations

than where it issues at the surface. The
force which drives the water is gravita-

tive stress. Gravitative stress is every-

where and all the time at work. The
longer column is pulled downward with

greater force than the shorter column.

The difference in the height of the two

columns is called head. Therefore, the

water in the longer column moves down-
ward, and that in the shorter upward. We
now reach my fourth fundamentalpremise : That

gravitative stress is the chief cause of the circula-

tion of underground water.

The flowage of water in the Denver arte-

sian basin does not require the force of the

subterranean heat below. But there is a

way in which the subterranean heat can

promote the circulation of underground

water ; and, indeed, does. This is by heat-

ing it. When the water is heated as a re-

sult of the contact with igneous rocks, or

heated because it penetrates deep into the

earth, it expands. If it expands unequally,

as it is likely to do, one column may become

lighter than the other, even if they are of

the same height. If so, circulation would

be set up. This is the principle of hot-

water systems of heating buildings. The
heat of the fire expands the water and forms

two columns of unequal density. Under
this condition of affairs gravity pulls the

denser column harder, and a circulation

takes place. Therefore, the heat of the

igneous rocks acting upon the underground

solutions, or the heat of the rocks due sim-

ply to depth, provided the circulation be of

sufficient speed, may result in flowage.

Thus there are two causes which result

in the underground circulation, which

may work separately or together— (1)

head, and (2) variable temperature. But

in either case continuous movement of the

water in a definite direction, or its circula-

tion, is due to gravitative stress.

Therefore, we have these four funda-

mental premises : (1) The chief class of ore

deposits is segregated by underground water;

(2) the source from which the water derives the

metals is the zone of fracture; (3) the circu-

lating underground water is mainly of meteoric

origin; (4) the force which drives the water in

its circulation is gravitative stress.

It is now necessary to consider in some

detail the manner in which underground

water moves. For a long time I have

realized that if underground water had a

difference in head it might penetrate to

a great depth and rise again to the sur-

face ; but I did not realize that it was not

necessary to assume exceptional openings

for such a circulation. I assumed that

where such a circulation took place excep-

tionally favorable channels were available ;
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but a recent paper by Professor Slichter *

upon the motion of ground waters showed

me that this was an entirely unnecessary

assumption, and gave me the additional

data needed upon this point. This chart

(Fig. 1) is a horizontal diagram. A repre-

FlG. 1.

sents one well and B another well, separated

by a homogeneous porous medium. Into

the well B, I pour water. In the well A
there is no water at the outset ; and the

water flows from the well B to the well A
through the medium. What is the path of

the water ? Its flowage is represented by

the curved lines. Some of the water goes

in a nearly direct course. Another part

takes a somewhat curved course. Still

other parts of the water follow a very in-

direct course, represented by the longer

curved lines. All the available cross sec-

tion is utilized. If, for instance, this room
were filled with water, and water were

running in at one place in the front end of

the room and were escaping at one place in

*
' Theoretical Investigation of the Motion of

Ground Waters,' by C. S. Slichter, Nineteenth Ann.

Eept. U. S. Geol. Surv., 1899, Pt. II., pp. 295-384.

the rear end of the room in equal quantity,

would the water simply follow the direct

line between the two openings ? You know
perfectly well it would not. The entire

available cross section of the room would
be utilized, although the more direct course

would be utilized to a greater extent than

the more indirect course. This is intended

to be illustrated on the chart (Fig. 1) by the

lines representing the nearly direct courses

being close together, and the lines repre-

senting the indirect courses being farther

apart.

This chart (Fig. 1) then represents the

horizontal circulation. If we pass to the

vertical circulation the flowage is repre-

sented by this chart (Fig. 2). The water

is being poured into the well B and passes

to the well A. The water follows the

course of the curved lines, so that with a

diflerence in head equal to the difference

in the level of the water in the two wells, a

considerable part of the water being poured

into B and passing through the homo-
geneous porous medium to A penetrates

a considerable depth, from which it rises

and enters the well A . Now what will be

the limit in nature of the downward search

of underground water ? We have already

given it. Manifestly the lowest limit of

effective circulation at any place is the

bottom of the zone of fracture at that place.

The zone of flowage below is practically

impervious. However, an impervious lim-

iting stratum may exist at depths far less

than the bottom of the zone of fracture.

An impervious limiting stratum, perhaps a

shale, may be found at a depth of 300 feet

or less, or at any depth intermediate be-

tween this and the bottom of the zone of

fracture for the strongest rocks. Where
there are one or more pervious strata which

are inclined, and above, below and between

which are impervious formations, there

may be two or more nearly independent

circulations. To illustrate, at Denver, the
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porous strata of the Fox Hills, Laramie

and Arapahoe formations have more or less

independent circulations. If a liihiting

stratum be supposed to be half way down

on the chart (Fig. 2) the lines of flow above

Fig. 2.

this stratum would not be as they are now,

but would be flatter and would be limited

by the impervious rock.

Under natural conditions, wherever there

is an impervious rock there is a limit of

some particular circulation in that direc-

tion. A limiting stratum may, therefore, be

very near the surface, at the bottom of the

zone of fracture or at any intermediate

depth ; and theoretically a moderate head

is sufficient to do the work of driving the

water to any of these depths. Indeed, there

is no escape from the conclusion that at

least some circulation does occur in the

deeper parts of the zone of fracture with a

very moderate head. Of course, in propor-

tion as the head is great the circulation at

depth is likely to be vigorous. But it may
be objected that a deep circulation, while

theoretically possible, must be exceedingly

small in quantity, and consequently of

comparatively little account in the depo-

sition of ores. But the consideration of

the underground circulation in reference

to the Denver artesian wells shows that

this objection has little weight. More-

over, the deeply circulating water, if less

in quantity than that near the surface,

takes a longer journey and is longer in con-

tact with the rocks through which it is

searching for the metals. Kot only so, but

it is at a higher temperature than the water

at higher levels ; and this also is favorable

to taking mineral material in solution.

And, finally, because it has a higher tem-

perature, it has less viscosity. While the

variable viscosity of water is not so very

important in reference to circulation in su-

percapillary tubes, in capillary tubes, which

constitute a very large fraction of under-

ground openings, and especiall}^ those at

considerable depth, the viscosity is im-

portant—the flowage increasing directly as

the viscosity decreases. The viscosity of

water at 90° C. is only one-fifth as much

as it is at 0° C. ; and, therefore, with a given

head of water in capillary tubes, if the tem-

perature be considerably increased^and

but a moderate depth is required to give

considerable increase—the water moves sev-

eral times as fast as it would at the surface

under conditions similar in all respects save

temperature. Therefore, because of these

three factors, long journey, high tempera-

ture and low viscosity, we cannot exclude

the deep circulation from consideration.

This circulation is, indeed, believed to be

very important in the deposition of ores.

We are now prepared to consider the

actual journey of underground water.

Where water falls upon porous ground it

finds innumerable openings through which

it enters and begins its underground

journey. This circulating water, as far as

practicable, under the law of the minimum

expenditure of energy, follows the paths of

easiest resistance. But these are the larger
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openings, because resistance due to friction

along the walls and within the current is

very much less per unit circulation in large

than in small openings. While, therefore,

water enters the ground at innumei'able

small openings, as it goes down it more

and more seeks the larger openings. Once

found, it holds to them. The farther it

continues its journey, the greater the pro-

portion of the water which follows the

larger openings. But if this be true, the

water in its descending course is more

likely to be widely dispersed and in the

smaller openings ; and in its upward course

more likely to be concentrated and in the

larger openings.

We can now follow the course of under-

ground water in detail, but in doing this it

is necessary to consider the elements of the

problem separately. It is only by passing

from a simple case to the very complex one

of nature that we can understand the latter.

Here is a chart (Fig. 3) which shows the

imaginable case. In this illustration we
have represented the surface of the earth

and the level of ground water. By the level

of ground water is meant the depth at which

the water saturates the rocks—that is, where
the water remains at practically a permanent

level. Above this level the paths of cir-

culation are practically vertical ; below this

level the paths are curved. Of the water

which enters the slope of a hill and issues

in the adjacent valley, a portion flows

along the slope of the hill, a portion in

a less direct route, and a portion in a

very circuitous route. Below the level of

ground water all the openings in the rocks,

great and small, are filled with water. In

the case represented I have supposed that

all the water enters at a single point, A ;

and that all of it issues at a single point, B.

The curved lines represent the flowage of

the water through a homogeneous porous

medium.

In the next chart (Fig. 4) I have sup-

posed water to enter at three points

c e

Fig. 3.

surface of a slope, the level of ground water

and the flowage of water in the simplest

Fig.

and issue at one ; and I have supposed

the flowage from each point of entrance
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to occur just as if no water were en-

tering anywhere else, and, therefore, the

systems of flowage to be superimposed. Of

course this is not a real case. Underground

water does not diverge from a single point

and converge at another point in independ-

ence of the water entering at other points.

The water entering at innumerable points

in vertical section and in horizontal section

mutually interferes, and makes the course

for any given particle of water rather

simple. This I have tried to represent by

another chart (Fig. 5). In this chart I

Fig. 5.

have supposed particles of water to enter

at equal horizontal intervals, and issue at

a single point. You note that the water

near the crest begins its journey by almost

vertical descent. In proportion as the en-

tering water is near the valley the hori-

zontal component becomes more important.

The water near the valley follows a com-

paratively shallow course; but this water

uses all the available space near the sur-

face, and consequently the water entering

at the higher ground necessarily follows a

long, circuitous and deep course. The
chart (Fig. 5), therefore, represents the

flowage with many points of entrance and

a single point of exit, where there is inter-

ference of the circulating waters.

A portion of the water follows an approx-

imately direct path ; a portion of it less

direct paths ; and a portion of it a very

roundabout path. That is, the underground

water, following the lines of least resistance,

takes not only the direct passages, but also

the indirect passages. The lines in the

more direct path are closer together, and

the indirect path farther apart. These

facts have been ascertained by experiment

and by mathematical analysis. But every,

where gravitative stress is the driving force.

The case represented by the diagram (Fig.

5) is an ideal one. Under the complex

conditions of nature there is usually great

departure from the simplicity represented
;

but in some districts this ideal simplicity

must have been approached. For instance,

except for the disturbance due to cutting

dikes, the circulation in the past in the San

Juan district of Colorado mast have been

very nearly like that represented in the

diagram. Early in Tertiary time there was

in that district a great volcanic plateau.

Early in the erosion history of this plateau,

the conditions must have been the same as

at present in the Yellowstone Park and

other volcanic plateaus of the West. At

the stage when the San Juan plateau was

still the dominating topographic feature,

but cut by canyons, the conditions were

practically identical with the conditions

represented by the diagram. The water

sank into the ground upon the hills aind the

plateau ; it issued at the valleys, much of

it having first penetrated far below the level

at which it issued. The water carried on

its search for metals through the volcanics,

almost as shown in the diagram, except in

so far as it was influenced by larger cracks

or crevices, or by cutting dikes, or by im-

pervious layers.

The principles illustrated by these dia-

grams show it is not necessary that
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there shall be a difference of elevation of

thousands of feet between where the water

enters and where it issues, in order that the

rocks shall be searched for depths of thou-

sands of feet. A few hundred feet is suf-

ficient. Therefore, the underground waters,

falling on the slopes, passing through the

areas where they may gather material, and

issuing at various places in the valleys, have

an opportunity to pick up the ores, provided

the metals exist in the rocks traversed. By
the water the metals are carried to the

places where they now are.

Thus far it has been supposed that the

ground is uniformly porous, like an evenly

grained sandstone without joint or fracture

of any kind, in which the water can go in

all directions with equal ease. But abso-

lute uniformity does not exist in nature.

The openings in rocks are never of uniform

size; they are never equally distributed.

It is now necess^^ry to take up the final

important point in the circulation of under-

ground water. So far as it can, it passes

from small openings to large openings.

Where the openings ai'e small the resistance

per unit area is very large. Where the

openings are exceedingly small, the resist-

ance is very great. Where the openings

are large, the resistance is slight ; and the

water, following the lines of least resistance,

travels to the extent that space permits in

the trunk channels. To illustrate, every

engineer knows that if water be carried in

pipes from the hills to the mines, one pipe

will carry vastly more water in a given time

with a given head than many smaller pipes

of the same aggregate cross section. This

is because of friction, which increases

rapidly as the cross section decreases. And
water does the same thing in natural as in

artificial pipes. Therefore, the underground

water more and more follows the larger

courses. It falls everywhere on the slopes

of the hills ; it enters the ground every-

where. Therefore, in its earlier course it is

widely disseminated, and thus dispersed

can most effectively pick up the valuable

metals with which it comes into contact.

But as the journey is continued, it collects

more and more into the larger channels.

But in the early part of the journey of

ground water its vertical component is apt

to be downward. But as it must sooner or

later reach the surface, in the later part of

its journey its vertical component is apt to

be upward. However, it has just been seen

that the early part of its course is apt to be

in small openings, and the later part in

larger openings. As it collects in the larger

channels, it is more likely to be ascending.

Therefore, upon the average—I say upon
the average—descending water is mainly in

the small openings, and ascending water

mainly in the large channels.

It is now advisable to consider the circu-

lation in definite vertical large, or trunk

channels. Suppose half way down the slope

there is a vertical opening of unusual size

Fig. 6.

transverse to the plane of the chart (Fig. 6),

and another similar opening below the val-

ley. If you please, we will call them
fissures. These fissures, because large

openings, will be fully utilized by the un-

derground water. We readily see that

ground water will enter the higher fissure

at many points and from various directions.
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Ordinarily it will enter the upper part

while it is still descending ; it Avill enter

the central part laterally ; it will have be-

gun its ascent before it enters the lower

part. Therefore, a fissure upon the middle

of a slope will be very likely to receive wa-

ter from above, from the side and from be-

low. Bat at a certain area of a fissure well

up on the slope the water continuously re-

ceived at the upper side of the fissure will

escape laterally at the lower side. This

water and that entering the ground below

the upper fissure will make its way to the

fissure below the valley. But here the level

of ground water is at the surface. Conse-

quently all the water entering this fissure

will ascend quite to the surface, and issue

as a spring. If there be a fissure at the

crest we can see that the descending water

will go a long way down ; but the waters

will nowhere be ascending. If there be a

fissure on the slope, both descending and
ascending waters will ordinarily be active

;

although it is of course recognized that in

fissures thus located the conditions may be

such that the waters will ascend or descend

only. If there be a fissure below a valley

where the level of ground water is at the

surface the water will all be ascending; and
there will be no descending water. At
such places we have springs. Springs do

not issue from the tops of mountains, but

from slopes and valleys, most frequently

the latter. Illustrating this are the Yel-

lowstone Park springs of the Firehole River.

The waters which feed the springs fall upon
the crests and slopes of the mountains ad-

jacent ; on their way to the valley go deep

below the surface, and at the Firehole as-

cend as hot springs and geysers. The water
is driven by gravity due to a considerable

head and the lower temperature of the de-

scending column.

You are all doubtless aware that three

theories are maintained as to the course of

the waters which deposit ores. Some hold

that the waters doing the work are descend-

ing ; others that they are laterally moving
;

others that they are ascending. The first is

known as the descension, the second as the

lateral-secretion, and the third as the ascen-

sion theory. If my argument be correct as to

a limit to the zone of fracture, fissures, as

well as all other openings, must gradually

become smaller and smaller, and finally die

out altogether. Water in a fissure may de-

scend or may ascend for a considerable

distance ; but it is perfectly clear that, so

far as fissures are concerned, except for the

small amount entering the surface openings,

the water must enter laterally. Conse-

quently, if we apply the lateral -secretion

theory broadly enough, we may say that all

the waters which feed the fissures are

lateral-secreting waters. But if we are de-

scension ists, and consider only the upper

part of a fissure on the slope—and that is

what many very naturally have done, be-

cause this is the part of the fissure most

easily observed—we may say that the

waters which are doing the work are de-

scending waters. Or, if we are in such a

district as that of the Comstock lode, in

which are found great volumes of ascending

water, we may say that the waters which

are depositing the ores are ascending. All

may be correct. But in the past Sandberger

held that lateral-secreting waters in the

narrowest sense did all the work, and he

refused to believe that ascending and de-

scending waters were of importance ; and

Posepny held that ascending waters did

nearly all the work, and gave small con-

sideration to the lateral-secreting and de-

scending waters; whereas you see with

perfect clearness that each theory is in-

complete. All are needed ; they supple-

ment one another.

The next point to consider is why the

metals are precipitated in veins. The

salts of the valuable metals may come

from any of the places visited by the oc-
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cupying waters. If one take a number
of chemical solutions in the laboratory,

and dump them together in a beaker,

probably precipitation will occur. These

conditions are precisely those of under-

ground solutions in trunk channels. The

water from one source meets the water from

another source in the trunk channels. An-

alyses show that waters from different

sources have different compositions. They
bear different metals and precipitating

agents. When they come together in the

trunk channels, and mingle, precipitation

is likely to take place. You, who are

practical mining men, like your veins to

intersect, or two veins to unite. The ex-

planation of the frequent increased values

at or adjacent to an intersection is simply

that the different trunk channels bear

solutions of different kinds, and when
they mingle at or near the intersections,

ore precipitation is likely to occur. One
solution may bear its mite of silver or

gold, and the other the precipitating agent,

or both solutions may carry the metals,

and when the two come together the

ore be thrown down. However, this is

not the only way in which precipitation

may take place. In many instances the

precipitation is due to the wall rock. The
wall rock, or the solutions furnished by

it, react upon the solutions coming from

somewhere else, and precipitation occurs.

These two causes for precipitation are not

the ones which are ordinarily mentioned

in treatises on ore deposits. The causes

commonlj'^ assigned in text-books for pre-

cipitation are the diminishing temperature

and pressure of the rising solutions. While

these are real causes for precipitation, I

believe them to be subordinate to the in-

fluence of the mingling of solutions from

various sources in the trunk channels, to the

influence of the wall rocks, and especially

to the first. C. E. Van Hise.

( To be concluded.
)

THE PHYSICAL SCIENCES AT THE BRITISH
ASSOCIATION.

The meeting last September at Glasgow,

which was attended by nineteen hundred

persons, was smaller than the last two meet-

ings held in that city, and fell slightly

below the average of the British Association

gatherings. This was chiefly the result

of the unexpectedly small number of local

associate members enrolled, accounted for

by the fact that an International Exhibition

with several collateral congresses had satis-

fied whatever desire the inhabitants of the

Scotch metropolis may have had to increase

their knowledge of scientific matters. The
foreigners numbered only twenty- one, but

some who might have attended this meeting

had already been in Glasgow early in the

summer as delegates to the jubilee celebra-

tion of the University. Since the president

of the Association this year is one of the

most distinguished physicists in Great Brit-

ain, it was natural to expect a large gather-

ing of workers in his branch of science, but

here also certain well-known names were

missed from the list of members, which may
likewise be attributed to the above cause.

The meetings of all the sections were very

conveniently held in the splendid Univer-

sity buildings on Gilmore Hill, the Physical

Section holding its sessions in the Natural

Philosophy Class Room, rendered famous by

Sir William Thomson, now Lord Kelvin.

The only criticism that could be made of

the local arrangements was the absence of

notices at the doors of each section indicat-

ing what paper was being read, but the

same complaint has frequently been heard

at our American Association meetings.

Professor Riicker's presidential address,

which has already appeared in Science, was

a scholarly defense of the atomic theory of

matter, but some disappointment was mani-

fested that the objections of its opponents

were not definitely stated. Lord Kelvin

who seconded the vote of thanks to the
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speaker by a short address of his own (as is

customary in England), was rather bitter

in his denunciation of those who did not

accept the theories advanced. Hence it

seems doubtful if the popular audience car-

ried away a fair appreciation of the question.

The two evening lectures were noteworthy

because given by men whose names are

household words in the scientific world.

Professor Eamsay's topic was ' The Inert

Constituents of the Atmosphere,' and

though the unfortunate failure of the light

prevented some of his diagrams from being

visible at the proper time, the lucid explana-

tionsmade the discourse entirely intelligible.

Especially interesting was the description

of the long and painstaking experiments

and researches which resulted in the fa-

mous discovery of argon in 1894, followed

in 1895 by that of helium, and in 1898 by

that of three other elements to which the

names of neon, krypton and xenon were

applied. The second lecture, on ' The

Movements of Plants,' by Mr. Francis

Darwin, was a beautifully simple exposition

of a most abstruse subject, namely, how
gravity acted to force plants to grow along

vertical lines. While the lecturer thought

that plants might be classed as vegetable

automata, yet he was inclined to believe

that mind was always implicated in life, and

that, with a fuller knowledge of conscious-

ness, we should admit that the rudiments

of the psychic element existed even in

plants. There follows an abstract of the

presidential addresses and of the work of

the Sections of Mathematics and Physical

Science, Chemistry and Engineering.

MATHEMATICS AND PHYSICAL SCIENCE.

The president of this Section was Major

P. A. MacMahon, F.R.S., and his address

dealt first with the position that mathe-

matical science occupied at the beginning

of the nineteenth century in the British

Isles and on the continent of Europe. As

regards organization and cooperation in

mathematics, Germany, he thought, stood

first now. The illustration offered by

international cooperation in astronomy af-

forded a useful object lesson to all men of

science, and might encourage those who
had the ability and the opportunity to make
strenuous efforts to further progress by

bringing the work of many to a single focus.

In pure science a free interchange of ideas

was possible, but in applied physics the

commercial spirit exercised an influence,

and it was the duty of the Association to

take an active attitude toward this blot

on the page of applied science. The im-

portance of science teaching in secondary

schools had been overlooked. Those

concerned in our industries had not seen

the advantage of treating their workshops

and manufactories as laboratories of re-

search, and the Government had given too

meager an endowment to scientific institu-

tions and had failed adequately to encour-

age scientific men. At the present time,

the number of workers is so large, the

treatises and scientific journals so numer-

ous, the ramifications of investigations so

complicated that it was scarcely possible to

acquire a competent knowledge of the prog-

ress being made in the many divisions of

science. Hence the so-called specialist has

come into being, and the word was often

used as a term of opprobrium or as a sym-

bol of narrow-mindedness. What is re-

quired is not the disparagement of the

specialist, but the stamping out of narrow-

mindedness, and of ignorance of the nature

of the scientific spirit and of the life-work

of those who devote their lives to scientific

research. The specialist who wishes to ac-

complish work of the highest excellence

must be learned in the resources of science

and have constantly in mind its grandeur

and its unity. Lord Kelvin and Professor

Eiicker offered the motion for a vote of

thanks, and then the regular work of the
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Section was begun. Papers were read by
Professors A. Gray, F.R.S., J. S. Dunlop
and A. Wood, on ' Elastic Fatigue as shown
by Metals and Woods '; by Professor G.

Quincke, of Heidelberg, on ' The Clearing

of Turbid Solutions and the Influence of

Light on the Motion of the Suspended

Particles'; by Professor A. Gray, F.R.S.

,

on ' The Relation between Temperature

and Internal Viscosities of Solids'; by Pro-

fessor W. Ramsay, F.R.S. , and G. Senter,

on ' Hydrostatic Pressure '; by E. H. Grif-

fith, F.R.S., on ' The Freezing Points of

Certain Dilute Solutions'; and by Dr. R.

T. Glazebrook, F.R.S., on 'The Buildings

of the National Physical Laboratory. ' Dr.

Glazebrook, who is the director of this new
institution, gave a history and description

of the building now being fitted up in Bushy
Park, ten miles southwest of London, and

described the objects for which it had been

founded, as reported on pages 662-663 of

Science.

On September 13 the Section was di-

vided into two parts, Physics and the newly

organized subsection of Astronomy. In

the former Dr. Glazebrook read the report

of the Committee on Electrical Standards,

which stated that no evidence ofany marked
change in the relative values had shown
itself. Mr. S. Skinner read a note on ' A
Comparison of the Deposits in Silver Vol-

tameters with diflerent Solvents,' and Pro-

fessor A. Schuster, F.R.S., presented one

on ' The Conduction of Electricity through

Mercury Vapor.' Dr. V. Cremieu, of Paris,

spoke on ' The Magnetic Effects of Electric

Convection ' in which he showed that an

electrically-charged body in motion has not

the same electromagnetic properties as an

electric current, but, as Lord Kelvin re-

marked, if these experiments are regarded

as conclusive the present electromagnetic

theory must be rejected. Other papers were

by G. M. Minchin, F.R.S., on ' Photoelec-

tric Cells '; by B. Hopkinson, on ' The Ne-

cessity for Postulating an Ether'; and by
Professor F. C. Bose, on ' The Change of

Conductivity of Metallic Particles under

Cyclic Variations of Electromotive Force.'

The Astronomical subsection met under the

presidency of Professor H.H.Turner, F.R.S.,

of Oxford (who took the place of Dr. Cope-

land, Astronomer Royal for Scotland, de-

tained by illness), and he delivered an ad-

dress on cooperation in astronomical work,

with special reference to the astrographic

chart. While agreeing with Major Mac-
Mahon as to the value of cooperation, Pro-

fessor Turner called attention to the harm
that might result from undertaking too

much and through the checking of original

research. The most important astronom-

ical papers were by Professor G. Forbes,

F.R.S., on 'The Position of a Planet

beyond Neptune,' and by Father A. L.

Cortie, of Stonyhurst, who proved that the

faculse on the sun's surface followed the

same law of drift as the spots. Professor

Turner exhibited a copy of the first photo-

graph of the spectrum of a lightning flash

obtained by Professor E. C. Pickering, of

Harvard Observatory.

At the next meeting of the Physical Secr

tion two papers, by Professor E. W. Morley

and Mr. C. F. Brush, of Cleveland, were

presented by the former gentleman, the first

being on a new gauge for small pressures,

designed especially to measure the pressure

of aqueous vapor (which will be described

in the American Journal of Science), and the

second on the transmission of heat through

water vapor. Other papers were by Messrs.

C. Bedford and C. F. Green on ' A Method
of Determining Specific Heats of Metals at

Low Temperatures
'

; by Professor H. L.

Callandar, F.R.S., on 'The Variation of

the Specific Heat of Water '; two papers on

the Lippmann electrometer by Messrs.

F. G. Cottrell and J. A. Craw and one by

Dr. M. W. Travers and G. Senter on 'A
Comparison of Constant Volume and Con-
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sfcant Pressure Scales for Hydrogen be-

tween 0° and 190° C The Committee

on Radiation in a Magnetic Field also re-

ported. The mathematicians of the Sec-

tion met with the Educational Science Sec-

tion in a joint discussion on the teaching of

mathematics, opened by Professor J. Perry,

F.R.S., of the Royal College of Science,

South Kensington, and participated in by

Professor A. R. Forsyth, F.R.S., of Cam-
bridge, Professor A. W. Riicker, now prin-

cipal of the University of London, Professor

S. P. Thompson, F.R.S., of the same uni-

versity, and others.

On Monday, the 16th, the Section again

met in two departments—Mathematics and

Physics. In the former, with Major Mac-

Mahon as chairman, there were papers

by Professor Gr. Mittag-Leffler, of Stock-

holm, by Professor Gr. H. Darwin, F.R.S.

,

by Professor A. G. Greenhill, F.R.S., and

others, besides the report of the Committee

on Tables of Certain Mathematical Func-

tions. In the department of Physics, under

Dr. Larmor, F.R.S., two interesting re-

ports were presented, by Professor J. D.

Everett.F.R S. , for theCommittee on Under-

ground Temperature, in which the temper-

atures recorded in the Calumet and Hecla

mines were compared with the temperatures

in the deepest shaft in the world, situated

in Upper Silesia, and the sixth report of the

Committee on Seismological Investigations,

drawn up by Professor J. Milne, F.R.S.

,

which stated that there were 36 seismological

stations abroad and in Great Britain provided

with seismographs recommended by the

Committee. Among the physical papers, Dr.

Cremieu offered one on ' Gravitation ' and
Dr. C. E. Guillaume, also of Paris, sent as

a basis for discussion a proposition for a

new unit of pressure, called the megadyne
per square centimeter, which differs little

from the present atmospheric unit. Con-
sidering the status of meteorology in Scot-

land, surprisingly few communications in

this science were offered, and these suffered

from being scattered through two sections.

In the Physical meeting just mentioned,

there were two suggestive papers by Mr.

W. IST. Shaw, F.R.S., secretary of the Lon-

don Meteorological Of&ce, and Mr. R. W.
Cohen on ' The Seasonal Variation of Air

Temperature in the British Isles and its

Relation to Wind Direction,' and on ' The
Effect of Sea Temperature on the Seasonal

Variation of Air Temperature of the British

Isles.' The next day the department of

Meteorology met under Professor Turner,

but, excepting the report of the Committee

on the Ben Nevis Observatory, which was

drawn up, as usual, by that Nestor among
meteorologists. Dr. Alexander Buchan,

F.R.S., the sole paper was by Mr. F. N.

Denison, of Victoria, B.C., on ' The Seismo-

graph as a Sensitive Barometer.' The
author concluded that since the earth is

depressed under areas of high barometric

pressure and elevated under areas of low

pressure, horizontal pendulums might warn

the advent of great Atlantic storms before

th«y reached the west coast of Ireland, but

in the discussion that followed, doubt was

expressed as to whether the observed effect

had been assigned to the right cause. On
account of the interest of the president of the

Geographical Section, Dr. H. R. Mill, and of

its recorder, Mr. H. N. Dickson, in meteor-

ology, their Section also received three

papers relating to this science, including

one by Mr. Dickson on ' The Mean Tem-

perature of the Atmosphere and the Causes

of Glacial Periods.' ' The Systematic Ex-

ploration of the Atmosphere at Sea by Means

of Kites,' illustrated by the first meteoro-

logical records high above the Atlantic, was

discussed by the writer who, being a member

oftwo sectional committees, was able to urge

the grant of money appropriated for conduct-

ing meteorological researches with kites in

Great Britain. Mr. W. N. Shaw exhibited

to the Geographical Section a series of
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twenty-three daily weather maps that were

published in various parts of the world at

the commencement of the twentieth cen-

tury. With the exception of Africa, only a

small portion of the north of which continent

was mapped, South America and a part of

eastern Asia, every part of the world has

charted each day the weather conditions

prevailing over it.

The communication that attracted the

greatest popular interest in the Physical

Section was by Lord Kelvin on ' The Abso-

lute Amount of Gravitational Matter in any

Large Volume of Interstellar Space.' This

was a summary of his article in the Philo-

sophical Magazine for August (see also Nature

of October 24), the conclusion being that

the matter contained in the universe could

not be much more than a thousand million

times the mass of the sun, the number of

these bodies, estimated at one thousand mil-

lion, occupying only twenty-seven thou-

sandths of the proportion of space in the

universe. Dr. Glazebrook then opened a

discussion on optical glass and explained

the assistance which the National Physical

Laboratory might render in determining the

properties it should possess and the best

forms of lenses for various purposes. After

the reading of several optical papers, Dr. W.
J. S. Lockyer, assistant director of the Solar

Physics Laboratory at South Kensington,

spoke on the evidence of a thirty-five-year

period in the occurrence of sunspots, which

coincided with the climatic variations indi-

cated by Professor Briickner, of Berne, and

with the frequency of auroras and magnetic

storms observed since 1833. The closing

session of the Section on September 18

was mostly devoted to the magnetic papers.

A report presented by the Committee on

the Determination of Magnetic Force on

board Ship related to the instruments sup-

plied to the English antarctic ship Discovery

and to the German antarctic ship Gauss.

Captain E. W. Creak, F.R.S., described a

new form of instrument for obsei*ving the

magnetic dip and intensity at sea which was
designed to replace Fox's apparatus. Lloyd's

needles are applied to an instrutnent that

can be used on a gimbal-table on board

ship and the Discovery and the Gauss have

been so fitted. The numerous communi-
cations to the Physical Section were of a

high order and, considering the technical

and special nature of many of them, the

attendance was well maintained.

CHEMISTRY.

Professor Percy F. Frankland, F.R.S.,

Professor of Chemistry in the University of

Birmingham, delivered the inaugural ad-

dress, as president of the Section, on

the subject of ' The Position of British

Chemistry at the Dawn of the Twentieth

Century.' He first pointed out that the

history of British chemistry, as indeed of

British science in general, was remarkable

in that it was made up almost entirely of

achievements which were the result of pri-

vate enterprise. The foundation of Uni-

versity College, and other institutions for

higher education, by private initiation, and

without a particle of assistance from the

public exchequer, was quite in keeping with

the history of a country in which it was rec-

ognized that the Government did not lead,

but only followed where it was drawn or

propelled. There could be no doubt that

the extended cultivation of scientific chem-

istry in Great Britain, which was such a

noticeable feature of the concluding years of

the nineteenth century, has been greatly

assisted by the research scholarships open

to all branches of science and paid with the

income produced by the surplus from the

Exhibition of 1851. Until recently it had

been the feeling of a powerful majority that

public money should only be spent in such a

way as directly to benefit very large num-

bers, and in the case of educational funds,

therefore, it was only their utilization for
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the benefit of the masses that would be en-

tertained. Now, in the matter of higher

scientific education, at any rate, it was be-

coming more and more widely recognized

that its starvation, through attention being

exclusively directed to the low-level educa-

tion of the masses, was defeating the very

ends which this policy had in view. It

was rapidly dawning upon many that ' the

greatest Empire which the world has ever

seen ' could not be maintained unless Eng-

lishmen cast off insular prejudices and tra-

ditions and made a careful study of those

points in which other nations were their

superiors, with a view to intelligent adap-

tation and development, as distinguished

from mere initiation, of their methods to

particular needs of the British Isles. If

the higher teaching of science was to be

really encouraged, the first necessity was
that this higher teaching should offer a suf-

ficiently attractive career to the man of

ambition as well as to the enthusiast. It

was not reasonable to fix a definite stipend

to a particular chair, and should the best

man be required the best price must be

paid for him, while, if the British univer-

sities were to keep abreast of those of other

countries, the chair must be thrown open

to all the world. The period of academic
study should be extended from three years

to five, and the migration of students from

one university to another ought to be en-

couraged. Higher education and true uni-

versities were among the most potent fac-

tors in breaking down the hereditary strati-

fication of society and in minimizing the

advantages depending upon the accident of

birth, so that, with the greatly enhanced
facilities which must be provided for stu-

dents without means, they should afford in

the future, even more than they had done
in the past, an avenue for the humblest boy
of talent to that position which he was, by
natural endowment and by his own exer-

tion, best fitted to fill in the interests of

the state. British chemical work at the

dawn of the twentieth century is satisfac-

tory in many ways, for while almost all

the great problems are being worked at,

some of the recent progress of chemical

science is more or less specifically British,

e. g., the isolated labors of Dr. Perkin in

the field of magnetic rotatory power ; Sir

William Crookes's exploration of the phe-

nomena occurring in high vacua ; the re-

searches of Abney, Eussell and Hartley

on the absorption spectra of organic com-

pounds ; the investigations of Harold Dixon
and Brereton Baker of the behavior of sub-

stances in the complete absence of mois-

ture ; the extension by Pope and Smiles of

asymmetric atoms ; the near approach to

the absolute zero of temperature by Dewar
;

and those marvelous discoveries of Ray-

leigh and Ramsay which have not only in-

troduced us to five new aerial elements, but

have revealed the existence of a hitherto

unknown type of matter, which is appar-

ently incapable of entering into chemical

combination at all.

After the usual voteof thanks, moved by Sir

Henry Roscoe, F.R.S., and seconded by Dr.

T. E. Thorpe, F.R.S., the Section proceeded

to the reading and discussion of papers.

Dr. W. T. Lawrence brought forward the

question of duty-free alcohol for chemical

laboratories. He pointed out that workers

in England were placed at a great disadvan-

tage in comparison with workers in Conti-

nental laboratories, owing to the charge

made on alcohol which was required in very

large quantities in research. Abroad, when

duties were exacted, they were remitted in

the case of chemical laboratories so as not

to impede the progress of the work of in-

vestigation. It was stated by others that

some researches had been stopped half-way

on account of this extra expense. Professor

A. Michael, of Tufts College, Mass., ex-

plained that in the United States the duties

were remitted when application was duly
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made by the president of an educational

institute. As a result of the discussion a

committee was appointed to take what

steps it could to procure duty-free alco-

hol and ether for chemical research. Dr.

A. G. Green read a paper on ' The Deca-

dence of the Coal Tar Industry in Great

Britain and its Growth in Germany ' of

which an abstract was given on page 663 of

Science. The report of the Committee on

preparing a new Series of Wave-length

Tables of the Spectra of the Elements was

presented. The next day, after papers by

Professor A. Brown on 'Enzyme Action,'

and by Professor W. Marckwald, of Berlin,

oh ' Radium,' with demonstrations, the

Section resolved itself into parts, one, under

the president, considering sanitary and

allied matters ; the other, under Sir William

Roberts-Austen, F.R.S., hearing metal-

lurgical papers. In the former subsection.

Professor E. A. Letts read a paper by him-

self and Mr. R. F. Blake on ' The Chemical

and Biological Changes occurring during

the Treatment of Sewage by the so-called

Bacteria Beds,' in which it was pointed out

that in the bacterial treatment of sewage in

contact beds the organic nitrogen in the

crude sewage was not all converted into

the oxidized form of nitrate, this loss

being partially due to the formation of free

nitrogen, which was either evolved as gas

or carried away dissolved in the effluent,

and partly due to nitrogen absorbed into

the tissues of animals and plants that feed

on the sewage. Dr. S. Rideal in the next

paper pointed out that the loss of nitrogen

was caused in part by a black humus sub-

stance, allied to peat, which he had found

was formed in all the present methods

of bacterial process. This substance con-

tained seven per cent, of nitrogen and

was so stable that it did not decompose

or give rise to smell, even if it was

broken. Dr. Rideal also contributed a

paper on 'Sulphuric Acid as a Typhoid

Disinfectant,' in which he said that the out-

'

break of enteric fever among the troops in

South Africa had led Dr. Porter and him-

self to try to find a chemical salt that could

be added to infected water by soldiers on

the march and would insure the death of

the typhoid germ, if present. Such a salt

is sodium bisulphate, and a gram to the

pint, after fifteen minutes, purified the

water, while four grams of sulphuric acid

to the gallon freed sewage or drainage

water from typhoid organisms. Mr. Wm.
Ackroyd read a paper on ' The Inverse Re-

lation of Chlorine to Rainfall,' in which he

showed that when daily estimations of the

amount of chlorine were made it clearly

appeared that minimum amounts of rain-

fall were marked by maximum amounts of

chlorine contents and vice versa. Mr. Ac-

kroyd also detailed the results of his inves-

tigation of the distribution of chlorine in

Yorkshire. A report was made by the Com-

mittee on the Relation between the Absorp-

tion Spectra and Chemical Constitution of

Organic Substances.

Among the papers before the Metal-

lurgical subsection, one of the most inter-

esting was on ' The Minute Structure of

Metals,' by Mr. G. T. Beilby, from which it

appeared that the microscopical examina-

tion of metallic surfaces, produced in vari-

ous ways, showed that the metal substance

appeared in them as minute granules or

scales, or as a transparent glass-like sub-

stance. The persistence of these minute

scales under all kinds of mechanical and

thermal treatment, the remarkable uni-

formity of their size and appearance in

metals of all the leading groups, their dis-

appearance into the transparent form and

their reappearance again, apparently un-

changed in size or otherwise, all these

seemed to afford fair ground for the con-

jecture that they were in some way definite

units in the structure of metals. Mr.

Beilby also submitted a joint paper by
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himself and Professor G. G. Henderson on
' The Action of Ammonia on Metals at High

Temperatures,' which stated that the phys-

ioal effect of the treatment in every case

was to disintegrate the metals completely,

while a large proportion of the ammonia
was resolved into its elements. Three

papers on aluminum and its alloys, to-

gether with the report of the Committee on

the Nature of Alloys, were presented.

The papers on organic chemistry, to

which September 16 was devoted, drew

but a small audience, owing to their highly

technical nature. The reports of the Com-
mittees on Isometricl^apthalene Derivatives

and on Isomorphous Derivatives of Benzene

were taken as read. Professor A. Michael,

of Tufts College, contributed three papers,

one being on ' The Genesis of Matter,' in

which he assumed that at the birth of mat-

ter there were two forms of ' protyle ' cor-

puscles endowed with opposite polarity and

only two forces—gravitation and chemical

aflBnity—the temperature being near the

absolute zero. Gravitation acted on these

corpuscles, and when they came within the

sphere of chemical aflBnity they united,

converting part of their chemical energy

into heat. It was probable that the non-

metals in the genesis of matter would be

first formed, and that as the temperature

decreased the metallic elements began to

form. At the next meeting of the Section

the papers on general and physical chem-

istry were so numerous that it was neces-

sary strictly to limit the time of each

speaker. Professor J. Sakurai, of Tokio,

speaking on ' Some Points in Chemical

Education,' said that chemical education,

as at present carried on, was inefl&cient and
unsatisfactory. Chemical education was a
sound course for those who would become
chemists or for those who applied that

science in special directions, but it was no
less important for its educational value in

secondary schools. Nevertheless, modern

chemistry was still taught largely in the

same dry and descriptive way as in the

old days. He deprecated the term ' phys-

ical chemistry ' as misleading and sug-

gested that ' general chemistry ' be used in

its stead. Chemical laboratories in univer-

sities and colleges, he thought, should be

institutions which contributed to the sum
total of the knowledge in which men were

trained and not mere workshops for ap-

prentices. In the discussion that followed

it was the general opinion that a thorough

training in analysis should precede research

work. Mr. W. Thomson read a practical

paper on the ' Detection and Estimation of

Arsenic in Beer and Articles of Food,' and

Dr. E. F. Armstrong discussed ' The Equi-

librium Law as Applied to Salt Separation

and to the Formation of Oceanic Salt De-

posits.' Its application to the formation

of deposits, ofpotash and other salts, formed

by the gradual drying up of ancient seas, is

of interest and from a model, representing

the successive changes observed on con-

centration of solutions containing several

inorganic salts, it was possible to forecast

the order in which salts would separate on

concentration, and also the relative amounts

deposited at any stage. The Committee on

the Bibliography of Spectroscopy reported.

At the closing session of the Section Dr. J.

Gibson read a paper on ' The Electrolytic

Conductivity of Halogen Acid Solutions,'

in which he showed that there was a

marked difference in the chemical behavior

of the solutions of acids, according as the

concentrations were above or below the

concentrations corresponding to their re-

spective maximal specific conductivities.

Mr. P. J. Hartog, in describing ' The Flame

Coloration and Spectrum of the Nickel

Compounds,' said that nickel acetate pro-

duced an evanescent purple tinge and a per-

sistent red coloration in the Bunsen flame.

Professor Smithells remarked that, although

experiments with nickel had been made for
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years this property had not been observed,

and the coloration perhaps might not be

due to nickel. After papers by Dr. Farmer,

on ' The Methods ofDetermining the Hydro-

lytic Dissociation of Salts, and by Dr. J.

S. Patterson, on ' The Influence of Solvents

on the Rotation of Optically Active Com-
pounds,' the meeting terminated, having

been less well attended, in spite of the in-

teresting papers, than was the case at Brad-

ford last year.

ENGINEERING.

This Section sufl"ered severely in coming

immediately after the assembling at Glas-

gow of the important International Engi-

neering Congress, the Congress of Naval

Architects and the Electricians' Association,

all of which detracted from both papers and

members. As a consequence, not a single

paper on marine engineering, and only two

papers pertaining to electricity were oflered

to the Section this year.

The president. Col. R. E. Crompton,

M.Inst.C.E., in his address discussed first

some of the interesting problems presented

by recent development in means of locomo-

tion on land, which demand the best

thought, not only of our engineers, but of

every one interested in the improvement in

the means of traveling and in the more rapid

transportation of goods. During the past

few years a great improvement in the speed

of trains and in the comfort of passengers

on the American and Continental railways

has been made, and while it appears that

England has now been beaten in the matter

of extreme speed on railways, it is probable

that the English railways still provide a

larger number of rapid trains than do either

the American, German or French. The

speed limit of railways of the present system

of construction is reached at about sixty-

five or seventy miles an hour, and it is im-

probable that anything greatly in excess

of seventy miles an hour will be attained

until an entirely new system of construc-

tion is instituted. The high speed service

contemplated intends to obtain speed ex-

ceeding one hundred miles an hour by pro-

viding electrical means of haulage sufficient

to propel light trains consisting of a single

or, at most, a few cars run at short intervals

of time. In the United Kingdom there are

only a few journeys of sufficient length to

make saving of time of great importance, but

the [case is far difierent in America and

on the Continent where the business centers

are much farther apart, and this topograph-

ical question would cause our English engi-

neers to be at a disadvantage. A most

important problem iu locomotion is that

caused by the congestion of street traffic in

towns, and although the provision of electric

tramways is undoubtedly an economical

means of carrying passengers, yet these

tramways could not be laid in existing

thoroughfares without considerably reduc-

ing the total road-carrying capacity at times

of heavy pressure of traffic, and so both for

ordinary and pleasure transportation it ap-

pears probable that a motor-car service

carried out on well-made roads would com-

pete favorably with, and in many ways

might be preferable to, tramway service.

One of the topics that has been most strongly

discussed during the past year is the

position which Great Britain holds, rela-

tively to other countries, as regards suprem-

acy in engineering matters. The chief dif-

ference between the manufacturer here and

the manufacturer in America is that the

latter invariably makes goods in large quan-

tities to standard patterns, which is much

less the case in England. Many years ago,

Sir Joseph Whitworth impressed on the

world the importance in mechanical engi-

neering of extreme accuracy and of securing

the accurate fit and interchangeability of

parts by standard gauges, but these ideas

have not been acted upon to the extent that

they should. Up to the present time the
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Board of Trade has dealt with the simple

standards of weight, capacity and length,

but in other countries national standardiz-

ing laboratories have been provided. At

last, through the exertion of the council of

the Eoyal Society, the British Government

has been moved to give a grant in aid and

to cooperate with the Royal Society to es-

tablish a National Physical Laboratory.

The vote of thanks to Col. Crompton for

his address was moved by Sir Alexander

Binnie and seconded by Sir Frederick

Bramwell.

Mr. D, H. Morton, M.Inst.C.E., spoke

on 'The Mechanical Exhibits of the Glas-

gow Exhibition,' which he said were, in

general, disappointing, because in many
departments the international character to

which the Exhibition, as a whole, laid

claim, was entirely wanting ; because some

of the most important developments in

recent years were illustrated inadequately

or not at all, and because the Exhibition

failed to give any full idea of the magnitude

and the variety of those enterprises which

have made the city of Glasgow, with its sur-

roundings within a radius of thirty miles,

one of the world's great centers in metal-

lurg}^ mechanical engineering and ship-

building. The collection of ship models

historical and contemporary, was probably

the finest demonstration of Clyde naval

architecture ever seen, although marine en-

gineering was so inadequately represented

elsewhere. Nevertheless, the dominant Ex-
hibits were the trophies in steel, and the ex-

hibition might, indeed, be said to mark the

triumph of steel, and particularly of cast

steel. Mr, John R. Wigham explained a

method of employing petroleum as an ilium

-

inant for beacons and buoys, to give a con-

tinuous light for a month or longer without

any attention whatever. He exhibited also

a ' New Scintillating Lighthouse Light,' by
which the sailor was not deprived of the

benefit of the powerful flash of the revolving

lense, and yet did not have to pick it up at

intervals, for this light is continually vis-

ible, the lenses being so placed with regard

to each other and so revolved that the im-

pression of the flash of one beam remains on

the retina of the observer's eye till that of

the succeeding beam takes its place, the

practical effect produced being a continu-

ously visible scintillating light. Mr. J. E.

Petavel described a recording manometer for

high-pressure gas explosions, in which elas-

tic compression of metal replaces the spring

of the ordinary indicator, a movement of a

thousandth of an inch, corresponding to a

pressure of 1,200 pounds per square inch,

being shown by a ray of light deflected

on to a recording cylinder. On the follow-

ing day Mr. Norman D. MacDonald, of

Edinburgh, read a comprehensive and inter-

esting paper on ' Railway Rolling Stock,

Present and Future.' Outside Great Brit-

ain it appeared settled that the compound

locomotive would be the engine of the fu-

ture. The boiler pressures, both in Amer-

ica and on the Continent, are much higher

than in England, and for English roads the

American type of engine, with equalizing

levers and water-tube grate, offered advan-

tages. In the discussion of the paper the

progressive character of railway engineer-

ing in the United States was attributed to

the attention paid by American universities

to the testing of locomotives, and also to the

good work done by the various railway clubs

in spreading the knowledge of locomotive

practice among young engineers. Mr. P.

Bunau-Varilla, formerly engineer-in-chief

of the Panama Canal, spoke on the relative

advantages of the Nicaraguan and Pan-

ama routes for a canal from the Atlan-

tic to the Pacific, favoring the latter on

account of the masonry dam, which, with

the locks, must be built and maintained in

a country subject to frequent earthquakes,

if the former be chosen. Moreover, ships

would there encounter violent gales, strong
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river currents, constant changes of depth,

and many curves of short radius.

Monday is usually devoted to electrical

engineering but, as already remarked, there

were but two papers approaching that

character this year. Mr. Killingworth

Hedges contributed a paper on ' The Pro-

tection of Public Buildings from Lightning,'

remarking that in 1888 the subject had been

discussed jointly by the Physicists and En-

gineers of the Association, but that there

had been no official report as to the effect

oflightning strokes upon buildings protected

by conductors since the Lightning Rod Con-

ference of 1882. In the discussion it was

said that architects could not be expected

to pay more attention to protection of build-

ings from lightning until engineers had

definitely decided what practice should be

followed, there being at present many con-

flicting views. - ' The Commercial Impor-

tance of Aluminium ' and ' Aluminum as a

Fuel,' were discussed respectively by Pro-

fessor E. Wilson and Sir Roberts- Austen,

F.R.S., the former considering chiefly its

advantages as an electrical conductor.

Mr. J. Dillon described a method of re-

cording soundings by photography, for the

use of engineers; Dr. Vaughan Cornish dis-

cussed the height and length of waves ob-

served at sea, and Mr. R. L. Jack showed

pictures of native bridges in Western China.

Two reports of committees were pre-

sented to this Section. Professor H. S. Hele-

Shawmadea preliminary report for the Com-

mittee on Resistance of Road Vehicles to

Traction, from which it appeared that some

work had been done with a motor-car and

experiments had been made on an artificial

track so as to test the resistance of various

materials. Mr. W. H. Price reported for

the Committee on the Small Screw Gauge

that, while it had been recommended last

year that the thread of the British Associa-

tion screw-gauge should be altered in cer-

tain particulars, and the proposals had

attracted much attention, yet so far the

recommendations had had no practical re-

sults. Professor G. Forbes explained a

portable folding range-finder, for use with

infantry, basedontheinstrument of Adie and

utilizing stereoscopic vision. After papers

by Mr. Mark Barr, describing his ingenious

machinesfor engraving the matrices used in

type-founding, by Mr. C. R Garrard,on 'Re-

cent Development of Chain Driving,' by Mr.

T. A. Hearson,on 'Measurement of the Hard-

ness of Materials by Indentation by a Steel

Sphere,' by Mr. E. T. Edwards, on ' The
Critical Point in Rolled Steel Joists ' and

b}^ Mr. J. W. Thomas, on ' Air Currents in

Churches ' the Section adjourned a day l^e-

fore the other sections. Notwithstanding

the paucity of papers, they were of fair qual-

ity and covered a wide range of subjects.

A. Lawrence Rotch.

Blue Hill Meteorological
Observatory.

SCIENTIFIC BOOKS. X
Smokeless Poiuder, Nitro- cellulose and Theory of

the Cellulose Molecule. By John B. Bbrna-

DOLT, Lieutenant U. S. Navy. N. Y., John

Wiley & Sons. 1901.

This work consists of eighty pages of new
matter and of one hundred and thirteen pages

of translation and reprints. The newly pre-

sented portion treats of : (1) Origin of the cel-

lulose nitrates ; the names by which they have

been sometimes designated ;
and the meanings

that the author gives to the terms he employs

;

(2) to ' the earlier views as to nitro-cellulose

composition and constitution '

; (3) to ' the con-

ception of progression in relation to compo-

sition and constitution '
; (4) to ' solutions of

nitro-cellulose ' and ' theory of the cellulose

molecule.' It will be observed that in this brief

space the author has set for himself a most

ambitious program, especially as he applies him-

self to the solution of one of the unsolved

problems of chemistry and one which chemists

have regarded as presenting the most profound

difficulties. Naturally those chemists into whose

hands this book may come would turn at once
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to the author's ' theory of the cellulose mole-

cule,' curious to ascertain the data upon which

the author's theory is based, the methods of

rsasoning by which he arrives at his conclusions,

and the form that his theory takes. He will

find that it is based on the statements, of Cross

and Bevan that in mercerizing cellulose with

sodium hydroxide a definite reaction takes place

' in the molecular ratio Cj^H^gOj^ : 2 NaOH
accompanied by combination with water (hy-

dration) '
; that the compound thus formed is

decomposed on washing with water, ' the cel-

lulose appearing in a modified form, viz., as the

hydrate Cj,^HjqOj(, H^O '
; that by treatment with

alcohol ' one half of the alkali is removed * * *

the reacting groups remaining associated in

the ratio CiaH^gOjo . NaOH
'

; that the process

of mercerization is accelerated ' on exposure to

a lye of 1.225-1.275 sp.gr.' * * * ' by reduc-

tion of temperature,' which, Bernadou states,

presents ' an analogy to the increased solubility

of nitro-cellulose in ether and ether-alcohol

upon application of cold ' ; that the quantita-

tive regeneration of cellulose from thio-carbo-

nate solutions and the saline character of aque-

ous solvents of cellulose led Cross and Bevan

to express the belief that cellulose yields only

under the simultaneous strain of acid and basic

groups, and to assume, ' that the OH groups in

cellulose are of similarly opposite function,'

but ' that apart from any hypotheses, we may
lay stress on the fact that these processes (of

dissolving cellulose) have the common feature

of attacking cellulose in the two directions cor-

responding with those of electrolytic straia.'

With these data and some few experiments

®f his own on solubility at low temperatures,

Bernadou sets out to demonstrate the constitu-

tion of the cellulose molecule. He finds it

necessary, however, at the outset to assume

that ethyl hydroxide has the constitution which

chemists have assigned to dimethyl oxide, and
then taking as his empirical formula CuHjoOio,

without giving any experimental data for doing

so, he writes the constitutional formula for cel-

lulose as a closed chain with double bonds for

the central carbon atoms, notwithstanding that

Cross and Bevan (the authority he quotes) in

speaking of the celluloses say, on page 2 of ' Cel-

lulose,' 1895: " Their reactions are those of 'sat-

urated ' compounds. Their empirical formulse

and relationships to the carbohydrates of lower

molecular weight further indicate ' single-bond

'

linking of their C atoms as exclusively prevail-

ing. '

' On page 81 of ' Researches on Cellulose,

'

1901, Cross and Bevan give a ring formula for

cellulose as proposed by Vignon, but it is quite

different from any given by Bernadou and

the recent experimental data which suggest

such an arrangement are cited. Having thus

obtained a ' satisfied ' molecule, Bernadou notes

that the existence of the ' double central car-

bon bonds ' permits the formula for the mole-

cule, 'on its entering into combination,^ to be

written with its four ' ethylene ' bonds as

linking, and then that, ' without radical modi-

fication,' these median bonds may be termi-

nal. By now splitting this last molecule trans-

versely he obtains the formula for his CgH^jOs,

which he states ' is the simplest expression for

cellulose ' and ' represents not the molecule,

but the type unit of cellulose as it enters into

combination through its four free single carbon

bonds,' and with this ' type unit ' he proceeds

to build ' polymers' exhibiting his 2-phase and

5-phase molecules, the latter being a cycle.

Of these he says, "It is evident that under

such an assumption the molecule may possess

an infinity of phases. On this assumption, and,

it seems to me, on this assumption only, may we
account for definite chemical composition of the

cellular form in the plant structure. For we
may regard the cell as built up from an aggre-

gate of molecules of identical composition but

of progressively varying numerical phase. The

cell may begin with molecules of low phase and

end with molecules of high phase, or con-

versely."

Again, " The conventional ring-formed com-

bination of elemental particles shown in the

polyphase molecule strongly suggests the vor-

tex-ring theory of the composition of matter (as

applicable to the molecule).^''

And again, " Such a molecule would increase

in amplitude according to the number of ele-

mental particles entering into its composition
;

and the thought suggests itself that progressive

variation in the amplitude of the molecular ring is

a characteristic of organic life. Or, conversely,

we may state thatwe may seek for the beginnings
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of organic life—or at least of plant life—in the

polymerization of the carbohydrates."

Lieutenant Bernadou seems to misconceive

the meaning and value of graphic formulse,

for while chemists hold that they are simply

convenient conventional methods for express-

ing the ascertained facts of chemistry, and true

only to the extent that they express those

facts. Lieutenant Bernadou appears to regard

them as original sources of information.

The useful portions of this book are the

translations of the papers of Vieille and of

Bruley on the Nitration of Cotton, and that

of Mendeleef on Pyrocollodion Smokeless

Powder, though the value of the last is lessened

by the omission of all reference to the source

from which it is drawn, especially as the au-

thor states in the preface that these are only

* translations of certain portions of their works

on explosives.' It should be understood that

while translations are a convenience, one who
differs from an author should not rely upon

a translation, but should first consult the orig-

inal publication before expressing this differ-

ence, and the translator should be willing to

have this comparison of his translation readily

made by giving his sources.

The record of the results of a few experi-

ments on the solubility of cellulose nitrates at

low temperatures in continuation of the work

of McNab is interesting. If Lieutenant Berna-

dou had but multiplied these experiments and

reported them in a simple manner he would

have produced something more useful to man-

kind than the speculative essay he has chosen

I, to present. Charles E. Munroe.

-' Select Methods of Food Analysis. By Henry
Leffmann and Wm. Beam. Philadelphia,

Pa., Blakiston's Son & Co.

It is stated by the authors that "this book

is intended to be a concise summary of analytic

methods adapted to the needs of both practicing

analysts and advanced students in applied

chemistry."

The first part of the work, pages up to 68, is

occupied with a brief description of the princi-

pal analytic methods employed, including spec-

troscopy, microscopy, polarimetry, methods of

determining melting and boiling points and

other general operations.

f

In the part given to applied analyses, com-

prising the rest of the book, are articles devoted

to general methods for the examination of

poisonous metals, colors and preservatives,

while under special methods are treated the

processes for determining carbohydrates, fats

and oils, milk and milk products, tea, coffee

and cocoa, condiments and spices, alcoholic

beverages and flesh foods.

An appendix contains tables of specific gravi-

ties of water, conversion tables for thermometric

degrees, tables of elements, symbols, and atomic

weights, and plates showing the structure of

tea leaves and starches.

In regard to the analytical methods the

authors say: "The bulletins of the United

States Department of Agriculture (Bureau of

Chemistry) and of the Association of Official

Agricultural Chemists are now nearly all out of

print and scarce. The present work contains

a large amount of the data and processes given

in those publications, together with data from

reports of some of the State agricultural experi-

ment stations."

In addition to this general acknowledgment,

the articles copied directly from the above pub-

lications are credited in the text in most cases.

The authors have reproduced the plates of tea

leaves and starch granules of the Bureau of

Chemistry, of the Department of Agriculture,

stating that the originals in many cases have

been retouched by Dr. Beam.

The work is illustrated with 53 figures in ad-

dition to the plates of leaves.

This work will prove of great help to analysts

who do not have access to the literature of the

subject or who have not the time to make their

own investigations thereof. The matter is well

arranged and classified and in convenient form

for reference, H. W. Wiley.

The History of Medicine in the United States, etc.
,

to the Year 1800. By Francis Randolph
Packard, M.D. J. B. Lippincott Co., Phila-

delphia. 1901. 8vo. Pp. 542. Illustrated.

The difficulties to be encountered in writing

a history of early medicine in America have

hitherto deterred authors from attempting this

really herculean task, and it is not surprising,

therefore, that we find Dr. Packard, in this

hitherto untrodden field, claiming for his work
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rather the r61e of a series of essays and com-

pilations than of a continuous historical work.

The thirteen original colonies were so scattered,

so remote from and so independent of each

other, that each formed a community to itself,

and any attempt at a general history must deal

largely and directly with these separate centers.

A vast amount of research must therefore be

made into records, many still in manuscript,

from New Hampshire to Georgia, and this

would take more time and means than medical

historians—whose work must always be largely,

as Dr. Packard says, a labor of love—can give.

It is an encouraging circumstance that these

records are gradually being made known
through individual research, as evidenced by

papers appearing from time to time in the jour-

nals and even by more pretentious works ; and

the time is probably not far distant when suffi-

cient material will be at hand for a comprehen-

sive historical work. But even now we can

hardly feel that Dr. Packard has exhausted all

readily available sources of information. In

the writer's own community for example he

has entirely overlooked such sources that are at

his very elbow in the library of the College of

Physicians and Surgeons of Philadelphia. And
it is in no invidious spirit that we are led to

remark that whilst Philadelphia was the chief

medical metropolis of the colonies, there were

other medical centers even then, and even in

rural sections there were physicians of wide re-

pute and influence whose names and records can-

not be omitted from such a work. The South

particularly furnished many such men educated

abroad and endowed with all the learning of

their day. An item of page 156 of Dr. Pep-

per's work would seem indeed to indicate that

the physicians of the Middle and Southern

States had better training than those of New
England. It is there stated that of the 63

Americans who graduated in medicine at the

University of Edinburgh between the years

1758 and 1788, hut one came from the New
England colonies. When we recall that Edin-

burgh was the chief place of resort for medical

students going abroad, and that a large propor-

tion of the 63 came from Southern States, it

seems strange that this section should be com-
paratively so ignored by Dr. Packard. Take

the state of Maryland, for example, one of the

oldest and most important of the thirteen colo-

nies. I find in the list of authorities ' chiefly

consulted' by Dr. P., 67 in number, but one

from Maryland, viz., * McSherry's History of

Maryland.' And in the 16 pages of index

there are hat 13 references bearing in any way
upon this state and its doctors. It would be

easy to show that Maryland does not deserve

this slight.

There are several error.^ and omissions to be

noted, but we have only space for the following :

At pages 11 and 12 Mr. Pratt is appointed sur-

geon to the plantation in 1682 and perishes in

a shipwreck in 1645 (!). At page 90 vaccina-

tion is said to have been announced by Jenner

in 1779. At page 432 inoculation is said to

have been ' introduced ' in 1712. In the copy of

Dr. John Archer's diploma, the first conferred

in America, page 161, there are several in-

excusable errors, in one place nearly a whole

line being omitted. At page 62 it is stated that

the first recorded autopsy in America occurred

in 1674, whereas several recorded in Maryland

preceded this by about thirty years. We also

know of at least two medical societies not in-

cluded in the 17 stated to have existed prior to

1800. These facts could have easily been as-

certained by Dr. Packard. At page 36, it is

said the degree of M.D. was conferred at the

University of Aberdeen in 1650, which we feel

sure is a mistake. The omissions, as we have

noted, are many, but surely the author should

have referred to Drs. Henry Stevenson, James

Smith and Gustavus Brown, of Maryland, the

first maintaining for many years the only in-

oculating hospital in America, the second doing

more perhaps for the introduction of vaccina-

tion over the United States than any other

person whomsoever, the third, besides emi-

nence in other respects, having the distinction

of being called in consultation in the last illness

of George Washington.

Dr. Packard has given full and graphic de-

scriptions of the yellow fever epidemics in

Philadelphia and has thrown much light on the

medical development of the continental army

during the Revolution. In an interesting ac-

count of the introduction of anaesthesia, he

gives due credit for the discovery to Dr. Craw-
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- ford Long, of Georgia, who first used sulphuric

ether to produce uaconsciousness in surgical

operations in 1842, four years before its use at

the Massachusetts General Hospital.

In conclusion, if in our r61e as critic and re-

viewer we have said anything to make the

reader think ill of Dr. Packard's book, we de-

sire now to take it all back and to assure him

that it is a most interesting and valuable con-

tribution to American history and literature.

E. F. C.

SCIENTIFIC JOURNALS AND ARTICLES.

The Botanical Gazette for October contains

the following papers : F. L. Stevens publishes

the third and last part of his paper entitled,

' Gametogenesis and Fertilization in Albugo.'' A
multiple fertilization was unknown before its

discovery by the author in Albugo Bliti, the only

species of Albugo previously investigated ex-

hibiting simple fertilization. The present paper

includes A. Portulacse, A. Tragopogonis and a

reinvestigation of A. Candida, and shows that

these species, together with A. Bliti, form a

series differing in the prominence of the ' re-

ceptive papilla,' the development of the cceno-

centrum, and in the functional egg nuclei. The

conclusion is reached that the primitive forms

were multinucleate, and that the uninucleate

condition is a derived one. It its ontogeny A.

Tragopogonis indicates this, its oosphere in early

stages being multinucleate, and later becoming

uninucleate by degeneration of supernumerary

nuclei. The ccenocentrum, an organ of hitherto

unknown function, is shown to serve in the nu-

trition of the surviving female nucleus. Many
conditions are noted which tend to confirm Stras-

burger's theory regarding kinoplasm and its re-

lation to sexual differentiation.

W. L. Bray completes his paper on ' The

Ecological Relations of the Vegetation of West-

ern Texas.' It is a general discussion and

analysis of this interesting field, and is de-

signed primarily to form the basis of a detailed

botanical survey of the State. The author

considers at some length the relation of the

vegetation to the climatic factors of tempera-

ture, moisture, winds and sunlight ; and to the

so-called edaphic factors of physiography, soil

structure and other geological phenomena.

The greater part of the paper, however, is given

to a discussion of the plant formations of the

region under the following general heads : (1)

Grass formations
; (2) woody formations, includ-

ing numerous types ofarborescent and chaparral

formations
; (3) water storage formations

; (4)

formations of cryptogamous xerophytes ; and (5)

halophytic plants. The following propositions

summarize the main features of the discussion :

(1) The climatic conditions conspire to make
the west Texas region a typical ' grass plains

country
' ;

(2) in its temperature relations the

vegetation ranges from the tropical to the

transition zones
;

(3) the region is marked by

several climatic types which are enumerated
;

(4) the original formations are undergoing pro-

found changes due to human agencies, the tend-

ency being to break up the grass formations

and to permit the encroachment of woody vege-

tation ; but areas of arborescent vegetation are

being denuded of valuable timber, thus forcing

the question of water supply and control of

floods.

Mr. James B. Dandeno points out the con-

fused usage of physiologists in designating the

solutions with which they have worked. The

term ' normal solution ' has been used by some

for solutions containing a gram equivalent per

liter of solution, by others for those containing

a gram equivalent per liter of water, and by

still others for gram molecule per liter solution.

After defining these three carefully and calling

attention to the usage of chemists, he cites ex-

amples of confused usage by physiologists, and

urges that care be taken to distinguish between

different sorts of solutions and to avoid misuse

of the term ' normal.'

Mr. Burton E. Livingston adds to his pre-

vious contribution on the same subject an ac-

count of several lines of experimentation,

which extend his previous results and confirm

his conclusions already expressed. In the

new experiments upon Stigeoclonium tenue he

has used solutions of non-electrolytes (in this

case sugars), and also solutions containing both

sugar and mineral salts ^ further, he has culti-

vated these plants on porous plates, in gelatin,

in darkness, and under conditions where evap-

oration would concentrate solutions. He finds

in all cases that osmotic pressure is the deter-
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mining factor for the form of the plant, whether

the cells are immersed in solution or supported

upon gelatin or upon porous plates ; and as

darkness has no eflfect upon the form of this

plant, its polymorphism does not depend upon

photosynthesis. His physiological experiments

have been supplemented by a considerable

series of physico-chemical tests in order to

determine whether error had been introduced

into his experiments by assumption that com-

plete ionization occurred in his solutions of

electrolytes. He finds that the osmotic pressure

calculated by the freezing point method, and in

some cases also by the boiling point method,

conforms so closely to the osmotic pressure cal-

culated on the assumption of complete ioniza-

tion, that no error had been introduced, the

differences between the calculated and de-

termined pressures lying entirely within the

range of the pressure limits found for the sev-

eral responses of the plant.

T. C. Johnston publishes some results in con-

nection with intramolecular respiration, and

Dr. J. Schneck records some interesting obser-

vations on Aquilegia Canadensis and A. vulgaris.

SOCIETIES AND ACADEMIES.

AMERICAN MATHEMATICAL SOCIETY.

A REGULAR meeting of American Mathemat-

ical Society was held at Columbia University on

Saturday, October 26, extending through the

usual morning and afternoon sessions. The first

part of the afternoon session was devoted to a

joint meeting with the American Physical So-

ciety at which a paper ' On the Theory of

Elastic Plates ' was read by Professor J. Hada-
mard, the representative of the University of

Paris at the recent Yale Bicentennial. About
forty persons were present at the joint session,

which was presided over by President Michel-

son, of the Physical Society. At the separate

session of the Mathematical Society, at which

Vice-President Thomas S. Fiske occupied the

chair, thirty-three members of the Society were
in attendance. Twelve persons were elected to

membership : Mr. C. H. Ashton, Harvard Uni-

versity
; Professor H. Y. Benedict, University

of Texas
; Dr. William Findlay, Columbia Uni-

versity
; Dr. W. B. Fite, Cornell University

;

Professor G. W. Greenwood, McKendree Col-

lege
; Professor F. W. Hanawalt, Iowa Wes-

leyan University ; Dr. E. V. Huntington, Har-
vard University ; Professor H. W. Kuhn, Ohio
State University ; Dr. I. E. Rabinovitch, New
York City ; Professor W. D. Tallman, Montana
State Agricultural College ; Mr. H. M. Tory,

McGill University ; Mr. A. H. Wilson, Prince-

ton University. Seven applications for mem-
bership were received. The By-laws of the

Society were amended to provide that the pres-

idential address shall hereafter be delivered at

the last meeting of the presidential term. As
the amendment takes effect at once, President

Moore's address will be postponed to the annual

meeting of December, 1902.

The following papers were presented at this

meeting :

Professor G. A. Miller :
* On the abelian groups

which are conformal with non-abeliau groups.'

Dr. H. F. Stecker :
' Concerning the elliptic f

{ff-i\ ffs] 2) -functions as coordinates in a line com-

plex, and certain related theorems.

'

Miss I. M. Schottenfels :
* Generational defi-

nition of certain groups of order 960.

'

Professor Otto Stolz :
' Zur Erklarung der

Bogenlange und des Inhaltes einer kriimmen Flache.

'

Dr. L. P. Eisenhart :
' Conjugate rectilinear

congruences.

'

Professor S. E. Slocum :
* The symbols of the

infinitesimal transformations which generate the par-

ameter groups corresponding to all possible types of

structure of two-, three- and four-parameter complex

groups.

'

Dr. E. V. Huntington and Dr. J. K. Whitte-
MORE : 'Some curious properties of conies touching

the line infinity at one of the circular points.

'

Professor J. Hadamard : 'On the theory of

elastic plates.

'

Professor E. B. Van Vleck :
' On the zeros of

fundamental integrals of regular linear differential

equations of the second order, with a determination

of the number of imaginary roots of the hypergeo-

metric series.'

Dr. E. J. WiLCZYNSKi :
' Reciprocal systems of

linear differential equations.

'

Dr. I. E. Rabinovitch :
' On some contradictions

involved in the elliptic geometry in a point space.'

Dr. Edward Kasner :
' Determination of the

integrals in the calculus of variations leading to an

assigned system of extremals.'

The members of the two societies lunched

together at the University restaurant, and in
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the evening several of the members dined at

Mock's restaurant in Forty-Second street.

These opportunities for informal intercourse

are always an enjoyable feature of the meet-

ings. The Christmas meetings of both socie-

ties extend through the two days, Friday and
Saturday, December 27-28, and it is hoped that

a considerable number of the members will

arrange to attend the informal dinner which

will be arranged for Friday evening.

F. N. Cole,

Secretary.

SECTION OF GEOLOGY AND MINERALOGY OF THE
NEW YORK ACADEMY OF SCIENCES.

The first meeting of the Section was held on

October 21. In calling the meeting to order

the chairman spoke of the loss to the Academy
and to science occasioned by the deaths of Dr.

T. G. White, secretary of the Section, and Pro-

fessor Joseph Le Conte, corresponding member
of the Academy. A committee consisting of

Professors J. J. Stevenson and J. F. Kemp
was appointed to draw up suitable minutes in

reference to Dr. White and Professor Le Conte.

Dr. E. O. Hovey, of the American Museum of

Natural History, was then elected secretary of

the Section.

The following program was offered : Dr. A.

W. Grabau spoke on * Recent Contributions to

the Problem of Niagara.' He said that Davis

has shown that the topography of the Niagara

region conforms to the type generally found in

ancient coastal plains, the original features of

which have been more or less modified by sub-

sequent warpings, and by glacial erosion and

deposition.

The Niagara escarpment is the inface of the

Niagara cuesta, traceable through the Indian

Peninsula and Grand Manitoulin Island. The
Ontario lowland ia continued in the Georgian

Bay lowland. A second cuesta—the Onondaga
—has its inface slightly developed north of

Buffalo, but becomes prominent in the Lake

Huron valley, where its inner lowland forms

the deeper part of the lake. The third cuesta

and lowland (the Erie) occurs north of the

second.

The Tertiary drainage is supposed to have

been to the southwest, instead of the north-

east, as Spencer holds. The principal streams

of that time are supposed to have been (1) the

Saginaw, whose path is indicated in part by
Saginaw Bay and the deep channel between the

Indian Peninsula and Grand Manitoulin Island
;

(2) the Dundas, breaching the Niagara cuesta

at Hamilton, Ont. , and crossing the Erie low-

land near Fort Stanley ; and (3) for a time, at

least, the Genesee, though this may later have

had a northward course. The subsequent

streams tributary to these consequents carved

the various lowlands. St. Davids channel is

regarded as an obsequent stream, which was
accidentally discovered by the Niagara. The
whirlpool gorge was probably, in part, the

southward continuation of this stream, and not

wholly postglacial.

Professor J. F. Kemp's first paper was on the

' New Asbestos Region in Northern Vermont.'*

He said that asbestos has recently opened up on a

commercial scale in the towns of Eden, Lamoille

Co., and Lowell, Orleans Co., Vt. The towns

are adjacent, although in different counties.

The asbestos lies from 15 to 25 miles north of

Hyde Park, a station on the St. Johnsbury and

Lake Champlain R. R. As is quite invariably

the case, it occurs in serpentine, either in veins

or in matted aggregates along slicken-sided

blocks. The serpentine where the best fiber is

found lies on the south shoulder of Belvedere

Mountain, and forms an east and west belt.

It is bounded on the north and west by horn-

blende-schist, which forms the summit of the

mountain. The contact on the west is a vis-

ibly faulted one, and that on the north is prob-

ably also of the same sort, because the horn-

blende-schist rises in a steep escarpment.

The serpentine seems to have been derived

from enstatite, diallage and probably olivine,

since unaltered nuclei of these minerals are

found in it. The vein asbestos ranges from

a fiber of microscopic length up to J of an inch

as thus far exposed. It is fine and silky and of

excellent grade. It would, however, be classed

as second grade according to the Canadian

practice, which makes a first grade, of fiber

above % of an inch (about 2^ in. being the

maximum), and a second grade of ] in. to %

* Communicated by permission of the Director of

the U. S. Geological Survey.
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in. All below this and all fiber not vein fiber

goes to the mill and is mechanically separated,

as the third grade. In the Vermont localities

the slip fiber is exposed on the property of the

New England Co., and of its neighbor, the

American Co. The vein fiber is limited, so far

as yet opened up, to the property of Mr. M. E.

Tucker and associates.

It is difiicult, with the data in hand, which

were gathered under the direction of Dr. C. W.
Hayes, of the U. S. Geological Survey, to trace

the geological history of the serpentine, but it

must have been originally either an igneous

pyroxenite or peridotite or else a richly mag-

nesian siliceous limestone. There are such

slight traces of calcium-bearing minerals, how-
ever, that the former supposition has the greater

weight. The hornblende-schist consists in

largest part of common green hornblende but

one may also observe epidote, zoisite and some
minor accessories.

Professor Kemp also gave a paper on the

' Physiography of Lake George. ' The observa-

tions, extending over several years, have sug-

gested the following conclusions : Lake George

occupies a submerged valley very similar to

many others in the Adirondacks which are not

submerged. The valley has been largely pro-

duced by faulting, and the fault-scarps still

remain in precipitous cliffs, whose sharpness has

not been much affected by weathering and ero-

sion. Before the Pleistocene the valley was prob-

ably a low pass with both a north and a south dis-

charge. The portion rich in islands near Pearl

Point and the Hundred Island House was
probably the divide, and the islands represent

the old hillocks near the top of the divide. At
the south the water is backed up by sands and
morainal matter in the valleys on each side of

French Mountain, viz., at the head of Katts-

kill Bay and at Caldwell. On the north they

are held in by Champlain clays and syenitic

gneiss at the Ticonderoga outlet, and probably

by morainal material at the low pass just south

of Rogers Rock and leading out to the very

depresse4 Trout brook valley, just west of

Rogers Rock and Cook mountains. Trout
brook is now as much as a hundred feet lower

than Lake George at points south of the Ticon-

deroga barrier. The northern barrier is rock,

because the Ticonderoga river passes through a

narrow and shallow channel in the exposed

ledges a mile south of its actual first waterfall.

There is here a broad flat valley buried in clays,

however, beneath which an old channel may
lie submerged. At the same time the marked
depth of the Trout brook valley to the west

makes this the natural outlet, and there is reason

to believe from the general topography that the

discharge passed north into the Champlain val-

ley near the south boundary of Crown Point.

It is also not to be overlooked that a valley

with much drift leads eastward to Lake Cham-
plain, from the head of Mason's Bay.

A curious feature that is common to both

shores of the lake north of Sabbath Day Point

(and perhaps also south of it) is the presence of

pot holes of great perfection and as high at times

as 80 feet above the present level of the lake.

These are best developed on Indian Kettles

Point, about two miles north of Hague. They

were doubtless excavated by lateral or sub-

glacial streams when the ice filled the lake val-

ley, because in no other conceivable way could

flowing water be forced into such unnatural

situations.

There is great need of a good hydrographic

survey of the lake, and of detailed pilot charts,

with soundings. They would be of great ser-

vice, not alone to navigators, but to science as

well. So far as could be learned from local

fishermen, whose deep trolling for lake trout

gives them familiarity with the bottom, there

appear to be channels whose general trend is

parallel with the long dimension of the lake,

and which have precipitous sides, precisely like

the valleys and gulches now visible. The lake

is relatively shallow as compared with Lake

Champlain. In Lake George, the greatest

depth is believed to be near Anthony's Nose,

and to reach 190 feet. Elsewhere the deep

parts are placed at about 100 feet, more or less.

All this, however, requires confirmation by

soundings. With regard to the physiography

of the bottom one cannot say to what extent

the valley has been filled by drift, but the

islands to which physiographic importance has

here been given are rock.

Richard E. Dodge,

Secretary pro tem.
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BOTANICAL SEMINAR OF THE UNIVERSITY

OF NEBRASKA.

At the regular meeting on November 1,

Dr. Roscoe Pound read a paper on ' The Pur-

pose and Force of Botanical Laws,' directing

attention to the fact that rules of procedure in

science are as necessary as they are in civil life,

and indicating that the method by which laws

are obtained in the one case must be similar to

those in the other. The paper was discussed

by Professor Bessey (who spoke of the supposed

danger of a repression of originality through

the action of laws of science) ; Dr. Wolcott

(who called attention to the code of laws and

their successful execution in ornithology) ; and

Dr. Clements (who discussed a proposed series

of regulations in regard to the nomenclature of

plant geography).

DISCUSSION AND CORRESPONDENCE.

PREGLACIAL DRAINAGE IN SOUTHWESTERN
OHIO,

To THE Editor of Science : In the issue

of Science of October 4, Pi'ofessor Arthur M.

Miller offers an objection to the conclusions of

Mr. Fowke, made from his studies on the drain-

age features of southwestern Ohio, in which
'^' Mr. Fowke has shown {Bulletin of the Scien-

tific Laboratories of Denison University and

Special Paper No. 3 of the Ohio State Academy

of Science) that the preglacial drainage of the

section of the Ohio river from Manchester,

Ohio, to Madison, Ind., was to the northward

along the line of the lower Big Miami and the

Mill creek valleys to Hamilton. It has been

my pleasure to have studied somewhat care-

fully the region under discussion in my field

work, and the objections which seem so appar-

ent to Professor Miller have not appeared so

to me. While I would agree in the main with

Professor Miller in his argument concerning the

formation of reentrants made by up-stream cut-

ting against an escarpment and the stratigraphic

relations of stream gradient and dip, under

which similar reentrants would be formed by

streams flowing in the direction of the dip, I

cannot see that there is much force in the ap-

plication of these principles to the problem

under discussion. There is no question but

that many of the reentrants found in the Clin-

ton limestone outcrop of the region shown by

Professor Miller's map were made in the man-

ner he suggests. I have observed many of them

in the field. But at the same time there are

many possibilities of there being, in this same re-

gion, large valleys deeply buried under the man-
tle of drift running in the opposite direction from

that of these reentrants which were formed by

the backward-cutting streams. In all cases

which I have observed of these reentrants made
by backward-cutting streams, they might have

as well formed part of a system of lateral trib-

utaries to a main northward-flowing stream as

to that of a southward-flowing one. Unfortu-

nately the region which Professor Miller has

chosen in his map and studies is not the same

as that which furnished the data for the deter-

mination of the northward direction of the pre-

glacial waters from the vicinity of Cincinnati

and it would be hardly necessary to review these

data at this time, as the full reports are easily

accessible in the articles referred to and are not

discussed by Professor Miller. It may be well

to state, however, that the criteria used in the

location of the preglacial lines of di'ainage are

not confined to a study of comparative * width-

of-channel ' of streams, but the conclusions are

based upon a broader study of topographic

forms, comparative erosion, distribution and

direction of shingling of old gravels on the old

graded valley floors, normal and abnormal

stream relations and many other similar lines

of evidence.

In Professor Miller's closing paragraph he

speaks of the symmetry shown by the streams

north and south of the Ohio river as adding

force to the argument in favor of the present

arrangement of the streams being also the pre-

glacial arrangement, and he considers the Ohio

as the main and parent stream. There seems

to be an abundance of evidence, already

published, to show that in preglacial times a

strong watershed crossed the Ohio river near

Manchester, Ohio, and that the section of the

Ohio immediately above Manchester found its

way up the reversed Scioto in preglacial times.

With the Ohio river above Cincinnati reduced

to a small stream (which Mr. Fowke calls Old

Limestone) heading only at Manchester, it
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is evident that the Miami, Licking and Ken-

tucky rivers were all very much larger streams

than Old Limestone, and if we should assume

that the section of the Ohio below Cincinnati

flowed, inpreglacial times, in its present direc-

tion, the symmetry which Professor Miller sees

in the present arrangement would appear most

asymmetric.

I feel sure that a careful field study of the

topographic features within a radius of twenty

miles from the city of Cincinnati will convince

any one of the truthfulness of Mr. Fowke's de-

ductions. W. G. Tight.

University of New Mexico.

permanent skin decoration.

The July-December, 1900, issue of the Jour-

nal of the Anthropological Institute publishes

an abstract (No. 117) of Mr. H. Ling Roth's

article ' On Permanent Artificial Skin Marks, a

Definition of Terms.' The author distinguishes

four varieties, all collectively and rather loosely

designated by travelers 'tattooing.'

I. The Tahitian punctured method—prac-

ticed also by sailors, soldiers, etc.—by which a

design is pricked into the cuticle, leaving a

smooth even surface of skin.

II. The Maori chiseled type, produced by an

adz-like implement, in addition to the Tahitian

pricker, and exhibiting when completed a fine

pigmented groove.

III. The West African incised variety

—

usually, but not always, non-pigmented—where-

in deeper and wider grooves are cut

—

not

tapped—with a knife, bone or hardwood
chisel.

IV. The raised scar (' cicatrice saillante ') of

Tasmanians, Australians, Central Africans, etc.,

resulting from the continued irritation of the

original incision, the insertion of foreign matter

and the over-production of reparative tissue

lifting the design in welts.

Mr. Ling Roth considers it desirable that the

Tahitian word 'tatu' be confined to the first-

named process, the native designation ' moko

'

be recognized for the second ; for the third and
fourth respectively, the terms cicatrix and
keloid are offered.

This classification, looking toward greater

precision in the use of descriptive epithets, is

avowedly based chiefly on the character of the

implements used and the method of their em-
ployment. The author has, however, over-

looked two types as well marked as any of those

included, the Dayak and the Eskimo. The
former make use of a wooden block upon which
the desired pattern is figured in relief. It is

transferred to the skin by percussion, the block

being pounded with an iron bar. Regarded
from the side of its probable descent, this

method must be deemed a subvariety of II.

Classed by the tool producing it, it forms a dis-

tinct variety.

The other and more important omission, the

inductive or line tattooing of the Eskimo seems,

most nearly related to type I , the latter form

indeed occurring side by side with it. In the

central regions, according to Dr. Boas, a needle

and thread covered with soot is passed under

the skin, the point of the instrument also being

rubbed with a mixture of the juice of Fucus and

soot or gunpowder. ('Central Eskimo,' p. 561.)

The two processes recur more or less intimately

associated over the greater part of the Eskimo
habitat. The writer of this note would suggest

for this inductive variety (type V.) the use of

the Central Eskimo word ' kakina ' (pronounced

kakeena)=' tattoo marks,' a term derived from

the verb * kakiva '=' pierces it,' as in sewing, so

as to make the point appear again on the same

side. (See Rink, 'Eskimo Tribes,' p. 117.)

The main objection to the differentiation of

these two types (II. b and V.) is the difliculty

of distinguishing between II. a and II b, and

between I. and V., when neither the operation

nor the implement has been observed.

H. Newell Wardle.
Academy of Natural Sciences,

Philadelphia, Pa.

magazine entomology.

To THE Editor of Science : Columns open

for attack have surely room for defense—where-

fore permit me to say to the critical Mr. Smith,

of New Brunswick, that I fear he does not quite

understand the article he criticises. The paper

in McClure^s for September is part of a book

not meant in the least to be scientific, entomo-

logic, or any other 'ologic, but simply to set

down things seen, and heard, and done, by two
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fairly intelligent young people, living next to

the ground upon a plantation in middle Ten-

nessee.

Now as to hellgramites—the name may not

properly apply to the white grubs, or rather,

grayish-white ones, which were the choicest of

all bait. But local fishermen called them so,

and accepted it as a matter of fact that they

were larvse of the dragon-fly. Since I was set-

ting down things actually true of a certain

limited scope, not discoursing, ex cathedra, upon

entomology, I felt justified in putting down the

local name—with no thought of Use majestS

against the hellgramite and his adherents. I

thought if my work was to have the value of

verity I must make it square with what I knew,

rather than the word, the latest word, of science.

I fancy if explorers—say Stanley or Baldwin

—

came out of strange places, recording that the

popular beliefs there were consonant with the

newest discoveries, their work would have less

worth and gain less currency. However, that

has nothing to do with this particular case.

Explorers are fallible persons—almost as fal-

lible as myself. The only infallibles are those

aggrieved persons who are ^Iways trying their

cases in the newspapers.

Wherefore it is with something of amaze-

ment that I read Mr. Smith's positive assertion :

'
' Pithy stems are rarely used by locusts, if at

all, and dying twigs are never attacked."

Will he kindly tell me, if pithy stems are never

used, what sort are? No twig or stalk within

my knowledge is, in its early stages of growth,

without pith. In woody plants, after the wood

ripens the pith becomes a fine line, and as the

twig develops into a bough, wellnigh invisible.

But assuredly if there is a deciduous tree whose

new growth is not, while new, pithy, I have

never seen nor heard of it. And at the risk of

seeming more than ever contumacious, I repeat

that some locusts—Tennessee locusts—did

choose dying twigs to lay their eggs in—I watched

them do it through many a summer hour, in

the big oak whose bough almost touched my
upstairs window. The twigs were of new wood

—the last spring's growth—but yellowing, and

beginning to wither. I do not recall ever see-

ing a sound twig stung by the ovipositor. The

locust, or rather the female locust, has two fine

saws, lying either side the ovipositor. With
these saws she scratches the bark before depos-

iting the egg. As to Betty-bugs three inches

long—they are facts, not fiction. A Mississippi

reader has just written, promising to send me
one of them next season. He adds the interest-

ing information that when one of the big

Bettys falls upside down, one can see upon its

under side a number of parasites. Regarding

the June bug's identity, that was a matter of

countryside belief, backed with pretty good

olfactory proof of the transformation. And
certainly plenty of true June bugs, green above,

all yellow vinderneath, mingled amicably

enough in the flights and hummings of the

tumble bugs, black and green.

Let me say further—of the magazine articles,

and the whole book—that my aim was not to

instruct, but to record a phase of life known to

me at first hand. Mr. Smith and the gentle-

men of his kidney who assume that whatever

is outside their own experience is necessarily

false, have, without intending it, done me a real

service, by showing me that before the book

appears I must so elaborate its motif, and make

it so glaring, and obvious, that even a way-

faring man, almost an infallible one, if he reads

at all, will be forced to read aright.

Martha McCulloch-Williams.

Very little comment on the above is really

necessary. If- Mrs. Williams is giving records

of superstitions and country beliefs she owes it

to her readers, as well as herself, to make it

perfectly clear that this is the case, and that they

are not intended to be received as instruction

or as statements of fact. I am unable to see

the bearing of some of Mrs. Williams's refer-

ences to Stanley, etc., but that I presume is due

to my own obtuseness. So I did not dream

that an oak twig could ever be called 'pithy.'

If the explanation were not made by a lady I

should call it quibbling. It is a real pleasure

to me to realize that I have done Mrs. Williams

a favor, and I hope it will inure to the benefit

of the readers of her forthcoming book. It is

of course adding another to my sins
;
but I

cannot refrain from saying that no insect to

which the name ' locust ' was ever justly ap-

plied in any publication known to me, has ' two
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ne saws, lying either side of the ovipositor.'

Nor, if a cicada is referred to, does the descrip-

tion of the method of oviposition accord with

the fact. Finally, it might be desirable for Mrs.

Williams to get the real facts concerning honey-

bees, that the rate of her ' fair intelligence ' in

middle Tennessee be not fixed unjustly low.

J. B. S.

CURRENT NOTES ON PHYSIOGRAPHY.

THE HIGH PLAINS OF COLORADO, KANSAS AND
TEXAS.

The attractions of the diversified Cordilleran

region have caused the relative neglect by the

geologist and the geographer of the more mo-

notonous area of the Great plains during the last

thirty years of exploration. Following the re-

cent increase of attention to this extensive

area, we now have an admirably lucid report

on 'The High Plains and their Utilization,' by

W. D. Johnson (2lst Ann. Rep. U. S. Geol.

Sarv., pt. IV., 1901, 601-768, many excellent

plates and figures), giving description and ex-

planation to a stretch of the highest and

smoothest part of the Plains, from 150 to 200

miles east of the mountains, in Colorado,

Kansas, Texas and New Mexico. The largest

continuous area here included is that of the

Staked plains, between the Canadian and Pecos

rivers, but more attention is given to certain

smaller areas, separated by successive west-east

valleys and extending through Kansas and Col-

orado northward towards Platte River. The
strata of the High plains are chiefly silts, irreg.

ularly interstratified with gravel and sand in

linear arrangement, but in lines slightly diver-

gent and crossing. Silt is the most abundant

material, yet coarser deposits are so plen-

tiful that the whole loose accumulation is

sometimes referred to as the ' Tertiary gravel.'

This extensive deposit, in some places 500 feet

thick, is the product of aggradation by braided

or laced streams, whose load of material from

the mountains could not all be carried across

the gentle slope of the Plains. Evidence of

this origin is found not only in variable compo-

sition and irregular stratification, but also in

the trains of well-rounded gravel, derived from
the resistant rocks of the mountains, stretching

forward with the slope of the Plains, and be-

coming finer textured eastward. The lacus-

trine origin of these strata, usually advocated

heretofore, but discountenanced by Gilbert and
Haworth, is considered by Johnson and again

rejected on good grounds. The fluviatile de-

posits mantle an uneven surface of older rock,

eroded by an ancestral drainage system. They
originally formed a vast ' debris-apron ' of

numerous laterally confluent river fans of long

radius, with continuous slope eastward from

the mountain base. Tne region was then a

fluviatile plain of great dimensions, similar to

that which to-day stretches southward from the

base of the Himalayas, in northern India, and

similar to the extensive piedmont fluviatile

plains of mountain waste that are so commonly
and appropriately associated with great moun-
tain ranges in one or another phase of their

maturity. But the High plains are now
trenched by the west-east valleys worn by the

successors of the streams that built the plains
;

this being the result of some change (preferably

the increase of rainfall that accompanied the gla-

cial period) whereby the capacity of the streams

to erode was restored. Moreover, the fluviatile

mantle has been worn away along two north

and south belts. One is the arid belt near the

mountain base, where vegetation is so scanty

that the small rainfall has sufficed to wear away
much of the river-made strata in the excavation

of lateral valleys. The other belt begins 100 or

200 miles further east, where the rainfall is

heavier and where the headward (westward)

growth of many streams is pushing back a bad-

land escarpment. Between these two degraded

belts the tattered remnants of High-plains

mantle are still smooth and uncut, because

under their subhumid climate they have a close-

knit cover of sod which has held fast under

their light rainfall.

The dead-flat upland of the High plains is

lightly pitted here and there by shallow circular

depressions, up to 1,000 yards across. These

hollows are not due to wind action, for how-

ever dusty the gales may be on the arid belt

further west, the winds blow clear on the sod-

ded plains. Some of the hollows are crater-

like ; many are encircled by cracks and rims

of slightly settled grounds, and all except the

small ' buffalo wallows ' are regarded as sinks
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due to some action of underground water. Be-

ing out of the reach of irrigation from the rivers,

and not having enough rainfall for agriculture,

the utilization of the High plains must be

chiefly as cattle ranges for which water may be

gained by wells and windmills.

SOUTH SHORE OF HUDSON STRAIT.

The forbidding character of a rocky upland

that has been recently and severely glaciated

and that still possesses a severe climate is well

portrayed in Low's ' Report on anExploration of

Part of the South Shore of Hudson Strait * * *

'

(Geol. Surv. Canada, Ann. Rep., XI., 1901, L.):

" The rocks met with are all of great antiquity,

and all are more or less altered by pressure,

induced by intrusions of igneous masses which

have folded the bedded series and have pro-

duced foliation in much of the otherwise mas-

sive granites, gabbros," etc. (p. 31 L.). The

crystalline rocks usually form a highland which

reaches altitudes between 1,000 and 2,000 feet

near the sea, and is often plateau-like in the

extent of its rolling uplands between deep and

sharp-cut valleys or canyons. Here rock and

boulders are abundant and soil is very scanty
;

here are abundant lichens and some flowering

plants, but no trees. Elsewhere the rocks are

stratified and gently inclined, forming low

ridges with steep outcrop faces and gentle back

slopes. Below 300 feet the surface is generally

mantled with marine clays, marked with ter-

races. But as the land rose from its postgla-

cial submergence, the headlands "have been

smoothed and polished by the pounding of float-

ing ice, which has removed nearly all the drift

from the points, leaving the solid fresh rock al-

ways exposed."

the ORIGIN OF WATERFALLS.

The 'Festschrift des Geographischen Semi-

nars der TJniversitat Breslau zur Begriissung

des XIII. Deutschen Geographentages ' con-

tains, among various essays, most of which turn

toward historical geography, an article on the

Origin of Waterfalls, by F. Sturm (pp. 122-132,

Breslau, 1901). Besides the numerous rapids

and falls which originate at points where a

young stream passes from a more to a less re-

sistant rock, or where a new course has been

taken in consequence of drift barriers, a num-

ber of special cases are instanced, such as rapids

in a main stream where side streams form

boulder dams, illustrated by the Colorado in its

canyon
; rapids occurring where travertine is

deposited in a stream channel, as illustrated at

several points in Bosnia, and falls over fault

escarpments, such as those of the Oxara in Ice-

land. The order in which different kinds of

falls are presented is empirical rather than

genetic.

Falls at the mouths of hanging valleys are

explained as resulting from the faster erosion of

the main than of the side stream ; strong glacial

erosion of the main valleys in excess of that

in the side valley is discredited. It is not

noted in this connection that hanging side

valleys with falls leaping from their mouths

into broad-floored main valleys are known only

in glaciated districts ; and that in non-glaciated

areas, side streams ' hang ' above their masters

only in the earliest stage of a new cycle ; ac-

cordant junction of side and main stream being

developed about as soon as the main stream

has graded its channel, and long before it has

broadly opened its valley floor.

W. M. Davis.

CURRENT NOTES ON METEOROLOGY.

METEOROLOGICAL EQUIPMENT OF THE ' DIS

COVERY.'

The meteorological equipment of the British

Antarctic exploring vessel Discovery is de-

scribed by Dr. H. R. Mill in Symons^s Meteorolog-

ical Magazine for September. The Stevenson

screen contains a wet and dry bulb thermom-

eter, a mercurial maximum, and a Six's maxi-

mum and minimum thermometer. A barometer,

on the Kew pattern, is in the magnetic house,

and a barograph is kept in one of the compan-

ions. A thermograph and a hair hygrograph

are placed on the outer wall of the magnetic

house. The three recording instruments are

kept running to Greenwich time. The tem-

perature readings are checked by means of an

Assmann Aspiration Psychrometer, and sling

thermometers are also provided for comparison.

Rainfall observations are to be made with a

marine rain-gauge and evaporator of Dr. Black's

pattern. For carrying out observations in the

free air, a captive balloon is carried, and kites
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are to be used for greater elevations. Meteor-

ographs after the Blue Hill pattern are to be

sent up with the kites. Spirit thermometers, for

dry and minimum readings, graduated to —90°

F.; special screens; low-reading thermographs
;

sunshine recorders adapted to the peculiar con-

ditions which are to be met with in the

high latitudes ; earth thermometers, etc.—are

also provided. A Dines pressure anemometer

and an anemograph of similar pattern are to be

used at land station on the Antarctic continent.

CHARLES MBLDRUM.

The death, on August 28 last, of Dr. Charles

Meldrum, for many years director of the Royal

Alfred Observatory, Mauritius, should not be

passed by without at least a brief mention in

these Notes. Dr. Meldrum did a work of the

greatest importance for meteorology in con-

nection with the cyclones of the Indian Ocean,

to the study of which he devoted a large part

of his life. His name will also always be asso-

ciated with the question of the relation of sun-

spots and rainfall, a subject in which he was

much interested. Dr. Meldrum was one of the

founders of the Meteorological Society of Mau-

ritius, Government Meteorological Observer,

Director of the Royal Alfred Observatory, and,

during the last ten years of his life, a member
of the Government Council of Mauritius.

BIBLIOGRAPHY.

The annual bibliographical number of the

Annates de Geographic (No. 10, for the year

1900) contains the usual notices of climatolog-

ical publications bearing the date 1900. The
reviews are arranged by subjects as well as by

countries, and there is an author and a subject

index. This bibliography is chiefly geograph-

cial, but climatology is given its proper share

of attention. R. DeC. Ward.
Harvard University.

SCIENTIFIC NOTES AND NEWS.

The Elisha Kent Kane Medal of the Geo-

graphical Society of Philadelphia has been pre-

sented to Dr. A. Donaldson Smith, the African

explorer.

Professor E. Ray Lankester has been

elected a cori-esponding member oftheGottingen

Society of Sciences.

Dr. Richard P. Strong has been appointed

director of the Government Biological Labora-

tory recently established in Manila.

Sir William White, since 1885 director of

naval construction in the British Navy and
the author of important publications on naval

architecture, is about to resign.

It is said that Dr. Wolf Becher, of Berlin, is

preparing a biography of Professor Rudolf Vir-

chow.

A lectureship in moral science will be

established at Cambridge University as a me-

morial to the late Professor Sidgwick. The sum
of £2,450 has been subscribed for this purpose.

A difficulty has arisen, says Nature, con-

cerning the site on which the new Pasteur statue

in Paris shall be erected. The use of a space

in the Square Medicis in the Quartier Latin has

been granted, but this spot is being tunneled

for a railway, and it is feared, in consequence,

that the statue may be too weighty for it. Other

places, such as the Place du Pantheon, the Place

de la Sorbonne and the entrance of the Avenue
de rObservatoire, are under consideration.

Charles A. Bacon, professor of astronomy

at Beloit College and director of the Smith Ob-

servatory, died on November 6, aged forty-one

years.

Professor M. Maercker, director of the

agricultural experiment station at Halle, Ger-

many, and professor of agricultural chemistry

in the Agricultural Institute, died on October

19, 1901.

The preliminary plans have been accepted

for a new building for the Department of Agri-

culture at Washington. These plans contem-

plate a magnificent marble structure of classic

design, something over 300 feet long, with wings

at either end extending to the rear to accommo-

date the various laboratories of the department.

It is expected that the details of interior ar-

rangement will need to be changed to some

extent to suit the needs of the various bureaus

and divisions of the department, but these plans

will serve as a working basis. About 158,400

square feet of space are provided. Lord &
Hewlett, of New York, are the architects.

The American Morphological Society will

meet in Chicago in affiliation with the American
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Society of Naturalists, beginning on Wednesday,
January 1.

The American Psychological Association has

fixed the first day of its Chicago meeting for

December 31. The Western Philosophical As-

sociation will this year meet in conjunction

with the American Psychological Association.

Professor Josiah Royce, of Harvard University,

is president of the Psychological Association,

and Professor Frank Thilly, of the University

of Missouri, is president of the Philosophical

Association.

The Society for Plant Morphology and

Physiology will hold its fifth annual meeting at

Columbia. University, New York City, on De-

cember 31 and January 1 and 2.

The Association of American Agricultural

Colleges and Experiment Stations meets in

Washington on November 12, 13 and 14. It

will be followed by the meeting of the Associa-

tion of Official Agricultural Chemists on No-

vember 15, 16, and 18.

The sixth celebration of Founder's Day at

the Carnegie Institute, Pittsburgh, took place

on November 7. The principal speaker was
Ex-President Grover Cleveland. The occasion

was made memorable by the opening of the

Sixth International Exhibition of Contemporary

Paintings and by the display of a larger num-
ber of new exhibits in the Carnegie Museum.
Among the latter are the skeleton of Titano-

therium, and portions of the skeleton of

Diplodocus Carnegii, recently restored under

the care of Professor J. B. Hatcher, a fine

specimen of Rhinoceros simus Burchell, a col-

lection of petroglyphs from western Penn-

sylvania, and large additions to the collections

of mammals and birds, as well a long array of

exhibits in other departments of the Museum.

Mr. C. W. Gilmore, who has been employed

during the past summer in continuing the ex-

cavation at Camp Carnegie, on Sheep Creek,

Wyoming, begun two years ago by the Car-

negie Museum, completed his work last week.

A carload of fossils, consisting principally of

the remains ofa very large and perfect specimen

of Brontosaurus has been shipped to Pittsburgh

and will shortly be delivered at the Museum,

The collection of land, marine and fresh-

water shells, belonging to the estate of the late

W. D. Hartman, M.D., of West Chester, Pa.,

has been purchased by the Carnegie Museum
in Pittsburgh. Over nine thousand species are

represented in the collection, v/hich contains

many types and cotypes. It is particularly

rich in North American species and in the

species found on the islands of the Southern

Pacific. The addition of the Hartman collec-

tion to the other conchological collections

which have in recent yeai-s been secured by
the Carnegie Museum gives this institution one

of the largest assemblages of conchylia in the

United States.

In September the Wisconsin Natural History

Society sent two expeditions to the neighbor-

hood of the Fox River in Waukesha County

for the purpose of making surface surveys of

a number of still unrecorded mound groups

which are liable to be destroyed when the land

is put under cultivation as is to be done next

year. The first expedition surveyed and plot-

ted four groups and several isolated works in

the vicinity of Big Bend. One of them is in-

dicated on Dr. Laphan's map, but no descrip-

tion is given by him. The second expedition

was sent to the neighborhood of Mukwanago,
about four miles from the first party. It sur-

veyed a number of burial and oblong mounds.

Nearly all the burial mounds were found to

have been disturbed by farmers and others liv-

ing in the region.

The Russian Imperial Geographical Society

has received news from the Kozloff expedi-

tion, sent out to explore the headwaters of

the Hoang River. It is said that valuable col-

lections have been obtained.

A Copenhagen despatch says that Dr. Nan-

sen, the Arctic explorer, is arranging for bio-

logical research in northern waters; Norway,

Sweden, Denmark, England, Holland, Russia

and Germany to take part in it. The Danish

Government has resolved to invite the inter-

ested states to hold a conference at Copenhagen

to discuss the subject.

The Twentieth Century Club of Boston has

arranged for six lectures on ' The Needs of Popu-

lar Education in the United States.' The open-

ing lecture was delivered by President Eliot, of



782 SCIENCE. [N. S. Vol. XIV. No. 359.

Harvard University, on November 9, with a

general introduction and survey. The succeed-

ing lectures will be as follows :
' The Public

School System,' Dr. William DeWitt Hyde,

president of Bowdoin College, November 16
;

'Supplementary Educational Agencies,' Dr.

George Harris, president of Amherst College,

November 23 ;
' The Place of Industrial and

Technical Training in Popular Education,' Dr.

Henry S. Pritchett, president of the Massa-

chusetts Institute of Technology, December 7
;

' The Place and Function of Science in Popu-

lar Education,' Dr. Ira Eemsen, president of

Johns Hopkins University, December 14

;

' Comparison of American and Foreign Systems

of Popular Education,' Dr. G. Stanley Hall,

president of Clark University, December 21.

The National Geographic Society has issued

its program of lecture courses for the coming
season. The popular course consisting of thir-

teen lectures will be delivered in the National

Rifles Armory, on Friday evenings at 8 o'clock,

commencing November 8, and alternating with

the Technical Meetings which will be held in

the Assembly Hall of Cosmos Club. The fol-

lowing dates have been definitely assigned :

Novembers, 'The Twelfth Census,' Honorable
Frederick H. Wines, Assistant Director of the

Census.

November 22, ' The Interior of Borneo,' Professor
A. C. Haddon, Cambridge University.

December 6, 'Peary's Progress toward the Pole,'

Herbert L. Bridgman, Vice-President Arctic Club
of America.

December 20, ' The Trans-Siberian Railway,' Hon-
orable E. J. Hill.

January 3, 'The New Mexico,' Honorable John
W. Foster, Ex-Secretary of State.

January 17, ' American Progress and Prospects in

the Philippines,' General A. W. Greely, Chief

Signal Officer, U. S. A.

Arrangements have also been made for the

following popular lectures, at dates to be an-

nounced later.

' The Appalachian Forest Reserve, ' Honorable
James Wilson, Secretary of Agriculture.

' The Warship and its Work,' Rear-Admiral W.
S. Schley.

' Fifty Years of Immigration,' Honorable E. F.

McSweeney, Asst. Com. Immigration.
' Cliff Dwellings of Mesa Verde,' Mrs. John Hays

Hammond.

'Explorations in New York City,' Mr. Jacob A.

Riis.

' Finland,' Mr. George Kennan.

Provisional arrangements have been made for

lectures on Pacific Cables, Actual and Pro-

posed ; Our Coming Oceanic Canal ; America
before the Advent of Man ; Chinese Problems

;

Lands and Life in Ocean Depths ; Columbia

;

Danish West Indies, and Afghanistan—the

Bufifer State. Regular meetings of the Society

for the reading of technical papers and discus-

sions will be held in the Assembly Hall of

Cosmos Club on Friday evenings, at 8 o'clock,

and alternating with the popular lectures.

The following are announced :

November 1, 'Symposium on the Growth and Pros-

pects of the Society,' President A. Graham Bell

followed by Professor Heilprin and others.

November 15, 'The Lost Boundary of Texas,'

Marcus Baker, Cartographer, U. S. Geological

Survey.

November 29, 'The Best Isthmian Canal Route,'

Arthur P. Davis, Chief Hydrographer, Isthmian

Canal Commission.

The Christmas course of six lectures to young
people, at the Royal Institution, will this win-

ter be delivered by Professor J. A. Fleming,

F.R.S.
,
professor of electrical engineering in

University College, London. His subject is

' Waves and Ripples in Water, Air and Ether.'

Sir H. Trueman Wood will deliver the next

Christmas Juvenile Lectures at the Society of

Arts, the subject being ' Photography and its

Applications.'

A STATEMENT concerning the vital statistics

of the city of Havana for the month of Sep-

tember, 1901, compiled from official reports on

file in the division of insular affairs of the War
Department and abstracted in the daily papers,

shows that the health conditions were decidedly

the best attained in any month. The least

number of deaths occurring in any previous

September since 1889 was 496 in 1899; the

greatest number, 2,397, in 1898 ; average, 877.

For September, 1901, there were 339 deaths.

The least number of deaths occurring in any

one preceding month during the last eleven

years was in February, 1901, when there were

408 deaths. The lowest death rate for Sep-
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tember in the years referred to was ia 1899,

when the death rate was 34.48 per thousand.

For September, 1901, the death rate was 15.64

per thousand. Taking the yellow fever year

as commencing April 1, the record of the

past eleven years shows that for the six months

up to the first of October the smallest number
of deaths from this disease occurred in 1899,

when there were 36 deaths
; the greatest num-

ber in 1897, when there were 659 deaths

—

average, 296 deaths. This year, during the

same period, there were only five deaths.

Sir Clements A. Markham, president of

the Royal Geographical Society, has given out

for publication a communication stating that

despatches received from the Cape give details

of the voyage of the Discovery and announce

the departure of the Antarctic expedition from

Simon's Bay on October 14 on the voyage to

Lyttelton, the last port of call before entering

the ice. Experience of the performances of the

ship has been acquired during a voyage of 58

days—33 under steam and 25 under sail. She

might make a reasonably good passage under

sail with a fair wind, but she makes excessive

leeway when close hauled ; her canvas area is

too small, and she must be accounted a poor

sailer. She is, however, an excellent sea boat,

which is the main point, and in a fresh breeze

with a heavy sea she is very stiff and dry.

She has, on the whole, done as well as can be

expected for a vessel of her type. Her coal

consumption is, however, disappointing. The
economy of the engines is less than ex-

pected, and the necessity for nursing coal in

future operations is proportionately increased.

Officers and men have had a very trying time

in the tropics. The ship leaked, from causes

which can no doubt be obviated. But as the

provision cases were stowed in the holds down
to the keelson and the water rose amongst
them it was necessary to clear the holds, to con-

struct floors with an amply sufficient bilge space

beneath and to restore the holds again—all this

under a tropical sun. The engineering depart-

ment had still more severe work, owing to the

long spell of steaming with the thermometer at

140° F. in the engine-room, and the engines,

being new, required more than ordinary care

and adjustment.

UNIVERSITY AND EDUCATIONAL NEWS.

The council of New York University has de-

cided to celebrate the seventy-fifth anniversary

of the founding of the University in October,

1905. An effort will be made to collect $2,-

000,000 for an endowment fund.

Dr. Osler, of the John Hopkins University,

has given to the medical library of McGill Uni-
versity a number of rare books on medicine.

The medical library has been much improved
in the alterations of the building.

The Library of the Chemical Department of

the University of Vermont has just been aug-

mented by the addition of some 400 volumes,

chiefly German chemical journals. These are

mainly the gift of F. W. Ayer, of New York,
who subscribed $1,000 to the special fund.

It is announced that Andrew Carnegie will

give $500,000 to build and equip a technical

college in southern Scotland. The institution

will probably be located at Galashiels, counties

of Roxburgh and Selkirk.

The widow of the late professor of the history

of medicine at Vienna, Dr. Puschmann, has be-

queathed her entire property, about a quarter

of a million dollars, to the University of Leipsic.

-The Liverpool City Council has unanimously

resolved to make application to Parliament

for powers to enable the council to contribute

money from the rates toward the formation and

maintenance of a university in the city.

Beginning with the academic year 1905-06

all students desiring to enter the first year of

the medical course of the University of Cali-

fornia, and all new students seeking advanced

standing must present evidence of having com-

pleted at least two full years of preliminary

training in the undergraduate department of a

college or university of recognized standing.

Satisfactory evidence must also be presented

that during these two years the applicant has

completed courses in chemistry (12 hours for

a year), physics (13 hours), biology (6 hours),

and has a reading knowledge of French and

German.

The new chemical laboratory of the Uni-

versity of Oregon, for which appropriations
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were made during the last two sessioas of the

Legislature, has been completed and equipped,

and is now occupied by the department of

chemistry. The building is a three-story brick

structure, finished with Roman cement, and is

100 feet long by 46 feet deep. It contains six-

teen rooms, of which thirteen are now in use.

Four large laboratories are for student use, and

will accommodate over 200 students working

in sections. The lecture room has a seating

capacity of one hundred and fifteen persons

;

it is completely equipped with separate prepa-

ration room, rear hood, 28 foot table provided

with down draught, projecting spectroscope

and polariscope, etc. The building also con-

tains four private laboratories, two store rooms,

a dark room, a balance room and a private

office for the director. The three rooms not

yet fitted up are all of large size. The labora-

tories are ventilated by a large Sturtevant cen-

trifugal exhauster, driven by an electric motor
;

all the rooms are wired for light and for power,

and are heated by steam. Gas is furnished by

a 100-light Detroit combination machine. The
total cost of building, furniture, apparatus and

chemicals was $22,500.

The trustees of Williams College met in New
York City on November 8, with a view to se-

lecting a president for the College, but were

unable to come to a decision. Of the fifteen

trustees in attendance it is said that five voted

for Dr. E. H. Griffin, professor of the history

of philosophy at the Johns Hopkins University

and dean of the college faculty, and three for

Dr. Henry Lefavour, professor of physics at

Williams College and dean of the faculty.

In the Medical Department of the University

of Pennsylvania Dr. Charles Mills has been ap-

pointed clinical professor of nervous diseases,

in the place of Dr. Horatio Wood, resigned
;

Dr. W. G. Spiller, assistant professor of nerv-

ous diseases, and Dr. Charles Burr, professor

of mental diseases.

Assistant Professor S. Lawrence Bige-

LOW has been made acting director in charge of

general chemistry at the University of Michi-

gan during Professor Freer's absence in the

Philippines. Mr. A. M. Clover has been ap-

pointed acting instructor in chemistry. R. T.

Sanford and N. F. Harriman have been ap-

pointed assistants in the chemical laboratory.

A. B. Macallum, Ph.D., has been promoted

to a full professorship of physiology in the Uni-

versity of Toronto.

The following appointments have been re-

cently made at the University of Oregon : E.

D. Ressler, A.M. (Ohio State University), as-

sistant professor of education ; Henry D. Shel-

don, Ph.D. (Clark), assistant professor of phi-

losophy and education ; Richard H. Dearborn,

B.S. (Cornell), instructor in electrical engineer-

ing; Charles W. M. Black, Ph.D. (Harvard),

instructor in mathematics ; Orin F. Stafford,

A.B. (Kansas), instructor in chemistry ; Percy

P. Adams, A.B. (University of Oregon), assist-

ant instructor in civil engineering ; Archibald

A. Atkinson, A.B. (Pacific University), assistant

instructor in biology ; P. Irving Wold, B.S.

(University of Oregon), assistant instructor in

physics ; R. R. Renshaw, scholar and assistant

in chemistry.

Professor J. B. Garner, of the Bradley

Institute at Peoria, has been appointed professor

of chemistry in Wabash College.

Mr. Lyman F. Morehouse, an assistant in

the physical department of the University of

Michigan, has accepted a position as an in-

structor at Washington University, St. Louis.

Mr. Lindley Pyle will fill the vacancy at the

University of Michigan.

Philip B. Hawk, M.S., has been elected to

succeed W. D. Cutler, A.B., as assistant in

the department of physiological chemistry of

Columbia University, at the College of Physi-

cians and Surgeons.

Clark Wisslbr, A.B. (Indiana), Ph.D.

(Columbia), has been appointed instructor in

psychology in the School of Pedagogy of New
York University, and Dr. J. E. Lough has been

promoted from an instructorship to an acting

professorship.

Professor Hugh L. Callendar, F.R.S.,

has been appointed to the professorship of

physics in the Royal College of Science, vacant

by the resignation of Professor Riicker, who

has become principal of the University of

London.
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THE GEOLOGY OF ORE DEPOSITS.

11.

We have now traced the metals of many
ores to their first positions in the veins. In

order to understand other cases, we must
recall the facts as to the relations of ' rich-

ness with depth.' At this point I take my
illustrations from regions outside of Col-

orado. James Douglass says that in the

Appalachian region every copper mine has

diminished in richness with depth, Near

the surface rich oxidized products were

found. Near the level of ground-water

rich belts of sulphides occurred—in some

instances extraordinarily rich. Below the

level of rich sulphides every old mine has

passed into cupriferous pyrrhotite, a sul-

phide of iron bearing a very small per-

centage of copper. In the Sierra Nevadas,

of California, Mr. Lindgren states that

near the surface the values range from $80

to $300 per ton ; but a little way below the

level of ground-water these values fall to

$20 or $30 per ton, and no exceedingly rich

deposits are found. You all know the his-

tory of the Comstock lode ; and of the great

bonanzas found above or about the 2,000-

foot level, and which did not extend deeper.

In the Lake Superior region the greatest

iron-ore mines in the world occur; four-

fifths or more of the entire product of iron

of the United States comes from that re-

gion ; but at the present time vastly more
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iron has been taken out above the 1,000-

foot level than below it. If time sufi&ced,

similar instances from all the old mining re-

gions of the world could be cited.

I by no means assert that the above illus-

trations represent an invariable rule. In-

deed, this is not the case. But the illustra-

tions undoubtedly do represent the average

relation of richness and depth.

Now this story is an entirely different one

from the illusion of increased richness with

depth based upon the supposition that the

metals for the ores are derived from the

unknown depths of the earth. If that

theory be true, it is natural to believe that

ore deposits upon the average will become

richer v^ith depth. But if it be a pure

unverified hypothesis, not supported by any

facts, it is of vital importance for practical

mining men to know this, since the knowl-

edge will save them vast sums of money

expended in exploration under a false

theory. So far as I am aware of the facts,

I do not know of a mining region in the

world which supports the theory of in-

creased richness with depth, if the unit of

measure be taken as one thousand feet, if

the first thousand feet be compared with

the second thousand, and the second thou-

sand with the third, and so on. In fact,

nine mines out of ten, taking the world as

a whole, are poorer the second thousand

feet than they are the first thousand feet,

and are poorer the third thousand feet

than they are the second thousand feet.

Many ore deposits have been exhausted

or have become so lean as not to warrant

working before thel,000-footlevel isreached;

a large proportion before the 2,000- foot

level is reached ; while comparatively few

ore deposits have been found to be so rich

as to warrant working at depths greater

than 3,000 feet.

There are, however, some ore deposits

which are not known to gradually decrease

in richness with depth so far as yet ex-

ploited. There are a considerable number
of deposits which perhaps after a first rapid

decrease in richness maintain their tenor

pretty well to the depth of 1,000, 2,000 or

even 3,000 feet, and some few deposits

maintain their richness at even greater

depths. Bat we cannot reasonably hope

that a deposit will get richer with depth, pro-

vided we use a 1,000-foot unit for measure-

ment. The most sanguine view which is

ever justified for any deposit is that, using

a 1,000-foot unit, the second shall be as

good as the first, and the third as good as

the second. While the above is true, there

are very great irregularities in the richness

of ore deposits, both favorable and unfavor-

able, due to multifarious causes, which I

cannot possibly discuss to-night, but which

I considered somewhat fully in my Institute

paper.* These irregularities are especially

marked in the upper 1,000 feet of a de-

posit ; so that in many cases, if the unit of

measurement were 25 feet or 100 feet, or in

a few cases 500 feet even, it might be said

that deposits are becoming richer with

depth ; although the reverse also occurs in

many cases. The truth is that in the up-

per parts of ore deposits the variations in

richness with depth are extreme, and no

definite rules can be laid down in reference

to them.

This rule of the diminution of richness

with depth is one of averages only when

considerable depths are taken into account.

The factors entering into the production of

an individual ore deposit are so numerous,

and the irregularities are so great, that the

rule cannot be asserted in advance of de-

velopment of an individual mine without a

study of the conditions there obtaining.

Now what is the explanation of these ir-

regularities and of the very general diminu-

tion of richness with depth ? What is the

* ' Some Principles controlling the Deposition of

Ores,' by C. E. Van Hise : Trans. Am. Inst. Min.

Eng., Vol. XXX., 1900, pp. 102-112.
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explanation in some cases of the relatively

even values at different depths? The last

question will be first considered.

In those instances in which the tenor is

maintained or practically maintained from

the surface to a great depth, the ore is be-

lieved to be the result of a single concen-

tration by ascending waters. Such ore

deposits may continue without any appre-

ciable diminution in richness to the lowest

limits to which man may expect to pene-

trate the earth
; but these are exceptional

cases. Even ore deposits which are the

result of a single concentration by ascend-

ing water may diminish in richness at con-

siderable depth. It has been seen that in

the fissure at the bottom of the valley on

this chart (Fig. 6) the water ascends to

the surface. It is evident that the upper

part of the fissure receives the greatest

supply of water, and this water to a large

extent does not penetrate any great depth
;

while the lower part of the fissure receives

less water, but this water penetrates to a

considerable depth. It may happen that

the water relatively near the surface

traverses the rocks containing the main

supply of metals and, therefore, brings the

chief contributions of valuable material, or

such waters may carry the precipitating

agent. In such instances the ore deposits

produced by ascending water alone would

diminish in richness with depth ; but such

decrease would not be likely to be very

rapid. Upon the other hand, if the above

conditions be reversed, a deposit may in-

crease in richness for a considerable depth
;

but as a matter of fact this appears to be a

very infrequent case.

As illustrations of the ore deposits of the

class produced by ascending waters alone

are the copper deposits of Lake Superior.

These deposits, while very bunchy and ex-

tremely irregular in the distribution of

copper, are wonderfully persistent in depth.

The copper of the ore was deposited in the

metallic form. As compared with sul-

phides, this material is not readily oxi-

dized. In this district the rocks above the

level of ground-water are not appreciably

weathered. Doubtless there was a belt

of weathered material before the glacial

epochs, but if so, it has been swept away
by ice erosion ; and since the glacial period

sufficient time has not elapsed to weather

appreciably the rocks which now lie within

the theoretical belt of weathering. If there

once were in this district an upper belt of

weathering in which there were deposits of

exceptional richness, this material has been

removed. However, in this district, a first

concentration by ascending waters was ad-

equate, but it is not often that a first con-

centration produces deposits of such rich-

ness as those adjacent to Calumet and
Houghton on Keweenaw Point ; and, in-

deed, this is exceptional even in the Keween-
awan of the Lake Superior region ; for

while concentrations of copper have oc-

curred at many points in the rocks of this

period, as yet at no other locality have

those concentrations been found to be so

abundant and rich as to warrant exploita-

tion on a large scale.

I now turn to the question as to the

cause of frequent diminution of richness

of ore deposits with depth. The explana-

tion of the very frequent diminution of

value with depth seems to me to lie in the

secondary effect of descending currents

upon deposits first deposited by ascending

waters. Many or most of such ore deposits

are believed to be the products of two con-

centrations, the first by ascending, the

second by descending waters. In this

connection it is necessary to call atten-

tion to the fact that a large proportion

of the deposits which are being exploited

are below part of a slope. It may be said

that the reason for this is that the low

grounds are more difficult to explore and

work ; but giving due allowance for this,
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it still seems to me that the majority, per-

haps the great majority, of very rich de-

posits are below slopes and crests, and

not below the valleys. I believe the richer

deposits are below the slopes, because at

these places a second concentration is pos-

sible and probable.

Returning now to this chart (Fig, 6), we

shall direct our attention to the fissure on

the slope. This fissure once extended up

through the overlying rocks which have

been removed by denudation. What has

become of the ore in the part of the fissure

which has been worn away ? If, for instance,

it carried five per cent, of copper, what

has become of it ? A part of it would have

been scattered far and wide through erosive

action ; but a part of it would have been

taken into solution and redeposited in the

same vein deeper down. In the belt of

weathering oxidized salts, such as sulphates,

would form ; the descending waters would

carry these products downward ; and it is

my belief that they would react upon the

solid, lean sulphides below with the result

of precipitating the metals from the de-

scending solutions. N"ow this has been

held to be a mere unverified assumption

by some geologists, but it seems to me that

they have not fully considered the certain

efi"ects of the chemical laws concerned.

We know if in a laboratory a solution of

copper sulphate or other copper salt be

placed in contact with iron sulphide, that

copper will be thrown down as copper sul-

phide. If the copper solution be placed in

contact with a lean copper-iron sulphide,

a sulphide richer in copper will be pro-

duced. And if these reactions occur in

the chemical laboratory, will they not as

certainly occur in the laboratory of nature,

although perhaps more slowly ?

At this point it is to be recalled that in

many ore deposits above the level of ground-
water oxides and carbonates occur, while

below the level of ground- water are sul-

phides. Moreover, at high levels these sul-

phides are rich in valuable metals, and

usually become poorer in these metals and

richer in iron sulphide at the lower levels.

You will remember at Butte, Mont., at and

for a distance below the level of the ground-

water, are rich copper sulphurets which

grade at depth into leaner copper sulphides

containing correspondingly large amounts

of iron sulphide. You will remember the

same is true of the entire Appalachian

region. You will remember that frequently

above the level of the ground-water gold

lodes are exceedingly rich. What is the

explanation of these similar facts? What
is the explanation of the exceptional or

even extraordinary richness of the deposits

at and near the level of ground- water, and

of the low grade of galena, blende or pyrites

deep below the level of ground-water? In

my opinion the only plausible explanation

is that the rich parts of the deposits have

received two concentrations, the first by as-

cending waters and the second by descend-

ing waters. The metals of the rich portions

of the deposits were largely contributed by

the parts of the deposit above, or once

above, the rich parts. In some cases por-

tions of the depleted veins remain, as at

Butte ; but frequently the depleted parts of

the veins have been removed by erosion.

The remote source of the material was,

therefore, the metals deposited by the first

concentration. But let us follow the matter

still further. In the majority of cases, as

denudation continued, the parts of the ore

deposits produced by the second concen-

tration rise into the belt of weathering.

They may there be partly or wholly trans-

formed into rich oxidized products, or they

may be depleted to extend the rich deposits

below. In the concentration by descend-

ing waters the chief chemical reactions are

believed to be between the oxides or salts

of the valuable metals and the sulphide of

iron; although, of course, similar reactions
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occur between the salts of silver and gold

and other metals, and the sulphides of lead

and zinc.

Time does not permit the consideration of

the various reactions which result in the re-

concentration by descending waters. These

I shall be obliged to take for granted this

evening, but those who care to follow the

subject further may find a treatment of this

part of it in my full paper upon the depo-

sition of ores, published in Volume XXX.
of the Transactions of the American Institute

of Mining Engineers.

During the process of reconcentration

erosion steadily goes on, perhaps to a depth

of 1,000 or 5,000 or even 10,000 feet, or

more. As denudation steadily lowers the

surface of the country, the material depos-

ited by the first concentration is picked up

and gradually carried down along the vein

by the descendiug waters. This material

reacts upon the other materials, and is

largely reprecipitated.

In the foregoing statements the second

concentration of metals by solution, down-

ward transportation and precipitation by

reactions upon the sulphides of an earlier

concentration has been emphasized. How-
ever, it is not supposed that this is the only

process which may result in enrichment of

the upper parts of ore deposits by descend-

ing waters. The enrichment of this belt

may be partly caused (1) by reactions be-

tween the downward-moving waters carry-

ing metallic compounds and the rocks with

which they come in contact, and (2) by

reactions due to the meeting and mingling

of the waters from above and the waters

from below.

1. The metallic compounds dissolved

in the upper parts of the veins, carried by

descending water, may be precipitated by

material contained in the rocks below.

This material may be organic matter, fer-

rous substances, etc. So far as precipita-

ting materials are reducing agents, they

are likely to change the sulphates to sul-

phides, and precipitate the metals in that

form. While sulphides may thus be pre-

cipitated either above or below the level

of ground- water, they are more likely to be

thrown down below the level of ground-

water. Other compounds than reducing

agents or sulphides may precipitate the

downward-moving salts in other forms

than sulphides.

2. In a trunk-channel, where waters

ascending from below meet waters descend-

ing from above, there will probably be a

considerable belt in which the circulation

is slow and irregular, the main current

now moving slowly upward and now mov-
ing slowly downward, and at all times be-

ing disturbed by convectional movements.

Doubtless this belt of slow general move-

ment and convectional circulation would

reach a lower level at times and places of

abundant rainfall than at other times and

places, for under such circumstances the

descending currents would be strong. The
ascending currents, being controlled by the

meteoric waters falling over wider areas,

and subject to longer journeys than the de-

scending currents, would not so quickly

feel the effect of abundant rainfall.

Later, the ascending currents might feel

the effect of the abundant rainfall and carry

the belt of upward movement to a higher

level than normal. However, where the

circulation is a very deep one, little varia-

tion in ascending currents results from irreg-

ularities of rainfall.

In the belt of meeting ascending and

descending waters (see Fig. 6) convectional

mixing of the solutions due to difierence in

temperature would be an important phe-

nomenon. The waters from above are cool

and dense, while those from below are

warm and less dense. In the neutral zone

of circulation the waters from above would

thus tend to sink downward, while waters

from below would tend to rise, and thus
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the waters would be mingled. Still further,

evea if the water were supposed to be

stagnant at the neutral belt, it is probable

that by diffusion the materials contributed

by the descending waters wouhl be mingled

with the materials contributed by the as-

cending waters.

Ascending and descending solutions are

sure to have widely different compositions,

and precipitation of metalliferous ores is a

certain result. As a specific case in whicii

precipitation is likely to occur, we may
recall that waters ascending from below

contain practically no free oxygH,n and are

often somewhat alkaline, while waters de-

scending from above are usually rich in

oxygen and frequently contain acids, as at

Sulphur Bank, described by Le Conte.*

The mingling of such waters as these is

almost sure to result in precipitation of

some kind. Le Conte further suggests f by

the mingling of the waters from below with

those from above that the tempera^.ure of

the ascending column will be rapidly

lessened, and this also may result in pre-

cipitation.

The metals precipitated by the mingling

of the waters may be contributed by the

descending waters, by the ascending waters,

or partly by each. In so far as more than

an average amount of metallic material is

precipitated from the ascending waters, this

would result in the relatively greater rich-

ness of the upper part of veins independ-

ently of the material carried down from

above.

In all the cases considered the precipita-

tion and enrichment of the upper parts of

deposits follow from the reactions of down-
ward-moving waters. Their effect may be

to precipitate the metals of the ascending

water to some extent, and thus assist in the

* ' On the Genesis of Metalliferous Veins, ' by Joseph

Le Conte, Am. Jour. Sci., 3d ser., Vol. XXVI., 1883,

p. 9.

t Le Conte, op. cit., p. 12.

first concentration. But the results of these

processes cannot be discriminated from the

concentration resulting from an actual

downward transportation of the material of

an earlier concentration. In concluding

this part of the subject, it is held that the

downward transportation of metals already in

lodes is the most important of the causes explain-

ing the character of the upper portions of ore

deposits; and that their peculiar characters are

certainly due to the effect of descending waters.

The concentrations by ascending and de-

scending waters have been considered as if

they were mainly successive. In some in-

stances this may be the case ; but it is much
more probable that ascending and descend-

ing waters are ordinarily at work upon the

same fissure at the same time, and that

their products are, to a certain extent, si-

multaneously deposited. For instance, un-

der the conditions represented by this chart

(Fig. 6) a first concentration by ascending

waters is taking place in the lower part of

the fissure, and a reconcentration by de-

scending waters is taking place in the upper

part of the fissure. Between the two there

is a belt in which both ascending and de-

scending waters are at work. The rich

upper part of an ore deposit which is worked

in an individual case may now be in the

place where ascending waters alone were

first acting, where later, as a consequence

of denudation, both ascending and descend-

ing waters were at work, and still later,

where descending waters alone are at work.

The more accurate statement concerning

ore deposits produced by ascending and

descending waters is, therefore, that as-

cending waters are likely to be the potent

factor in an early stage of the process, that

both may work together at an intermediate

stage, and that descending waters are likely

to be the potent factor in the closing stage

of the process.

Also, for the sake of simplicity in the

consideration of the concentrations I have
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disregarded the lateral elements of the mov-
iag water. In many cases superimposed

upon the vertical movements in the fissures

or other openings are lateral movements,

as a result of which the deposits, instead of

being in vertical positions, are inclined,

often much inclined, and indeed may
be horizontal. Moreover, the horizontal

extents of the deposits may be much greater

than the vertical extents. Eeduced to a

simple and broad statement, the first con-

centration of many ore deposits is the work of a

relatively deep-water circulation, while the recon-

centration is the result of reactions upon an

earlier concentration through the agency of a rel-

atively shallow water circulation. Commonly

the deep-water circulation is lacking in free

oxygen and contains reducing agents, and the

shallow water contains free oxygen. The deep

water is, therefore, a reducing, and the shallow

water an oxidizing agent.

In addition to the general factors already

considered there are many special factors

which have a most important, indeed, very

often a controlling influence in the pro-

duction of ore- chutes and in the localization

of ore in certain areas and districts. Some
of these factors are the complexity of open-

ings, the presence of impervious strata at

various depths, the presence of pitching

folds, the character of the topography. I

see, however, that my time is nearly gone,

and I shall not take up their discussion this

evening, but must refer those especially in-

terested in this phase of the subject to my
full paper already mentioned.* I must,

however, note that impervious strata are

frequently of controlling importance in

the underground circulation. Often deep

and shallow water circulations are sepa-

rated by such strata. Often also, as the re-

sult of the removal of impervious strata by

denudation, the previous deep circulation

**Some Principles controlling the Deposition of

Ores,' by C. R. Van Hise, Trans. Am. Inst. Min. Eng.,

Vol. XXX., 1901, pp. 112-146.

ceases and the action of the shallow circu-

lation is inaugurated.

At this point it may be well to briefly

recall the most fundamental features of the

water circulation which produces the ore

deposits. First comes the downward-mov-
ing, lateral-moving waters of meteoric

origin which take into solution metallif-

erous material. These waters at depth are

converged into trunk channels, and there,

while ascending, the first concentration of

ore deposits may result. After this first

concentration many of the ore deposits

which are worked by man have undergone

a later concentration, not less important

than the earlier, as a result of shallow de-

scending or lateral- moving waters. In other

cases, a concentration by descending, lateral-

moving waters alone is sufficient to explain

some ore deposits. It thus appears more
clearly than heretofore that an adequate

view of ore deposits must not be a descend-

ing-water theory, a lateral-secreting water

theory or an ascending-water theory alone.

While an individual ore deposit may be

produced by one of these processes, for

many ore deposits a satisfactory theory must be a

descending, lateral-secreting, ascending, descend-

ing, lateral-secreting theory.

But there is no question in my mind that

this theory is still insufficient to fully ex-

plain many of the ore deposits. No knowl-

edge is ever complete. We move step by

step, carrying a theory nearer and nearer

completion. If, however, a theory be based

on good work, it usually will not prove to

be false ; it will be found to be incomplete.

Sandberger was not wrong when he said

lateral secretion explained many things in

reference to ore deposits. He was wrong

only when he excluded other factors. He
became unscientific when he carried his

theory further than his observations justi-

fied. While the theory here proposed is

believed to make an important advance, it

will sooner or later be found to be incom-
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plete. I trust it will not be found to be

false. But the most that I can hope for it

is that it is approximately correct as far as

it goes.

It is believed that the principles which

have been presented lead to a new and

natural classification of the ore deposits

produced byunderground water. As already

noted, ore deposits may be divided into

three groups : (1) Ores of igneous origin,

(2) ores which are the direct result of the

processes of sedimentation, and (3) ores

which are deposited by underground water.

Since the ores produced by igneous

agencies and those produced by processes

of sedimentation have not been considered

in this paper, a subdivision of these groups

will not be attempted.

Ores resulting from the work of ground-

water, group (3) above, may be divided

into three main classes :

(a) Ores which at the point of precipi-

tation are deposited by ascending waters

alone. These ores are usually metallic or

some forms of sulphurets ; but they may be

tellurides, silicates or carbonates.

(6) Ores which at the place of precipita-

tion are deposited by descending waters

alone. These ores are ordinarily oxides,

carbonates, chlorides, etc. , but silicates and
metals are exceptionally included.

(c) Ores which receive a first concentra-

tion by ascending waters and a reconcen-

tration by descending waters. The con-

centration by ascending waters may wholly
precede the concentration by descending
waters, but often the two processes are at

least partly contemporaneous. The ma-
terials of class e comprise oxides, carbon-
ates, chlorides, and rarely metals and
silicates, above the level of groundwater,
and rich and poor sulphurets, tellurides,

metallic ores, etc., below the level of

ground-water. At or near the level of

ground-water, these two kinds of products
are more or less intermingled, and there is

frequently a transition belt of considerable

breadth.

How extensive are the deposits of class

a I shall not attempt to state. Indeed,

I have not such familiarity with ore de-

posits as to entitle me to an opinion upon
this point. However, a considerable num-
ber of important ore deposits belong to this

class. This class is illustrated by the Lake
Superior copper deposits.

The ore deposits of class b are impor-

tant. Of the various ores here belonging

probably the iron ores are of the most con-

sequence. All of the iron ores of the Lake
Superior region now being exploited are of

this class.

It is believed that the ore deposits of

class c are by far the most numerous. I

suspect that a close study of ore deposits

in reference to their origin will result in

the conclusion that the great majority of

ores formed by underground water are not

the deposits of ascending waters alone, but

have by this process undergone an early

concentration, and that descending waters

have produced a later concentration, as a

result of which there is placed in the upper

100 to 1,500 or possibly even 3,000 feet of

an ore deposit a large portion of the metal-

liferous material which originally had, as a

result of the early concentration, a much
wider vertical distribution.

The depth to which rich deposits of the

classes produced or concentrated by de-

scending water extend is a very important

question ; but time does not permit adequate

discussion of it. The factors entering into

the problem are very numerous and com-

plicated. Only a single one of these will

be briefly considered, and this is the to-

pography. Where the relief is small, the

vertical effect of descending solutions ex-

tends upon the average to less depths than

where the relief is great. But even where

the relief is moderate the descending solu-

tions may be effectual to a considerable
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depth, as shown by the Lake Superior iron

mines. And where the topographic forms

are those of great and sharp relief, there

the descending waters go to very great

depths. In the San Juan region, for in-

stance, are wonderfully steep slopes and

very great canyons. Here the water de-

scends a long way on its downward course

before it turns laterally and upward on its

way to the valleys. I have visited the San

Juan region during the past week with

other geologists, and in some cases we saw

the effect of descending water to a depth of

3,000 feet below the surface. It has already

been explained that in the early history of

this region the conditions were ideal for a

first precipitation of ores by ascending wa-

ters. They are now no less ideal for a re-

concentration by descending waters.

If the classification advocated be based

upon facts, it gives valuable criteria to

mining men for the exploration and exploit-

ation of their mines. Many millions of

dollars have been lost needlessly in exploit-

ation by not understanding or paying atten-

tion to this matter. In many cases it can

be ascertained to which of these three classes

an ore deposit belongs.

The character of a deposit in most cases

will determine this. Where the ores are

deposited by ascending waters alone it has

been pointed out that this is favorable to

their continuity to great depth. Therefore,

where a given ore deposit has been shown

to belong to this class, the expenditure of

money for deep exploration may be war-

ranted, although, as already pointed out,

such deposits may decrease in richness

with depth. Where a deposit is pro-

duced by descending waters alone, the

probable extent in depth is much more

limited. In such cases, when the bottom

of the rich product is reached, it would be

the height of folly to expend money in deep

exploration. Where the ore deposit be-

longs to the third class, that produced by

ascending and descending waters combined,

there will, again, be a richer upper belt

composed of rich oxidized and sulphureted

deposits which we cannot hope will be du-

plicated at depth. To illustrate : It would

be very foolish, at Ducktown, Tenn., to

sink a drill hole or shaft into the lean

cupriferous pyrrhotite with the hope of find-

ing rich sulphurets such as those which

were mined near the level of groundwater.

Those who have spent money in deep pros-

pecting of the lean pyrrhotite in the Appa-

lachian range will doubtless agree to this

statement. Deposits produced by two con-

centrations may grade into the class pro-

duced by ascending water alone, and after

the transition the deposit may be rich

enough to warrant exploitation at depth

;

but if such work be undertaken it must

be done with the understanding that the

rich upper products will not be redupli-

cated at depth. It therefore appears to

me that the determination to which of the

classes of ore deposits produced by under-

ground waters a given ore deposit belongs

has a direct and very important practical

bearing upon its exploration and exploit-

ation.

In conclusion, I hold if mining engineers

and superintendents understand the work

of underground water, understand why and

how ore deposits are made, less money will

be expended in fruitless exploration ; money

will not be wasted in searching for deposits

at places where nature never placed a de-

posit. Therefore, it seems to me to be the

part of wisdom for a mine owner or man-

ager to make a complete scientific investi-

gation of a deposit of which he has charge

in order to ascertain to which of these three

classes the deposit belongs ; and then to

carry out the exploration and exploitation

according to the principles which apply to

the particular case.

0. E. Van Hise.

Univebsity of Wisconsin.
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SECTION E, GEOLOGY AND GEOGRAPHY.

Abstracts of papers read before the Sec-

tion on August 26-29, 1901, are as follows :

' Some Problems of the Dakota Artesian

System '
: James E. Todd.

This paper presents some of the unsolved

problems found in several years' study of

the artesian wells of South Dakota. The

artesian system shows four or five aquifers,

or water-bearing strata, more or less com-

pletely separated from one another. Our

first problem is, how is this separation ac-

complished ? By sheets of clay wholly, or

in part by mutual precipitates between two

kinds of water? Again, artesian waters

may be divided into soft and hard, and both

kinds are found in the same aquifer in dif-

ferent localities. This presents the question

,

what decides the n^ineral content of the

water at any place ? Is it what is brought

from its original source, or the com-

position of the rock in which it is found ?

The latter seems most accordant with the

facts. Again, though from the hydraulic

gradient the flow seems to be uniformly

towards the southeast, the soft waters in

each aquifer are found toward the northwest,

and the hard to the southeast. Therefore,

another problem is, how can we explain the

lime and less soluble salts replacing the

soda and more soluble salts in the same
stream? Again, a prominent content of

the water about Pierre, and extending west-

ward indefinitely, is natural gas, and this

gas has been identified with the water itself

and not with any carbonaceous stratum

above. What then is the origin of the gas ?

The high temperature with which it is asso-

ciated, 92° to 102° F., and its intimate

mixture with the water, suggest a chemical

origin, but nothing in that line, which has
been hinted by any chemist, can be con-

ceived to occur in this region. There is no
trace of volcanic or crustal disturbance, but
from geological relations there is strong

ground for believing that extensive carbon-

aceous deposits may have been formed in

the Carboniferous period a little west of

Pierre, the eastern edge of which the Dakota
formation, which bears the water, directly

overlaps. Subterranean heat may distill

the gas into the overlying water stratum,

carrying thehighertemperature from below,

and perhaps adding to it by condensation.

But, perhaps more strange, a few miles east

of Pierre the gas disappears and the tem-

perature of the water declines 20 degrees

or more. We have, therefore, another very

obscure and difficult problem. What be-

comes of the gas ? This problem in some

respects resembles the disappearance of

soda ingredients in the water, mentioned

above. Perhaps the readiest suggestion is

that the gas escapes from the water to the

surface, by its greater penetrating power,

but no gas springs have been.found, and

only a little at higher levels, which has

been discovered in shallow wells. We have

already alluded to the phenomenally high

temperature of some wells. This has been

well discussed by Darton in the 18th Annual

Report U.S. G. S. The oxidation of pyrites

he considers inadequate, yet as the higher

temperatures are connected with the pres"

ence of sodium chloride and gas, so far as

we know, it is strongly impressed upon us

that some chemical reactions yet undis-

covered have something to do with the

high temperature, origin of gas, and disap-

pearance of sodium salts in the great east-

ward-flowing streams of artesian waters.

* Interpretation of Some Drainage

Changes in Southeastern Ohio ' : W. G.

Tight.

This paper traces some old river valleys

and indicates the sequence of events during

the changes and the time of the inaugura-

tion of the changes.

' Moraines and Maximum Diurnal Tem-
perature '

: James E. Todd.

It has been noted that the moraines in

the James River valley are frequently
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wider and rougher on the west side of the

valley than on the eastern. This is par-

ticularly true of those later than the first,

for they are formed on a quite smooth

plain. The first is much influenced by pre-

glacial topography. Moreover the western

sides of the loops are apt to be at lower alti-

tudes. In seeking for an explanation for this,

we find nothing more satisfactory than the

fact that the maximum diurnal temperature

is uniformly considerably higher after noon,

hence the western half of an ice l&be will

receive more heat and consequently be more

active, i. e,, move faster, bring more debris,

melt more rapidly, be more apt to detach and

bury more ice blocks. The lower altitude

may result from the melting back of the ice

farther on a concave surface, such as is

apt to be left by the former ice sheet. A
corollary of this general proposition is

that in the northern hemisphere the south-

ern side of an east- or west-flowing glacier

will tend to exhibit similar phenomena for

a similar reason, viz., because of the south-

ern position of the sun. Instead of curving

such glaciers toward the north, as argued

several years ago in one of our prominent

scientific journals, it will rather tend to

quicken the motion in the ice toward the

south, though at the same time, because of

greater melting, it may not widen the ice,

but the contrary. If the debris transported

is abundant it may turn the course of the

glacier northward, somewhat as the deposi-

tion of sediment in a delta or an alluvial

fan may divert the stream which forms it.

Of course the influence here recognized is

not all-powerful, but may be counteracted

in certain cases by other conditions.

' On Campodus, Edeshis, Helicoprion, Acan-

thodes, and other Permo-Carboniferous

'.Sharks' : C. R. Eastman.

The genus Campodus, known only by

fragmentary remains from the Coal Mea-

sures, was shown by St. John and Worthen,

and later by Max Lohest, to have possessed

a typical Cestraciont dentition. The re-

searches of these authors were based upon

a unique example of the left ramus of the

lower jaw, from which the anterior and

posterior extremities were missing. Two
specimens are now known, belonging re-

spectively to the Museum of Comparative

Zoology at Cambridge and the State Uni-

versity of Nebraska, which exhibit the

symphysial series of teeth and incidentally

throw new light on the relations of Edestus,

Helicoprion and the like. In one jaw of

Campodus, presumably the lower, there

was one arcuate, median azygous series of

symphysial teeth, opposed to which in

(presumably) the upper jaw were two

corresponding series separated by a slight

interval. As successional teeth were de-

veloped the functional ones became coiled

in a regular arc like Edestus, with the cor-

onal buttresses directed inward (posteri-

orly). The complete whorls of Helicoprion

are believed to represent a more advanced

stage of an entirely homologous dental

structure. A new and very large species of

Acanthodes, represented by a pectoral fin,

numerous spines and shagreen, was reported

from the Coal Measures of Mazon Creek,

Illinois, and reference made to the occur-

rence of Phoehodus in the Keokuk Lime-

stone of Iowa and Permian of Nebraska.

The larg6 variety of Ctenacanthus spines

occurring in the Kinderhook Limestone

of Iowa fall into two principal categories,

one long and slender and gradually taper-

ing, the other short and blunt. These are

probably to be correlated with the first and

second dorsal fins of the same individual,

instead of being regarded as distinct species.

* Note on Certain Copper Minerals '

:

Alexander N. Winchell.

Chalcopyrite has been found more than

once as an accidental product in metal-

lurgical operations, but bornite has never

been described as formed in the same way,

nor as produced artificially by sublimation.
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Both these minerals form at the smelter of

the Butte and Boston Consolidated Mining

Co. , at Butte, Montana. They form slowly,

attaining their maximum thickness of

about four inches in the course of six

months to a year. They form in the Allen-

O'Harra calciner along the rails in the bed

of the furnace. In fact, they not only form

beneath the flanges of the rails, but also

slowly replace the rails themselves. When
the rails are taken out they have only a

thin upper surface layer of iron remaining
;

all the rest has been transformed into

ehalcopyrite and bornite, with the excep-

tion of that portion of the rails completely

embedded in the brick bed of the furnace.

An examination of these sulphides shows

that, while they are somewhat impure from

mechanically admixed quartz and perhaps

some other foreign matter, they exhibit the

true characters and chemical composition

of ehalcopyrite, coated in places with films

of bornite. Both minerals have been formed

by sublimation, and not by fusion, since the

temperature of the furnace never rises high

enough to fuse the ores present. Since

these minerals replace and destroy the iron

rails of the calciner, their formation leads

to the necessity of removing and replacing

the rails with new ones once every ten or

twelve months.

'Note on the Minerals Associated with

Copper in Parts of Arizona and New
Mexico '

: Geo. H. Stone.

In the mountain ranges of southeastern

Arizona and southwestern New Mexico are

numerous copper-bearing veins in lime-

stones and shaley limestones of Carbonifer-

ous age. In respect to the kinds of copper

compounds and the occurrence of quartz

and hydrous gangue minerals, these veins

are not very different from the copper-bear-

ing veins of Colorado and the States north-

ward. Fluorspar is rare, and the sulphates

scanty. It is in respect to the kind and
quantity of their anhydrous silicates that

they are notable. One of the common
gangue minerals is pyroxene. Occasionally

it occurs as distinct and easily recognizable

four-sided needles. Generally it forms

small columnar or stellate crystallizations

that are scattered through the decomposed

and partially replaced lime rock, or it may
be enclosed in quartz. Sometimes it forms

slabs of asbestos up to two inches in thick-

ness having their fibers parallel and at

right angles to the surface of the slab. In

a few cases I noticed these slabs having

their fibers interlaced in all directions, and

then they are very tough and elastic. The

pyroxene occurs both in limestones and in

porphyry dikes that penetrate the lime-

stones. Asbestos occurs as a gangue mineral

at Ward, Boulder County, Colorado, and

in some others of the mountain districts,

but I have never seen it so abundant as in

the Chiricahua range in Cochise County,

Arizona. Another common mineral in the

veins in question is epidote. It occurs fill-

ing small cavities both in limestones and

porphyries, and is very common as a

product of contact metamorphism. But

now and then it occurs in large quantities

as gangue material proper. Thus in the

California Mining District in the Chiricahua

mountains there is a copper-bearing vein

which for nearly a mile is composed of a solid

mass of epidote wherever it has been opened

by cuts and shafts. It is of various widths

up to 5 feet. By far the most abundant of

the anhydrous silicates in these veins is

garnet. It is generally green, but occa-

sionally brownish or yellowish green, and

sometimes carmine or rose red. The copper

is sometimes found impregnating the garnet

mass, but more often occurs in porous quartz

alongside of the larger garnet bodies. The

garnets occur in irregular masses in the

limestone, and often line drusy cavities.

They are plainly a replacement of the lime-

stone due to vein metamorphism of the

country rock. In parts of the Chiricahua
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mountains the copper veins are marked by
belts of limestone more or less charged with

garnet up to fifty or more feet in breadth.

In the region in question during the up-

heaval of the mountains, we find that where
the strains were relieved by faulting and
the uptilting of monoclinal blocks, the lime-

stones retain their fossils and original amor-

phous condition. But where anticlines

were formed there was much lateral (hori-

zontal) pressure, the limestones are re-crys-

tallized to a semi-marble, and the fossils

are obliterated. This may be termed re-

gional metamorphism. The same sort of

recrystallization has taken place in the

lime rock along the copper-bearing veins,

and we may term it vein metamorphism.
' The Minerals and Mineral Localities of

Texas '
: Frederic W. Simonds.

There has been, so far as the author is

aware, no attempt to list in a complete

form the mineral species occurring in Texas.

In the ' Mineral Resources of the United

States,' for 1882 (Washington, 1883), Pro-

fessor John C. Smock, of the Geological

Survey of New Jersey, who was charged

with the preparation of the material illus-

trative of the ' Eastern Division,' published

two tables for the purpose of showing the

mineral resources of Texas. The first in-

cluded ' Ores, Minerals and Mineral Sub-

stances of industrial importance and known
occurrence, which are at present mined '

;

and the second, * Ores, Minerals and Min-
eral Substances of industrial importance

and known occurrence, but which at present

are^not mined.' Of the former, eight are

mentioned ; of the latter, 32. In the
* Mineral Resources ' for 1887 (Washing-
ton, 1888), the same tables, with slight

modification, mainly in the matter of ad-

ditional localities, are repeated. In the

First Annual Report of the Geological Sur-

vey of Texas (Austin, 1890), Mr. W. von
Streeruwitz published a list of minerals, 63

in number, observed in the Trans Pecos

region, but the details of occurrence and
localities were, unfortunately, not given

(pp. 225-226). In the same volume. Dr.
Theo. B. Conistock records 111 minerals
collected in the ' Central Mineral Region '

—the Llano country. This ' includes only
those which occur as crystals or in special

or rare situations,' and is regarded by him
not as complete, but as affording a ' pre-
liminary list of localities' (pp. 379-391).
A list of those minerals and rocks of Trans
Pecos Texas which, up to this time, could
be classified by their appearance, blow-pipe
tests and laboratory work, constitutes Chap-
ter ly. of a ' Report on the Geology and
Mineral Resources of Trans Pecos Texas,'
by W. H. von Streeruwitz (Second Annual
Report of the Geological Survey of Texas,

pp. 710-713, 1890). It is, as the writer

states, "far from being complete, but it

comprises a number of the more important
and valuable minerals, building stones and
ores of west Texas, giving the localities

where they were found." Unfortunately,
the State does not possess a collection con-

taining all minerals which I have thus far

been able to list; and, as a consequence,

the information concerning this occurrence
has been derived from many sources, viz.

:

from a careful examination of the various

reports relating to the geology of the State

and its resources, keeping in mind at all

times the value, as far as it could be esti-

mated, of the observer as an authority. On
the same basis, the various scientific jour-

nals have been gone over, and the * trans-

actions ' of the different learned societies.

Thus far, I have recorded as occurring in

Texas one hundred and fifty minerals, va-

rieties, and mineral substances, exclusive of

rocks, of which eight are at present of eco-

nomic importance, viz. : petroleum, coal,

lignite, limonite, salt, gold and silver. Of
localities the number has, even within

the last few months, been enormously in-

creased.
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' Note on the Extinct Glaciers of New
Mexico and Arizona '

: Geo. H. Stone.

In southwestern Colorado there were once

extensive glaciers on the La Plata and San

Juan mountains. The largest of these was

70 miles long and filled the valley of

the Las Animas river. It deposited a

terminal moraine just north of Durango,

Colo., but appears not to have reached

so far south as the 37th parallel of latitude.

In New Mexico east of the Eio Grande the

only extinct glaciers that I have been able

to trace were along the high range that

forms the southern extension of the Sangre

de Christo range of Colorado. Each lateral

valley of this range contained its glacier

both in Colorado and as far south in New
Mexico as a point not far north of Santa

Fe. In the region south of the Galisteo

are the Ortiz, San Pedro, San Dias, Peder-

nal, Gallina and Jicarilla mountains. I

have visited all these mountains and found

no proof of the former existence of glaciers.

South of White Oaks is a lofty north and

south range—the Sierra Blanca. It is the

highest range in that part of New Mexico,

probably rising to near 11,000. It is a

place of great snowfall, as its name signi-

fies. In valleys of northern exposure I

f )und large masses of snow late in June.

I was not able to find moraines. ' West of

the Rio Grande the main southeast spur

of the San Juan mountains passes into New
Mexico as the Conejos range. This range

falls rapidly toward the south and was
glaciated for not more than 30 to 50 miles

south of the Colorado-New Mexico line.

South of this there are no mountains in

western New Mexico so high that we could

expect to find traces of glaciers on them
until we reach the lofty Mogollons. They
have a heavy snowfall. They are rather

inaccessible and I have not visited them.
I have explored the higher mountain
ranges that lie south of the Gila river in

New Mexico and Arizona, but no moraine

or other sign of a glacier was I able to find.

The farthest south and west I have found

traces of extinct glaciers is at Prescott,

Arizona. Around Prescott are numerous

moraines. The highest part of the n^ve of

this glacier could not have been much
above 9,000 feet. The central part of the

glacier is approximately in N. Lat. 34° 30'.

The occurrence of an ancient glacier so

far south as this was probably due to a

very great snowfall owing to the proximity

of the ocean. It is doubtful if there was

any mountain range high enough to have

had its glaciers in glacial time between

Prescott and the Sierra Nevada. Probably

there were then small glaciers in some of

the cirques of northern exposure among the

mountains directly southeast of Prescott.

We may yet find that the glaciers reached

their southern limit in the Mogollon moun-

tains of New Mexico and Arizona,

' The Pre-glacial Surface Deposits of

Lower Michigan '
: A. C. Lane.

Some years ago in working out the gen-

eral system of drainage of the basin of the

Great Lakes, before it was disarranged by

the ice from the north. Professor J. W.
Spencer drew a sketch map indicating the

great streams flowing down to Lake Mich-

igan and Saginaw Bay and joining the

Laurentian River, which flows off" across

Canada. In this scheme of drainage he has

been followed by most of the writers since,

and his work has been somewhat elaborated

by Mr. E. H. Mudge in an article in the

American Journal of Science, Volume 4, 1897,

page 383. There were, however, certain

arguments against the idea that the center

of lower Michigan drained through the Sagi-

naw Bay. Directly in the mouth of the

bay is a group of islands, the Charity

Islands, which are composed of cherty,.

sub-Carboniferous limestone, of about the

age of the Upper St. Louis. On both sides

of the bay occur outcrops of the same lime-

stone. The mouth of the bay is shallow,.
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and the ledges of limestone can almost be

traced continuously across it not far below

the lake surface, and as the elevation of

the bed rock surface around in Bay County

is, as Spencer and others have remarked,

considerably below the present lake sur-

face, it seems hard to assume that any

river used to flow northeast out of the Bay.

The results of my studies of the rock sur-

face topography ofHuron County, published

in Volume 7 of our reports, based on the

extensive lists of borings catalogued there,

showed clearly a river system flowing

southeast, gathering strength. Again when
I came to discuss the general subject in

Water Supply Paper No. 30, it became

evident that the Saginaw lobe of ice did

not advance as far, proportionately, as

Michigan or the Huron-Erie, being re-

tarded, apparently, by this limestone ridge.

And, moreover, the result of borings for

coal, oil, gas and salt throughout the Sagi-

naw valley made it pretty clear that, be-

fore the ice age this valley did not drain as

at present, but to the west and northwest.

The evidence which I presented on this

point, in Water Supply Paper No. 30, was
very candidly accepted by Mr. Mudge,
who at the same time pointed out some
emendations in detail. Since, however, au-

thors are still following Spencer, it may not

be inappropriate to call attention to the

subject once more and to present some
of the elevations above tide which make
it reasonably certain that the drainage of

lower Michigan was to the northwest.

The coal basin of Michigan is surrounded

by a series of ramparts of which the sub-

Carboniferous limestone, Marshall sand-

stone, Devonian limestone and Niagara

limestone are the most important. It is

probable that in the neighborhood of Sagi-

naw Bay all these ramparts were broken

down by pre-glacial rivers, except the inner-

most, curved to the right and left, so that

finally when the ice overrode this the lobe

extended in the general direction of the ice

motion, that of Saginaw Bay. The shore

of Saginaw Bay has now been so completely

lined with borings that it is not conceivable

that any valley of the first order 300 feet

below lake level can go out that way,

while it is only a few miles south, in Sagi-

naw County and west of it, that we find

bed rock elevations of only 300 and 400

feet below tide. The west part of the State

is so heavily covered with drift that our in-

formation regarding the bed rock surface is

much more scanty, but we know that in the

northwest part, bed rock surface is below

sea level. The great group of lakes re-

sembling somewhat the Finger Lakes of

New York, and the bays which are asso-

ciated. Great and Little Traverse Bays, re-

quire special explanation, and seem to find

it in some large pre-glacial valley that had
irregular pre-glacial topography, such as

would be found where the escarpments of

the middle and lower Devonian limestone

come close to master valleys. It seems to

me possible that before the last ice age the

main streams connecting the valley of Lake
Michigan with that of Lake Huron may
have passed from just north of Petoskey to

somewhere near Cheboygan ; at any rate,

therewas aconsiderable stream there. So far

as the present indications of levels are con-

cerned, it would seem as though the streams

ivere flowing to the south rather than to the north,

but before we can settle this question, we
must hear from the geologists of other

States.

The following papers were also read be-

fore the American Geological Society and
the Section.

1. * Account of the Colorado Excursion ':

C. R. Van Hise.

2. ' Junction of the Lake Superior Sand-

stone and the Keweenawan Traps in Wis-
consin ': U. S. Grant.

3. ' Hydrographic History of South Da-

kota ': J. E. Todd.
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4. * The Still Kivers of Western Connect-

icut ': W. H. HoBBS.

5. ' Geology of the Northeast Coast of

Brazil ': John C. Branner.

G. * Classification of the Geological For-

mations of Tennessee ': James M. Safford.

7. ' Horizons of Phosphate Rock in Ten-

nessee ': James M. Safford.

8. ' The Oscillations of the Coast Eanges

of California ': A. C. Lawson.

9. ' Some Features of the Geology of

Golden, Colorado' (a paper preparatory to

the excursions in Morrison and Golden on

Tuesday and Wednesday) : H. B. Patton.

10. ' The Geological Occurrence of Oil in

Colorado': A. Lakes.

11. ' Report on Some Studies Relative to

Primal Questions in Geology ': T. C. Cham-

BEBLIN.

12. ' A Plea for Greater Simplicity in the

Language of Science ': T. A. Rickard.

13. 'Sandstone Intrusions near Santa

Cruz, California ' (lantern illustrations): J.

F. Newsome and J. C. Branner.

14. ' On the Pleistocene Deposits of Iowa '

(lantern illustrations) : Samuel Calvin.

15. ' Problems of the Quaternary De-

posits of the South Platte Valley ': George
L. Cannon.

16. ' Physiography of the Boston Moun-
tains, Arkansas ': A. H. Perdue.

17. ' A Quantitative Study of Variation

in the Fossil Brachiopod Flatystrophia bi-

forta, Schl.': E. R. Cumings and A. V.
Mauck.

MEMBERSHIP OF THE AMERICAN ASSO-
CIATION.

The following have completed their mem-
bership in the American Association for the

Advancement of Science during the month
of October

:

Hendery Allison, M.D., 149 Richmond Terrace,

Port Eichraond, N. Y.

Jacob H. Arnold, Teacher of Natural Science, Red-
field College, Redfield, «outh Dakota.

Samuel M. Bain, Professor of Botany, Univ. of

Tenn., Knoxville, Tenn.

Dr.^Philip P. Calvert, Professor of Zoology, Bio"

logical Hall, Univ. of Pa., Philadelphia, Pa.

John J. Davis, Attorney-at-law, Clarksburg, W. Va.

Miss Anna M. Deens, Botany and Zoology, 216

North Ave., W., Allegheny, Pa.

Miss Abigail C. Dimon, Zoology, Radnor Hall,

Bryn Mawr, Pa.

Manuel V. Domenech, Civil Engineer and Archi-

tect, Lock Box 151, Ponce, Porto Rico.

Fred. N. Duncan, Chemist, Georgetown, Texas.

Gano S. Dunn, Electrical Engineer, Crocker-

Wheeler Co., Ampere, N. J.

Edward M. Ehrhorn, County Entomologist, Santa

Clara Co., Mountain View, Cal.

Sumner B. Ely, Mechanical Engineer, Vandergrift

Building, Pittsburg, Pa.

Robert Gauss, Editor Denver Republican, Denver,

Colo.

Professor Chas. B. Gilbert, Educator, 106 Bruns-

wick St., Rochester, N. Y.

Charles P. Greenough, Attorney-at-law, 39 Court

St., Boston, Mass.

Mrs. Margaret L. Griffin, Botany and Geology,

Keene, N. H.

Wm. C. A. Hammel, Department of Physics, State

Normal School, Baltimore, Md.

Judge Lynde Harrison, Lawyer, 52 Hillhouse Ave.,

New Haven, Conn.

Edwin Hebden, Principal, Group A, Public Schools,

730 Colorado Ave., Baltimore, Md.

Ray V. Hennen, Civil Engineer, care of Carter Oil

Co., Sistersville, Tyler Co., W. Va.

Sidney Hosmer, Electrical Engineer, 3 Head Place,

Boston, Mass.

Edward H. Kraus, Instructor Mineralogy, Syracuse

Univ., 615 Butternut St., Syracuse, N. Y.

Lucinus S. McCoy, Whitten, Hardin Co , Iowa.

George D. Markham,4961 Berlin Ave., St. Louis Mo.

Hu Maxwell, Treasurer Transallegheny Historical

Society, Morgantown, W. Va.

Miss Florence Parker, Geology, 10,340 Longwood

Ave., Chicago, 111.

John Patton, Counsellor-at-law, 925 Mich. Trust

Co. Bldg., Grand Rapids, Mich.

Samuel K. Reifsnyder, Instructor Science, High

School, 73 Embury Ave., Ocean Grove, N. J.

Dudley S. Reynolds, M.D., Louisville, Ky.

James F. Rhodes, Author and Historian, 392 Beacon

St., Boston, Mass.

Maurice Ricker, Zoology, High School, Burlington,

Iowa.

Milnor Roberts, Professor Mining and Metallurgy,

Univ. of Washington, Seattle, Wash.

Sanford Robinson, Civil and Mining Engineer,

Steeple Rock, Grant Co., New Mexico.
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David J. Satterfield, D.D., President, Scotia Semi-

nary, Concord, North Carolina.

Miss Clara B. Sayre, South Bethlehem, Pa.

Wm. J. Sutton, Geologist, Esquimalt & Nanaimo
Ry. Co., Victoria, B. C.

E. S. G. Titus, Entomologist, Nat. Hist. Bldg.,

Urbana, 111.

David M. Totman, M.D., Physician and Surgeon,

303 Montgomery St., Syracuse, N. Y.

Andrew J. Tovpnson, President, Board of Educa-

tion, Granite Building, Eochester, N. Y.

Dr. Frederick C. Waite, Assistant Professor of

Histology and Entomology, Medical Dept., Western

Reserve Univ., Cleveland, Ohio.

Charles R. Walker, M.D., Concord, New Hamp-
shire.

Joseph R. Watson, Professor of Natural Science,

Berea College, Berea, Ky.

Wm. G. Wilkins, Professor of Mining Engineering,

Western Univ. of Pa., Westinghouse Bldg., Pittsburg,

Pa.

THE AMERICAN MICROSCOPICAL SOCIETY.

The twenty-fourth annual meeting of the

Society was held in Denver, August 29 to

31. As anticipated, the attendance was not

large, yet the strong series of papers pre-

sented and the completion of the Spencer-

Tolles Fund make the occasion a note-

worthy one. At the business session on

Thursday there were read reports of the

secretary, treasurer and custodian on the

condition of the Society, and the usual

committees were appointed. Some minor

changes in the by-laws of the Society were

recommended and subsequently adopted.

The report of the Committee on the Spen-

cer-Tolles Fund showed that it had finally

been brought to the limit of $1,200, set at

the New York meeting, and recommended

that a specific sum be set aside yearly from

the income for the encouragement of such

definite research of a microscopical charac-

ter as shall be approved. The committee

reported $50 available for use in the current

year, and the final apportionment of the

amount was left to the Executive Com-

mittee.

The meeting on Thursday evening was

in charge of the Colorado Microscopical So-

ciety. After an address of welcome by* the

president of that organization. Dr. A. M.
Holmes, and a response by the retiring

president of the American Microscopical

Society, Dr. A.M. Bleile,^ the annual ad-

dress was read by the incoming president,

Dr. C. H. Eigenmann, on ' The Solution of

the Eel Question.' The paper was illus-

trated by both charts and lantern slides and
proved of great interest. At the close a

most pleasant informal reception was ten-

dered the visiting society and guests by
the Colorado organization, to whom most
cordial thanks are due for many hospitali-

ties.

The following papers were among those

presented at the general sessions of the

Society :

' The Early Morphogenesis and Histogenesis of the

Liver in the Pig ' : D. C. Hilton, Chicago, 111.

' The Histology of the Stigmata and Stomata in the

Peritoneum '
: A. E. Hebtzler, Halstead, Kas.

' A Rearrangement of the Families and Genera of

the Conjugatse': C. E. Bessey, Lincoln, Neb.

'A New Species of Crinothrix (C. manganifera)'

:

D. D. Jackson, New York City.

' The Amount of Dissolved Oxygen and Carbonic

Acid in Natural Waters and the Effect of these Gases

on the Occurrence of the Microorganism': G. C.

.

Whipple and H. N. Parker, New York City.

' Notes on Colorado Protozoa, with Description of

New Species': A. E. Beardsley, Greeley, Col.

' Notes on Colorado Entomostraca ' : A. E. Beards-

ley, Greeley, Col.

' A Review of the American Species of Cocldeoph-

o)-HS and Curvipes^: R. H. Wolcott, Lincoln, Nebr.

' An Apparently New Hydra from Montana ': M. J.

Elrod, Missoula, Mont.

' Some Histological Features of EchinorhyncJii '

(Illustrated): H. W. Graybill, Lincoln, Neb.
' The Debt of American Microscopy to Spencer and

Tolles ' : W. C. Krauss, Buffalo, N. Y.

' Mounting Soft Tissues for Microscopical Examina-

tion': M. A. D. Jones, New York City.

' Modification of Some Standard Laboratory Appa-

ratus ': S. H. Gage, Ithaca, N. Y.

' Laboratory Photographic Apparatus '
: S H. GAaB,

Ithaca, N. Y.
' The Plankton of Lake Maxinkuckee, Ind. '

:

CHAUNCEY JUDAYi
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The following officers were elected for the

year 1901-02 :

President, Dr. Charles E. Bessey, University of Ne-

braska, Lincoln, Nebr.

First Vice-President, Dr. E. A. Birge, University of

Wisconsin, Madison, Wis.

Second Vice-President, Mr. John Aspinveall, New
York City.

Elective Memiera of the Executive Committee, Dr. A.

M. Holmes, Denver, Col. ; Dr. V. A. Latham, Chicago,

111. ; Mr. G. C. Whipple, New York.

Secretary, Dr. Henry B. Ward, University of Ne-

braska, Lincoln, Nebr.

Treasurer, Mr. J. C. Smith, New Orleans, Louisiana.

Custodian, Mr. Magnus Pflaum, Pittsburg, Pa.

Resolutions of regret at the death of ex-

President E. W. Claypole, the sad news of

which came to the Society as it was in ses-

sion, were read and ordered spread upon

the minutes of the Society.

Henry B. Ward,
Secretary.

TOTAL ECLIPSE OF THE SUN*
Among the unsolved problems for the

twentieth century are many relating to the

central luminary of our system. Many
points of scientific interest to students of

solar phenomena are still to be discovered,

and it is true that when we come to con-

sider what we do not know about the sun,

we are rather startled to find our knowl-
edge about the heavenly body which has
most interest to us human beings so in-

complete. The distance is not known to

the accuracy which we wish it, and very
little is known of the laws of motion at

the surface of the sun or the manner in

which light and heat are sent out. The
spectroscope tells us what metals are pres-

ent at the surface of the sun, but, as yet,

it has not decided the question of the extent

of the different gases, nor the position of the
' reversing layer.' In fact, the very exist-

ence of the ' reversing layer ' has been dis-

puted. The most beautiful of all natural

* Read before the New York Academy of Sciences,

November 4, 1901.

phenomena, the corona, is to us an unsolved

mystery. Much time has been spent de-

lineating its form, and in late years some
connection has been established between the

form of the corona and the sun-spot period;

but what is the meaning of this connection?

and in turn, what is the relation between

sun spots and terrestrial magnetism ? The
spectroscope tells us that ' coronium ' forms

a constituent of the corona, but what is

' coronium ' ?

These and many other points are still to

be solved by astronomers and physicists.

Their solution depends almost entirely on

the observations, on the average, of only a

few minutes each year, for it is only when
the sun is eclipsed that most of these prob-

lems can be investigated.

The United States government recognized

the importance of these inquiries, and

through Congress appropriated money to

equip and send out an expedition to observe

the eclipse of the sun visible in the island of

Sumatra in the East Indies,on May 18, 1901.

This expedition consisted of thirteen, a

number which would have caused terror to

enter the hearts of people less sensible than

astronomers. This is the largest party, we
believe, ever sent out by any government

for such a purpose.

The thirteen were made up of two sepa-

rate parties, two members. Professor C. G.

Abbot and his assistant, Mr. Draper, rep-

resenting the Smithsonian Institution, and

eleven the Naval Observatory. Six be-

longed to the staff of the observatory, and

consisted of Professor A. N". Skinner, U. S.

K; Professor W. S. Eichelberger, U. S. N".;

Professor F. B. Littell, U. 8. N.; Mr. L. E.

Jewell, Mr. W. W. Dinwiddle and Mr. G.

H. Peters. The remainder of the party

was made up of Professor E. E. Barnard,

Yerkes Observatory ; Dr. W. J. Hum-
phreys and Mr. H. D. Curtis, of the Uni-

versity of Virginia ; Dr. N. E. Gilbert, of

Hobart College, and the writer.
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The members crossed the continent by

various routes, meeting together for the

first time in San Francisco. Transporta-

tion was furnished by government steam-

ers, and on February 16, on board the

army transport Sheridan, the expedition

started to demonstrate that the earth is

round by sailing west in order to reach the

East Indies. The Army was to care for the

party as far as Manila, and from there to

Sumatra the Navy Department was to at-

tend to us. Life on board the transport

was very pleasant, many entertainments

being provided by the officers, soldiers

—

and astronomers, too—to while away the

hours.

Honolulu was reached the morning of

February 25. A three days' stay there en-

abled the party to see most of the sights of

the island of Oahu, making a most pleasant

break in our voyage of thirty days to Manila.

The Social Science Club of the Hawaiian

Islands was exceedingly kind to the as-

tronomers. Among the courtesies shown

was a drive up the historic Pali, a huge

precipice with a sheer drop of 500 feet, over

which one of the old kings is said to have

driven his enemies to their death. In the

evening a meeting of the club was held at

which Professor Barnard gave one of his

interesting illustrated talks. The three

days' stay was exceedingly interesting, giv-

ing an excellent opportunity of seeing how
the United States was progressing in the

government of his new outside dependencies.

The 180th meridian was crossed at 11:40

on the night of March 4, and as a result our

day of March 5 was of only twenty minutes'

duration. On crossing the line, Father Nep-

tune and his court paid the ship a visit, the

celebration of which was greatly enjoyed

by soldiers, sailors and passengers.

Manila was reached on March 18, and a

stop of eight days was made while arrange-

ments were made with the Navy Depart-

ment to carry us the remaining 2,200 miles

to Sumatra. The Manila observatory, which

was visited several times, is doing an ex-

ceedingly important work, the value of

which is recognized by the United States

authorities. The predictions for typhoons

come from the observatory, and in view of

the enormous shipping of the port, this

service is invaluable. A time service and

weather bureau with 76 stations are about

to be instituted by the observatory author-

ities. Of course, the most interesting sights

to Americans were the Spanish wrecks at

Cavite, monuments to the valor of Admiral

Dewey.

The U. S. S. General Alava, a former

Spanish ship, was put at the disposal of the

expedition, and on March 26 we set sail for

Sumatra. Pleasant weather was experi-

enced through the China and Java Seas.

The equator was crossed on March 31, and
' Neptunus Eex ' was celebrated in true

man-of-war style.

On April 2, the ship passed within half

a mile of Krakatau, excellent opportunity

thus being given to see this historic vol-

cano. Where, before the eruption of 1883,

had been a hill of perhaps 1,000 feet, bot-

tom is now not reached at the depth of 164

fathoms.

On April 4, the General Alava steamed

into the beautiful harbor of Emma Haven,

the port of Padang, the capital of the

island of Sumatra, and a first glimpse was

obtained of the Malay, with whom the

next two months were to make us so well

acquainted. We were the first astronom-

ical expedition to arrive, ours being, in fact,

the first American ship which ever entered

port there. But in a few days Professor

Perrine and the astronomers from the

Massachusetts Institute of Technology ar-

rived, to be soon followed by parties from

England, Holland, France, Russia, Japan

and India.

It took some time to get accustomed to

the East Indian ways, particularly the cus-



804 SCIENCE. [N. S. Vol. XIV. No. 360,

toms of eating and bathing, and many

amusing incidents were the result. In the

East Indian hotels the bath rooms are away

out in the yard, a hundred yards or more

from your bedroom. There is no bath-tub

like ours—in fact, plumbing of any sort is

unknown there—and the bath is taken by

dipping water from a cistern by means of a

bucket and throwing it over yourself—and

a very good bath it gives, too. One of our

English friends mistook the cistern for his

tub, and got in, greatly to the consternation

of the Malays.

The Dutch did everything in their power

to make our stay in the island pleasant,

with the result that everything was accom-

plished with remarkably little trouble and

difl&culty. Free passes were furnished to

all astronomers, all freight was transported

without charge, and laborers, consisting

mainly of convict coolies, were furnished

in as large numbers as were wished. In

fact, too much cannot be said in praise of

the courtesy and kindness of the Hollanders

to all the foreign astronomers. The scien-

tists became known so quickly to the Dutch

and Malays, that ' Zoneclips ' soon became

the talisman that made all things work to-

gether for our good.

Before reaching Sumatra it had been

decided to divide the expedition into two

parts, the main portion going to Solok, near

the central line of totality, and a smaller

number to Fort de Koch, near the northern

limit of the path ; both stations being on the

line of the ' Staatsspoorweg op Sumatra,'

the government railroad running about 100

miles inland. After two weeks' stay in the

island, and in view of the fact that so

much cloudy weather was experienced each

day at the time of totality, it was decided

best to still further divide the expedition.

Consequently, another station was estab-

lished at Sawah Loento, the terminus of the

government railroad, twenty miles beyond
Solok.

The American governmental party was

thus divided into three. Everybody was

hard at work by the middle of April, but as

we had to depend on Malay bricklayers

and carpenters, work did not progress as

rapidly as^was desired. These orang tuhang

are frightfully slow, always squatting down
to work, and using tools of the most primi-

tive sort. It was a sore trial, indeed, see-

ing everything proceed at such a snail's

pace, but by dint of hard labor, and much
talking of Malay on our part, with several

English expletives thrown in, everything

was all up and adjusted in good time.

At Solok, where the main part of the ex-

pedition was located, an almost ideal spot

was found for an eclipse camp. This was

an old fort recently evacuated by the Dutch,

the buildings serving as most excellent

sheds for storing the instruments. Profess-

or Barnard had with him the 61|^-foot lens

with which he obtained such good results

at the 1900 eclipse at Wadesboro. This

was used in connection with a coelostat, the

telescope tube being horizontal, and ending

in a dark room where the plates, in holders,

were to be placed on a sliding carrier at

eclipse time. One plate used by him,

measuring 40x40 inches, was to be ex-

posed at the middle of totality for two

minutes and a half. The other plates were

30x30 and 11x14, but notwithstanding

their great weight, so carefully was the con-

struction looked after that the plates were

changed remarkably quickly. True, totality

lasted 5 min. 51 sec. at Solok, but the

seconds are valuable, even with such a

great duration.

Professor Abbot was prosecuting his re-

searches along two lines. With a highly

sensitive bolometer, which has been brought

to such a high degree of excellency at the

Smithsonian Institution, he was investi-

gating the heat of the moon and the corona

;

and with four photographic lenses of 11 feet

focus, searching for intra-Mercurial plan-
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ets. A region about 20° x24° was covered

in the vicinity of the sun, and the expos-

ures were duplicated in order to check all

suspected objects.

The spectroscopic work was under the

general direction of Mr. Jewell. He him-

self used a 21-foot concave grating, used

without slit as an objective grating. Mr.

Dinwiddle employed a 6-inch prismatic

camera, and Professor Littell a flat grating

with slit, in order, if possible, to detect the

rotation of the corona. Professor R. W.
Wood's apparatus was used by Dr. Gilbert,

and several small cameras by Mr. Curtis.

At Fort de Koch were two instruments,

the 40-foot photoheliograph and the spec-

troscope in charge of Mr. Peters and Dr.

Humphreys, respectively. The latter was

a direct concave grating used without slit,

and had a ruled surface of 8 x 5 inches.

It was one of the last gratings ruled by

Schneider under the direction of Professor

Rowland, and was the largest grating ever

made. Unfortunately, the diamond broke

down in the middle of the ruling, and it was
found necessary in Sumatra to cover up

half of the grating; but notwithstanding

this fact, spectra of remarkable brilliancy

and definition were obtained.

At Sawah Loento were placed two instru-

ments under the direction of the writer.

The spectroscope was a 6-inch flat grating

of 15,000 lines, used without a slit in con-

nection with a quartz lens of 72-inch focus.

The camera had a focal length of 104

inches and an aperture of 6 inches, which,

however, was stopped down to 4|^ inches.

This was the instrumental outfit of the

governmental parties.

At Sawah Loento were also situated the

Massachusetts Institute party, and Mr. and

Mrs. Newall, of Cambridge, England, the

work of the former embracing a general

photographic program, together with inves-

tigations of the magnetic disturbance during

the eclipse. Our English cousins had some

very important spectroscopic problems to

carry out.

The three stations situated within fifty

miles of the equator had difficulties to con-

tend with that could not be shouldered on to

the backs of the Malays. The hot tropical

country requires a great amount of rain,

and from our experience it seems to get all

it needs. At Padang, according to the

meteorological reports, there is an annual

rainfall of 187 inches, an average of half

an inch each day. In fact there is seldom

a day without rainfall. Up to the first of

May, the sun had hardly been seen by us

in Sumatra. The result was that great dif-

ficulty was experienced in getting enough

clear weather to adjust the instruments, the

nights being as cloudy as the days. Profess-

or Barnard carried with him some portrait

lenses in order to continue his photographic

work on the Milky "Way, and carry his in-

vestigations into the southern heavens.

Those who know Professor Barnard will

acknowledge that he tried hard enough to

make the exposures, but he failed, owing to

continued cloudy weather, to get a single

fully exposed plate.

As the time approached closer and closer

to the day of the eclipse, great concern was

felt as to the probability of a clear sky for

the all-important six minutes shortly after

noon, on the day of May 18, 1901.

At Sawah Loento it dawned clearer than

it had been for a week, but about eight

o'clock it clouded up and dashed the hopes

of everybody to the ground. About ten

it cleared beautifully, and our hopes soared

again. First contact was observed with a

perfectly clear sky, but soon clouds began

to gather, and half an hour before totality

the sky was completely overcast.

A direct-vision spectroscope was em-

ployed to watch the 'flash,' but so cloudy

was it that the first 'flash' passed unnoticed

and the total phase had begun before we
were hardly aware of it. It remained
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cloudy throughout the eclipse, but was a

trifle clearer than at the beginning of to-

tality, so that the ' coronium ' line was

very well seen. The second 'flash' appeared

stronger than we would have thought pos-

sible through the clouds. The reappearance

of the sun was welcomed by a shout from

the Malays assembled in the valley.

On the spectrographs taken during to-

tality nothing of the coronal spectrum was

visible. The hydrogen lines H and K ap-

peared, but these were due to the upper

chromosphere. Although an exposure was

made about the time of the first flash, noth-

ing was found of this on the photographic

plate. The second flash, however, showed

more than was expected, and gave results

fairly well developed. The photographs of

the corona showed an extent of about a

diameter, but with very few details of

streamers.

At Solok the weather was even worse

than at Sawah Loento ; so dense were the

clouds, in fact, that the position of the

sun could hardly be seen. Mercury and
Venus, which were visible at Sawah Loento
throughout totality, were seen only for a

few seconds at Solok. So cloudy was it

that Professor Abbot did not even attempt

anything with his bolometer. With the

exception of this, all other programs were
carried out as if it had been clear. The
results, however, were almost nil. Where
Professor Barnard had hoped for marvel-

ous results of detail on his large 40x40
plate, hardly a trace -of even a prominence
was seen.

One hour after the eclipse was all over,

the clouds cleared away, and a beautiful

blue sky remained for the rest of the day.

Alas ! that the eclipse did not occur at one
o'clock instead of at twelve.

A few hours after the work was over at

Solok, word came to the despondent people

there, that at JFort de Koch the weather
had been perfect and that the program had

been carried out without a hitch. This

was good news indeed. Several excellent

spectrographs were obtained with the con-

cave grating ; the photographs taken with

the 40-ft. showed splendid detail in the

polar and equatorial streamers. Thus it

happened that one party of the American

expedition met with perfect success, one

with partial success, but the third with no

results at all to show for the hard work and

time spent.

The other observers in Sumatra fared

about as well as did the Naval Observatory

party, the clouds being general over the

region covered by the scientists. ISTowhere

else were they as dense as at Solok, but at

no place where an astronomical expedition

was located were perfect weather condi-

tions experienced except at Fort de Koch.

To meet such a perplexing state of afiairs

is rather disappointing after traveling half

way around the world in search of scientific

knowledge, but it is to be expected when
the object of investigation is the sun. The
conditions were not so bad as at the eclipse

of 1896, when no sun at all was seen, but,

coming so soon after the 1900 eclipse which

was so generall}^ observed in this country,

and with such perfectly blue and tranquil

skies, the contrast was anything but pleas-

ant.

At Sawah Loento, totality lasted 5 min,

41 sec. The chromosphere and promi-

nences at mid-totality would, it would have

been thought, have been so thoroughly

covered up that the atmosphere would not

have been lit up to any great extent, and

consequently it would be very dark during

totality. This was expected, and to pre-

pare for it lanterns were got ready to aid

the time-keepers and observers to see. But

the expected did not happen, and at no

time during totality was it too dark to see

the hands of an ordinary watch. In fact,

it was hardly any darker than at the eclipse

of last year, which the writer saw from
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Griffin, Ga. , situated near the northern

edge of the path of totality and experiencing

a duration of only 38 sec. The reason for

the brightness of the air was evidently the

sun shining on the clouds, which in turn

illuminated the atmosphere. The clouds

were cirro-cumulus, and, no doubt, very

high.

It is almost too early to tell just how
much our knowledge of the sun has been

increased, but it is certain that much of

scientific value will be added to science as

a result of the observations of the eclipse of

May 18, 1901.

To astronomers the voyage itself was

interesting in showing the stars of the

southern hemisphere, and in losing sight

for a couple of months, of Polaris, the star

that appeals to all of us as a personal friend.

Perhaps, outside the eclipse, the most

striking feature of the expedition astro-

nomically was the independent discovery

on May 3 of the great comet, the honor be-

longing to Mr. Dinwiddle of the Naval Ob-

servatory. It was indeed a magnificent

sight, appearing shortly after sunset, with

a sweeping tail visible to the naked eye for

more than eight degrees in length. We
watched eagerly during every clear night

—

but unfortunately there were not very many
beautiful nights—and it was photographed

by Professor Barnard. But, if the great

comet was seen, the sudden outburst of the

star in Perseus escaped our attention. After

leaving San Francisco, heavy weather and

cloudy nights were experienced till after

leaving Honolulu, February 28. As there

is as yet no cable to the Hawaiian Islands

—but this, we hope, is to come in the near

future—no tidings were received of the

new star until after the arrival of the party

in Sumatra, when Perseus was no longer

visible.

The expedition arrived in San Francisco

July 16.

The next eclipse that will be generally

observed is that of August 30, 1905, which

will be visible in Labrador, Spain, and

northern Africa. The points of investiga-

tion will be along the same lines as carried

out by the American parties, but it is to be

hoped that better weather conditions will

be experienced than in the Sumatra eclipse

of May 18, 1901.

S. A. Mitchell.
Columbia University.

SCIENTIFIC BOOKS.

Alaska: Volume I., Narrative, Glaciers, Na-

tives, by John Burroughs, John Muir and

George Bird Grinnell
;
Volume II. , His-

tory, Geography, Eesources, by William H.

Dall, Charles Keeler, Henry Gannett,

William H. Brewer, C. Hart Merriam,

George Bird Grinnell and M. L. Wash-
burn. New York, Doubleday, Page and

Company. 1901. [Superimpriuted] Harri-

man Alaska Expedition, with the cooperation

of the Washington Academy of Sciences.

[Edited by Dr. C, Hart Merriam.] With 39

colored plates, 85 photogravure plates, 5

maps and 240 text figures. Pp. xxxvii + 383.

Price, $15.

The Harriman Expedition of 1899 was one

of the scientific events of that year ;
and the

issue of this sumptuous summary of results is

one of the literary events of the current year.

Conceived as a pleasure trip, matured in mind

as a summer school for a family and a few

friends, the Harriman outing took final form as

an expedition for research in a region of para-

mount present interest to science, industry,

commerce and public policy. The sea trip

—

the essential part of the expedition—was made

in the steamer George W. Elder, with an aggre-

gate personnel (including officers and crew) of

126. The ' scientific party ' numbered 25, and

there were three artists, two photographers, two

stenographers, a surgeon, an assistant surgeon

and a trained nurse, besides eleven hunters,

packers and camp hands. Nor was the ' scien-

tific ' corps such in name only ;
none were

smatterers, and all ranged from distinction

through eminence to preeminence in their re-

spective lines, which included anatomy, botany.
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engineeriDg, ethnology, forestry, geography,

geology, mineralogy, ornithology, paleontology

and zoology. Along all these lines the re-

searches were energetic and successful; and the

more general results are incorporated in the

two volumesjust issued, and in a series of special

memoirs now in the course of publication by

the Washington Academy of Sciences, but de-

signed for ultimate reissue in volumes supple-

mentary to those under notice. These volumes

themselves, produced as they were by leading

authorities, must form a standard source of

knowledge concerning Alaska ; and when the

series is completed it will undoubtedly com-

mand a high place among the classics of place

and country.

The body of the first volume opens with a

narrative of the expedition by John Burroughs
;

then follow chapters on the ' Pacific Coast

Glaciers,' by John Muir, and on the ' Natives of

the Alaska Coast Eegion,' by George Bird

Grinnell. The second volume comprises ' The
Discovery and Exploration of Alaska,' by
William Healey Dall ;

' Days Among Alaska

Birds,' by Charles Keeler ;
' Forests of Alaska,'

by Bernard E. Fernow ;
' General Geography,

'

by Henry Gannett ;
' The Alaska Atmosphere,'

by William H. Brewer ;
' Bogoslof, Our Newest

Volcano,' by C. Hart Merriam ; 'The Salmon
Industry,' by George Bird Grinnell ; and 'Fox
Farming in Alaska,' by M. L. Washburn.
There is also a preface by Mr. Harriman and
an introduction by Dr. Merriam, together with
an opening poem by Charles Keeler

; while the

work ends (save for the excellent Index) with
an efiectivepoem by Dall, captioned ' The Song
of the Innuit ' and (somewhat tautologically)

listed as 'The Innuit People.' It would be

impracticable to abstract the papers prepared
by the several contributors ; it must suffice to

note that they are, without ei^ception, excel-

lent, authoritative, well written, and carefully

edited by a participant in the expedition, him-
self a recognized authority in scientific matters.

Merely as examples, it may be noted that the

chapter on glaciers came from the pen of the

world's most sympathetic student of ice fields

and ice streams
; that the historical chapter

was written by the leading authority on Alas-

kan exploration ; and that the account of

Alaskan geography and the accompanying
maps were prepared by our foremost practical

geographer. The maps, although small, show
the general features of the territory satisfacto-

rily ; they are, of course, quite up to date, em-
bracing the results of all surveys up to 1900,

including those of the expedition itself, as well

as those of the U. S. Geological Survey and the

U. S. Coast and Geodetic Survey.

The volumes are especially notable for the

beauty and fidelity of the illustrations, most of

which were based on photographs. The litho-

graph plates have never been excelled in deli-

cacy and refinement of both color and forni;

many of them are pictorial gems, displaying

landscape and waterscape, mountain and valley,

flower and foliage, fur and feather, with a faith-

fulness seldom sought and never passed. The
photogravures are of corresponding excellence

;

while the text figures combine artistic quality

and graphic fidelity in remarkable degree. The
typography, paper and binding are correspond-

ingly sumptuous ; so that the book is a thing of

beauty as well as an object of utility.

Perhaps the most serious defect of the work
(despite evident 'editorial care, which might

well have been more prominently acknowl-

edged) is the discontinuity naturally growing

out of the multiple authorship ; another defect,

which must somewhat discommode librarians

and dealers as well as students, is the absence

of a definite title. 'Alaska,' indeed, stands out

boldly on the title-page in carmine ink, while

the publisher's imprint and the expeditionary

superimprint and vignette are uniform, but

otherwise the title-pages are diverse—and worst

of all, the title on the back is not that of the

book but that of the expedition, ™. _ __

The Protozoa. By GARY N. Calkins, Ph.D.

Columbia University Biological Series, Vol.

VI. New York, Macmillan Co. Price, |3.

It is no easy task to compress into a volume

of scarcely more than 300 pages a resume of

even the more important facts and theories re-

lating to a large group of organisms like the

Protozoa. The difficulty of the task is appar-

ent when one stops to consider that the very

position of the Protozoa in the animal kingdom

has of necessity enveloped them in a nimbus of
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biological speculation. They have been and
will long continue to be the one group about

which cluster the numerous theories of bio-

genesis, the origin of the Metazoa, the origin

and significance of sex, heredity and death, the

dawn of consciousness and instinct and innu-

merable problems of lesser magnitude. Dr.

Calkins is to be congratulated on having worth-

ily overcome, or at any rate adroitly avoided,

many of the diflSculties of this task. At the

same time he has upheld the high standard of

scholarship set by the previous volumes in the

well-known * Biological Series.

'

As Dr. Calkins infornas us in his preface,

"The subject-matter of the volume is treated

from three points of view : (1) The historical,

to which the first chapter is devoted. (2) The
comparative to which five chapters are given,

one to the group of Protozoa as a whole, the

other four to the main classes. (3) The gen-

eral, to which three chapters are devoted.

One of these is given to the phenomena of

old age or senile degeneration in Protozoa

and renewal of youth through the union of two

individuals, and to the bearing of these phe-

nomena upon sexual reproduction in general.

Another is given to the special structures of

nuclei and centrosomes of the Protozoa ; this,

the most technical chapter in the book, is in-

troduced because of the growing importance

which the Protozoa have in the problems of

cellular biology, especially with those dealing

with the origin of the division-center and its

accompanying structures in the cells of the

Metazoa. The last chapter is devoted to a con-

sideration of the physiology of the Protozoa,

with especial reference to the Protozoa as or-

ganisms endowed with the powers of coordina-

tion and of adaptation, which up to the present

time have eluded physical and chemical anal-

ysis."

In pursuing this general plan the author has

consistently resisted the temptation of involv-

ing himself in undue detail, and it is evident

that he has everywhere striven to give proper

shape and proportions to his work. In some

parts of the volume, however, this brevity

almost borders on meagerness and obscurity.

The student who has long been irritated by the

unsatisfactory text book accounts of the life-

histories of the Sporozoa will certainly wish

that Dr. Calkins had expanded his excellent

chapter on these organisms and introduced a

fuller account of recent works on the Gregar-

inida and Hsemosporidia. We miss, e. g., an

account of Apiosoma bigeminum, the source of

Texas fever, and its transfer by the cattle-tick

{BoopMlus bovis) in a manner analogous to the

transfer of Plasmodium malariss by the mosquito

(Anopheles). We should also have welcomed a

fuller treatment of the geographical distribu-

tion of the Protozoa in general, their modes of

dissemination and the phenomena of anabiosis.

Many morphologists and physiologists will

wish that the author had dealt more critic-

ally with the conception of * rejuvenescence,'

a conception which smacks of ' Naturphi-

losophie ' and is at most only an anthropo-

morphic ' Photographie des Problems.' The
facts of parthenogenesis, both natural and arti-

ficial, appear flatly to contradict the assumption

of Maupas and others that the temporary or

permanent union of two exhausted cells results

in one or two rejuvenated ones. This view was
repudiated by Weismann on very good grounds

several years ago.

The work of Calkins contains a classification

of the Protozoa carried out to the families and

genei'a. Unfortunately it is appended to three

separate chapters and printed in such a form as

to violate the very first rules of taxonomy.

Classes, sub-classes, orders and suborders are

all introduced in the same style of type and

the various groups are coordinated in such a

manner as to render a rapid and easy survey of

the classification difficult, if not impossible.

Taxonomy is the quintessence of our present

morphological knowledge, and it is time that the

prejudices of the narrow-gauge morphologist be

not still further fostered by negligence in tabu-

lating the essentials of the very science to which

he is devoting himself with the characteristic

myopia of one who sees not the forest because

he is studying the venation of its leaves.

The volume is written throughout in a good,

orderly style. Words like ' mononucleate ' and
' unshelled,' in the sense of * shell less ' are

conspicu'busly rare. The illustrations are clear,

though occasionally too coarse for representa-

tions of such minute organisms. This is very
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noticeable when they are compared with the

delicate figures of Biitschli. Scarcely more

than one tenth of the figures are original, and al-

though the author has endeavored to avoid the

commonplace in his selections from other

writers, there is still a goodly array of the old

and tiresome figures which seem to be as im-

mortal as the Protozoa they represent, if one

may judge from their perpetual metempsychoses

in our zoological charts and text-books. The

volume closes with an extensive, but by no

means complete, bibliography and a good double

index.

There can be no doubt that the volume

should and will find a place in all our labora-

tories as a handy compendium of a marvelous

group of organisms of basic importance in all

our work in zoology, physiology and compara-

tive psychology.
W. M. Wheeler.

Annual Report of the Chief of the Bureau of

Steam Engineering. 1901. Washington, Gov-

ernment Print. 1901. 8vo. Pp. 70.

Admiral Melville reports in this document

upon the condition and progress of the engi-

neering branch of the United States navy, its

personnel and material. The report is concise,

clear, frank and illuminating. This Bureau has

charge of all the machinery, of the navy, de-

signs the engines, the boilers and machinery of

the naval fleet, writes the specifications and
contracts for such as may be built by private

constructors, supervises the construction, makes
the tests of completed machinery and has charge

of the maintenance and repair of all such ma-
chinery. It expends $3,000,000 to $4,000,000

each year, mainly in repairs and preservation

of the engines and boilers of the fleet. Of this

work the report gives a detailed account, which
is, however, not of special interest to the lay-

man.

The new Naval Academy buildings, now
under construction, are expected to cost about

$7,000,000. Admiral Melville asks that, of this

total, about $250,000 be applied to the construc-

tion of a laboratory for research in the physical

sciences having direct application in engineer-
ing and marine construction. The building is

to be two stories in height and 150 by 110 feet

in plan, conforming in style of architecture

to the buildings, planned for the Academy,
now in progress. It is proposed to appropriate

$150,000 for its equipment. This enterprise, if

perfected, is another step in the direction of

conforming the plan and workings of the Naval
Academy to those of the great technical col-

leges of the world, and especially in the incor-

poration into its curriculum of experimental

work in research as well as professional instruc-

tion.

With the resources of the general govern-

ment available, the comparatively small ex-

penditures needed to make the military and

naval academies professional schools of the

highest class, not only, as previously, in their

organization and administration, but also in

their equipment and in a complete and thor-

oughly modern curriculum, should be readily

obtained, and these schools should take their

rightful places as ideal, representative and

model professional schools, in the extra-profes-

sional departments as well as in those which are

purely vocational. In the applied sciences,

particularly, they should be made perfect ex-

emplars of the type which every civil as well

as naval and military institution of learning

should approximate as closely as means and
the character of its faculty may permit.

Admiral Melville is pioneering here as effect-

ively as when within the arctic circle and more
usefully than ever did any explorer. He de-

mands that the scientific departments of the

Naval Academy, and especially the professional

engineering division, be ' placed upon an equal-

ity with several universities whose colleges of

mechanic arts and science in equipment far

surpass the engineering outfit of the academy
plant.'

The staff for this laboratory is to be organ-

ized from cadets and their teachers with, per-

haps, one of the oflBcers of the old engineer

corps as its director. It is not only to be

used in the investigation of the technical prob-

lems of the engineer department and of the

naval service, but in the furtherance of the

schemes of inventors where promising to be

useful to the government or the public, also in

testing all the appliances related to naval work;

the materials and apparatus purchased by the

Navy Department ; and in the investigation of
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especially importaut questions, such as relate

to the economy of liquid fuel, the value of the

steam-turbine, the form and proportions of pro-

pellers, the use of electricity and the value of

electric apparatus aud transmissions, the causes

and preventions of corrosion of boilers, con-

densers and machinery, the best forms of

boiler, the balancing of engines, the develop-

ment of a storage battery suitable for naval

use and the use of compressed air and of gas

and oil engines.

The splendid work of the laboratories of the

colleges and technical and professional engineer-

ing schools of our own country and, particu-

larly, of Germany is referred to as illustrating

the promise of this enterprise.

The Chief of Bureau devotes some space to

the subject of the personnel and the organiza-

tion of the naval establishment, stating that the

' Personnel bill ' has thus far failed of complete

and satisfactory result and asserting that it can

only be expected that its purpose will be effected

when the oflBcers of the navy of every class

cordially unite to carry its provisions into effect

completely and efficiently. He quotes Mr.

Eoosevelt, who, in the original report upon

this plan, asserted ' every officer on a modei-n

war vessel has to be a fighting engineer.'

The union of the engineer corps with the

line of the navy, however, has not been a

complete success, so far as intended to provide

the service with a body of officers equally at

home above and below decks and capable of

efficiently handling the great ' war-engine ' in

its every department and detail. The young

officers should be given large and responsible

charge of work in the engineering departments

and trained as experts ; otherwise that failure

which was anticipated by many friends of the

navy during the discussion of the bill, as a pos-

sibility if not a probability, must be looked for

as certain.

It is stated that for every three officers taken

from the engine-room for duty on deck, only

one has been transferred from deck to engine-

room, and the vitally essential care of motive

power is coming thus to be impossible ;
unless,

indeed, a radical change of method be adopted.

The ' engineer's war-engine, ' according to

Eoosevelt, must be in the care, each in his

province, of a crew of officers and men com-

petent, individually as well as collectively, to

handle its complicated and costly machinery

with efficiency and economy. Thus far the new
provision of law has not insured even the main-

tenance of the former efficiency of the great

machine. The condition is critical and the

Chief of Bureau shows courage as well as dis-

cretion in his discussion of the subject.

R. H. Thurston.

Boscoe-Schorlemmer^ s Lehrbuch der organischen

Chemie. Von Jul. Wilh. Brtjhl, Professor an

der Universitat Heidelberg. Sechster Theil,

bearbeitet in Gemeinschaft mit Eduard Hjelt

und Ossian Aschan. Braunschweig, Fried-

rich Vieweg und Sohn. 1901. Pp. xxxix -f-

1045. Price (bound), M. 24.

This is the eighth volume of the German
edition of Roscoe and Schorlemmer's ' Treatise

on Chemistry,' and is the sixth part of the por-

tion dealing with oi'ganic chemistry. It in-

cludes a consideration of the vegetable alka-

loids, glucosides and bitter principles, natural

coloring matters, chlorophyll, lichen substances

and such indifferent bodies of vegetable origin

as have not been considered in previous vol-

umes.

Somewhat more than one half of the volume

is given to the alkaloids. The primary classi-

fication of these is based on the group charac-

teristic of their structure. This gives the pyr-

rolidine, pyridine, quinoline and isoquinoline

groups and a group containing alkaloids of un-

known structure. Within each group they are

further classified in accordance with the plant

or family of plants from which they are de-

rived, this latter classification depending on the

well-known fact that alkaloids found in the

same plant, and often those found in different

plants of the same family, usually have closely

related structures.

About one fourth of the book is given to the

glucosides and about eighty pages are given to

chlorophyll and the same number to lichen sub-

stances. The discussion of chlorophyll is es-

pecially full and satisfactory and includes a good

bibliography of the subject. In this portion,

especially, the needs of the biologist as well as

of the chemist have been considered.
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The general plan of the work includes a his-

torical account of the discovery and study of

the more important sutjstances considered.

While it lays no claim to that exhaustive com-

pleteness in detail which is characteristic of

Beilstein's Handbook, it is much easier to se-

cure from it a knowledge of the present views

of the structure of particular compounds, and

of the basis on which such views rest. Consid-

erably more space is given to the alkaloids than

is devoted to the same topic in Beilstein. The
book covers the literature of its subject up to a

very recent date and the information to be

found in it is very reliable and satisfactory.

W. A. NOYES.

SCIENTIFIC JOURNALS AND ARTICLES.

The first number of the first volume of the

American Journal of Anatomy was published on

November 7, its contents being as follows

:

'The Development of the Limbs, Body-wall and
Back '

: Charles Russell Baedeen and Warren
Harmon Lewis.

' The Intralobular Framework of the Human
Spleen '

: Preston Kyes.
' Studies on the Neuroglia ' : G. Carl Hubee.
' The Normal Histology of the Human Hemolymph

Glands ' : Aldeed Scott Waethin.
' On the Morphology of the Pineal Region, based

upon its Development in Acanthias '
: Charles Sedg-

wick MiNOT.

The editorial board, consisting of Lewellys F.

Barker, University of Chicago
; Thomas Dwight,

Harvard University; Simon H. Gage, Cornell
University; G. Carl Huber, University of Mich-
igan

;
George S. Huntington, Columbia Univer-

sity; Franklin P. Mall, Johns Hopkins Univer-
sity; Charles S. Minot, Harvard University;
George A. Piersol, University of Pennsylvania,
and Henry McE. Knower, Secretary, Johns
Hopkins University, have sent with the first

number the following prospectus : The Amer-
ican Journal of Anatomy has been founded to
collect into one place, and present in a worthy
manner, the many researches from our inves-
tigators, now scattered through many publica-
tions at home and abroad. Human anatomy in
America needs as high a standard of reference
as it has in other countries. Without such a
standard it fails to make for itself any proper.

satisfactory or stimulating impression. The
best interests of modern scientific medicine will

be greatly advanced by the upholding of such
a standard in this fundamental subject through
a journal of high character. Many aspects of

comparative anatomy, embryology, histology

and cytology are so intimately bound up with
the problems of human anatomy that these sub-

jects will be included within the scope of the

new journal. It will be the aim of The Amer-
ican Journal of Anatomy to recognize this close

natural relationship between the various

branches of the science, and to publish results

of the best original work of American students

of anatomy. The most cordial assurance of

support has been given by the collaborators,

and this we believe is sufficient indication of

the results to be expected. A number of gen-

erous persons, whose names will appear later,

have given some financial support to help us in

gaining a foothold in a suitable manner. The
journal must, however, look to those who are to

be benefited by its publication for its real and

permanent support ; and a good list of regular

subscribers is expected and required to main-

tain it. It is hoped that those interested in

promoting a worthy development of research

in America, in the subjects included within the

scope of this journal, will energetically assist

us.

The October number of the American Geologist

contains a number of interesting articles. John

A. Dresser writes on ' The Petrography of

Shefford Mountain.' The mountain discussed

is one of a series of volcanic hills in the St.

Lawrence Valley about fifty miles east of

Montreal, Canada. The author concludes that

the mountain is a laccolith, and that it con-

tains three different flows represented by three

different classes of rocks, viz : essexite, nord-

markyte and pulaskite. ' Paleontological

Speculations,' by S. P. Gratacap is a continu-

ation of a discussion begun in a number of a

preceding volume. Mr. Warren Upham dis-

cusses ' Niagara Gorge and Post Glacial Time,'

in which he gives some reasons based on re-

cent investigations for estimating the duration

of the Niagara River at 7,000 years. It is

claimed that this estimate is more in harmony
with estimates from other sources by Winchell,
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Andrews, Emerson and others, than the longer

period usually ascribed to this work. A ' Note

on Certain Copper Minerals,' by A. W. Win-

chell, describes chalcopyrite and bornite found

as an accidental furnace product replacing the

iron rails in a calciner at a copper mine in Mon-

tana. The editorial comment includes an

obituary notice with a short biography of Edw.

W. Claypole, of Pasadena, California.

The first number of a journal devoted to

biological chemistry, entitled Beitrdge zur

chemischen Physiologie und Pathologie—Zeit-

schrift fur die gesammte Biochemie, and edited by

Dr. Franz HofFmeister, professor of physiolog-

ical chemistry at Strassburg, was issued re-

cently. Its appearance may be interpreted as

the outcome of the increasing application of

chemical methods to the solution of biological

and pathological problems.

SOCIETIES AND ACADEMIES.

NATIONAL ACADEMY OF SCIENCES.

The National Academy held its autumn

meeting at the University of Pennsylvania,

Philadelphia, on November 12, 13 and 14. The

papers entered to be read were as follows :

'Note on Linear Force exerted by Growing Crys-

tals '
: Geokge F. Becker.

' Note on the Orogenic Theory of Tilted Blocks ' :

George F. Becker.
' On the Vaso-motor Supply of the Lungs ' : Ho-

ratio C. Wood, Jr. (Introduced by George F.

Barker.

)

'Biographical Memoir of Frederick Augustus

Genth '
: George F. Barker.

'On the Pseudo-catalytic Action of Concentrated

Acids ' : James M. Crafts.

'On the Use of the Stereographic Projection in

Making Accurate Maps ; with Criticism of some Re-

cent Methods of Map Projection '
: Samuel L. Pen-

field.
' On the Logic of Eesearch into Ancient History ' :

Charles S. Peirce.
' Observations on Tungsten ' : Edgar F. Smith.

' The Monafeomic Gases ' : George F. Barker.
' Snake Venom in Eelation to Haemolysis, Bacter-

iolysis and Toxicity ' : S. Weir Mitchell and

Simon Flexner.
' The Tendency of Complex Chemical Radicals to

control Crystallization because of their Mass Effect
;

a Study in Isomorphism '
: Samuel L. Penfield.

' On the Nature of the Double Halides ' : Ira

Eemsen.
' Biographical Memoir of General John Newton '

:

Cyrus B. Comstock.
' Dolichocephaly and Brachycephaly as the Domi-

nant Factors in Cranial Evolution '
: Henry F. Os-

BORN.
' Cranial Evolution of Titanoiherium II. ' : Henry

F. OSBORN.
' Latent or Potential Homology '

: Henry F. Os-

BORN.
' A New Gauge for the Direct Measurement of Small

Pressures ' : Edward W. Morley and Charles F.

Brush.

'Transmission of Heat through Vapor of Water

at Small Pressures ' : Edward W. Morley and

Charles F. Brush.
' On the Newer Forms of Incandescent Electric

Lamps ' : George F. Barker.
'On Quadrant Electrometry with a Free Light

Needle highly charged through a Conductor of Ion-

ized Air '
: Carl Barus.

' On Nuclear Condensation in the Vapor of Non-

Electrolytes like Benzene ; and on Graded Condensa-

tion '
: Carl Barus.

'The Work of the International Association of

Academies ' : Henry L. Bowditch.

'A Method of Rearing Marine Larvae ' : Caswell
Grave. (Introduced by William K. Brooks.)

the academy op science op ST. LOUIS.

At the meeting of the Academy of Science of

St. Louis, on the evening of November 4, 1901,

Professor Alexander S. Chessin spoke ' On the

Motion of a Top, taking into Account the Rota-

tion of the Earth,' giving an abstract of his re-

searches on the earth's rotation as manifested in

the motion of bodies on its surface, the details

of which he hoped to present shortly in a series

of papers.

Two persons were elected to membership in

the Academy. William Trelease,

Recording Secretary.

the ELISHA MITCHELL SCIENTIFIC SOCIETY.

The 137th meeting of the Society was held

on November 12, 7:15 P. M., in the chemical

lecture room, Person Hall, University of North

Carolina. The following papers were read :

'A Short Cut Percentage Calculation': E. V.

Howell,
'Cold Light' : J. W. Gore.

Chas. Baskehville,

Secretary.
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DISCUSSION AND CORRESPONDENCE.

PHYSIOLOGICAL EFFECTS OF DIMINISHED AIR

PRESSURE.

To THE Editor op Science : In a commu-

nication published in SCIENCE foi- November 1

(p. 696), Mr. H. H. Clayton, of Blue Hill

Observatory, gives some observations on the

number of his pulse-beats, noted during a recent

ascent of Pikes Peak by railroad. The pulse

increased from 78 beats per minute at Manitou

(6,662 ft.) to 92 at the summit of the mountain

(14,147 ft.). Mr. Clayton's note recalls some

similar observations made by the writer in Peru

in 1897, during two ascents of El Misti (19,200

ft.), then the site of the highest meteorological

station in the world, established by Professor S.

I. Bailey, and operated by the southern station

of the Harvard College Observatory at Are-

quipa. Both ascents were made on mule-back,

so that no physical exertion was necessary. The
first ascent was on October 7, the start being

from the Observatory (8,050 ft.) on October 6.

Although provided with clinical thermometers

and with a sphygmograph, the writer suffered

so severely from mountain sickness that he

made very little use of his instruments. His

temperature at 5:30 p. m., October 5, twelve

hours before leaving Arequipa, was 98°. 4; his

respiration 24, and his pulse 90. On the sum"
mit of El Misti the body temperature was
96°,4 ; the respiration 34, and the pulse 110.

Twelve hours after arrival at Arequipa the

figures were 98°. 0, 24 and 85 respectively. A
rather unsatisfactory sphygmograph curve was
obtained on the summit.

The second expedition to El Misti was made
on November 9, 1897, and on this trip the

writer suffered much less from mountain sick-

ness than on the previous one. At an alti-

tude of 15,700 ft. a short walk of about 100
yards was taken to the instrument shelter.

Two stops were necessary on the way, to get

breath. An hour after this exercise, the pulse

was 128, the body temperature 97°.0, and the
respiration 30. The corresponding figures

twelve hours before leaving Arequipa were 91,
98°. 6 and 20. The night was spent at 15,700
ft. The body temperature immediately after

waking in the morning was 96°. 2 ; the pulse

112, and the respiration 30. Twenty minutes

after reaching the summit, the temperature was
97°. 2, the pulse 120, and the respiration 32.

In an hour and a half the respiration was 35,

the pulse and temperature remaining the same.

In two hours the temperature was 96°. 8, the

pulse 112, and the respiration 34. Three

fairly good sphygmograph curves were obtained

on the summit. These curves possess some
interest as being, so far as I have been able to

learn, the first, with possibly one exception, to

be secured at so great an altitude as 19,200 ft.

At any rate, no curve from so great an altitude

was reproduced until a copy of one of these

tracings from the Misti summit was printed in

an article by the writer in the Journal of the

Boston Society of Medical Sciences for June, 1898.

On the second expedition to El Misti the

descent was begun two hours and a half after

reaching the top. At the hut at the base of

the mountain (15,700 ft.), after walking to and

from, the shelter, the pulse was 130, but the

respiration had decreased to 30. One hour

after arriving at Arequipa the temperature was
98°. 2, the pulse 116, and the respiration 22,

and twelve hours after arrival the pulse had

fallen to 82—about the writer's normal at the

Observatory—and the respiration to 22, the

normal being 20.

In counting the pulse on the summit it was
quite unnecessary to place the finger on the

wrist. The heart-beats could plainly be heard.

E. Dec. Ward.
Harvard University,

November 2, 1901.

PRACTICAL AMELIORATIONS OP ENGLISH

GRAMMAR.

Every year or so a * practical grammar ' of

our mother-tongue is announced as on the eve

of publication, and, when the book appears,

every teacher and student who had been hoping

for some real progress in ridding the language

of the impedimenta of barbarism and the use-

less paraphernalia inherited from classical sche-

matism, experiences a keen sense of disappoint-

ment.

Perhaps the greatest intellectual feat so far

accomplished by English-speaking peoples all

over the globe has been to free their mind-tool

so largely from the shackles of grammar. So

much having been done already in this direc-
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tion, we ought to make further advances to-

ward ideal speech. All such advances will

serve English well in the struggle for adoption

as the world-language, for the more cosmo-

politan, the less grammatical, in the classical

sense, must it be.

It needed no prophet to foretell the fate of

Latin as a would-be international tongue. In

the nature of the case, it could never be more
than the artificially propagated and sustained

speech of more or less extensive and widely

scattered societies, cliques, clubs and associa-

tions (political, religious, scientific, etc.), for

the mind of the Aryan and Semitic races was
capable of something higher than speaking

through a death-mask, and other populous na-

tions have also to be reckoned with—nations

like the Chinese, Japanese, Malays, Hindus

—

who cannot be expected to welcome a dead
language over against a live one. Evolution,

too, has written a like epitaph over Greek,

which some enthusiasts would fain have us ac-

cept as a universal language. No such back-

ward step is probable or even possible. Against

all competitors in the field, English is favored

by its increasing degrammatization and the

open hospitality it extends to new words from

every language under heaven.

Phonetic spelling must triumph in the end,

and as complete a victory waits also for free

speaking and free writing

—

i. e., language un-

trammeled by grammatical artificialities. Not
a backward-looking Volapiik, but English with

its face to the future foreshadows the true

world-language. Phonetic spelling has already

made a good beginning, which suggests the

possibility of similar intentional reforms in

English grammar. The present writer will

content himself with specifying certain

ameliorations of grammar, which, perhaps,

may serve, like the ten * rules ' for amended
spelling proposed in 1883 by the English and

American Philological Associations, or the list

reported by the American Committee in 1886,

as starters for more ambitious movements of

reform.

The list is as follows :

1. Drop the so-called subjunctive mood alto-

gether. It is moribund in much of our best

prose, and can be allowed to die out of our

poetry with no injury to rhyme or reason,

strength or beauty.

2. Drop inflected forms for the past tense and
past participle, making all new verbs, whether
introduced from foreign tongues or made within

the language itself, conform to the type of hit,

let, etc. In America, in particular, drop gotten.

3. Avoid the use of differing forms for verb

and noun. Follow the model of boycott, under
' rule ' 2.

4. Avoid the use of plural forms of nouns,

making all new substantives, whether borrowed
from other languages or born of the mother-

tongue, conform to the model of sheep, deer, etc.

5. Avoid the use of Greek or Latin names for
' new things.' Follow the good example of cer-

tain scientists, and name them after their dis-

coverer, the place of origin, etc. Make new
words here conform to the model of gatling,

ampere, and the like.

6. Avoid the use of feminine forms of nouns

previously employed with reference to males,

letting the thought control the grammar.

Drop particularly authoress, poetess, etc.

7. Avoid forming adverbs by inflection, using

for all new words of this class the same form

for adjective (or other word) and adverb.

8. Omit the conjunction that wherever possi-

ble. For example, in such cases as ' I know
that he is dead.'

9. Use but and aa as full-fledged prepositions.

10. Drop whom, using who for both cases.

11. Ceasing the attempt to distinguish be-

tween who and that, and that and which, let the

fittest survive in each instance.

12. Use the pronouns compounded of self and

their plurals, both as subjects and objects.

13. Drop the apostrophe in the possessive case.

Other suggestions might be made, but these

cover sufiicient ground for the present.

Alexander F. Chamberlain.

Clark University, Worcester, Mass.

SHOBTEB ARTICLES.

CATALASE, A NEW ENZYM OF GENERAL OCCUR-

RENCE.

The study of the enzyms has been pursued

with growing interest by a number of scientists

during later years. These unorganized fer-

ments being substances of a highly ephemeral
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nature, the method of investigating them has

departed somewhat from the paths usually-

followed in determining the composition, ef-

fects and r61e, of organic combinations in

vegetable and animal organisms. The nature

of the enzym is still a matter of much doubt.

Of their action we are more sure, and it is

along this line that we have become familiar

with the nature of some members of this very

interesting group of compounds. The r61e of

the enzym in the life processes may also in

some cases be defined with certitude.

Beginning with a few, the study of unorgan-

ized ferments has brought to light many-

others. Out of the growing number some are

already put to important uses, -while others bid

fair to become of great value to many industries.

Dr. Oscar Loew in his studies on tobacco (Rpt.

No. 68, Div. of Veg. Phy. and Path. U. S.

Dept. of Agr.) goes further in the study of un-

organized ferments than ascribing to one a

special role and shows the general distribution

and seeks a reason for its existence of an

enzym, to which he gives the name catalase.

In the work with this enzym, in which the

writer took some part, the most striking char-

acteristics were its very general dissemination,

its persistence, and its ability to break down
hydrogen peroxid. In the examination of a

large number of animal and vegetable organs

this enzym was found present, in greater or

less amount, in every instance. Its diflferen-

tiation from other unorganized ferments is es-

tablished by a large number o tests with

various reagents. Among other characteristics

it was found to be more persistent than any
other known enzym. This was especially

noted in dried vegetable substance as seeds

and leaves, being found present in a herbarium

specimen of the latter examined after a lapse

of over 50 years.

The ability of catalase to break down hydro-
gen peroxid appeared to be its most striking

peculiarity, and this led the author to believe

that it might perform such a service in the

phenomena displayed by living matter. Tests

go to show that it belongs to the class of oxi-

dizing enzyms and its very general occurrence
and uniform actions indicate that it plays some
important role in physiological processes.

From his studies the author gives the follow-

ing as the most plausible explanations of the

action of catalase in vegetable organism : (1)

It destroys instantly the hydrogen peroxid,

probably formed in cells during the oxidation

caused by the respiration process
; (2) it loosens

chemical affinities in certain compounds so that

the protoplasm can more easily split or oxidize

them. "In other words, catalase might rep-

resent 'an aid for fermentative as well as for

respirative phenonomena." D. W. May.
U. S. Department of Agricultuee.

TOADS KILLED BY SQUASH-BUGS.

During the past summer the Entomological

Department of the New Hampshire College

Agricultural Experiment Station carried on in-

vestigations on the common squash-bug {Anasa

tristis), which has been so abundant in some

portions of the State the past season, Mr.

Kirkland, in Bulletin 46, Mass. Agr. Exp. Sta.,

recorded the bug to have been found in the

stomach contents of toads ; Mr. Chittenden, in

Bulletin 19, 1899 (New Series), U. S. Dept.

Agr., states that Dr. Judd likewise found a bug

in a toad's stomach. This suggested that the

toad is probably an enemy of the squash-bug,

and experiments, made to determine this, showed

the following interesting results : When a

squash-bug nymph o the fifth stage was sud-

denly introduced into a half pint, open, wide-

mouthed specimen jar containing a half grown

live toad, so that the Batrachian would get the

full effects of the pungent fumes given oflf by

the bug, the toad was thrown into a temporary

stupor, the efi^ect being similar to that of chloro-

form. As the number of bugs was increased

the effect on the toad was increased. When as

many as seven bugs were introduced the toad

fell into a profound stupor and died in the

course of twenty-four hours.

On September 8, an adult, that had been kept

in the laboratory vivarium with a scant food

supply for several days, was placed in a quart

jar of the same construction as the one men-

tioned above, and eight bugs were introduced.;

these bugs, however, had been so much dis-

turbed previously that the source of the pun-

gent secretion had been temporarily exhausted.

The toad hesitatingly devoured three, after
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which she would remove with her front feet

every specimen that made an attempt to ascend

the wall of her enclosure ; but these bugs were
not eaten. The toad was then transferred to

another jar of the same size and construction

and eight bugs were suddenly introduced from

the squash leaf so that the toad would get the

first and fullest effects of the odor ; the result

was that the animal went through a series of

contortions followed by a short period of stupor

similar to that mentioned before. Upon re-

covery the toad was again removed to the vi-

varium where it now lives in partial hibernation

.

A young red spotted salamander was affected

and killed as easily as the half-grown toad,

while for the common field frog a greater num-
ber of bugs were required to bring about simi-

lar effects, the frogs also being killed. Many
experiments with snakes were tried, but no ill

effects from the secretion of the bugs were

apparent.

The odor that the bug gives off emanates from

a clear, slightly greenish liquid expelled from

the extremity of the alimentary canal ; when
it comes in contact with the air the odor is

given off almost instantaneously while the

liquid remains to evaporate.

These experiments are still in progress and
when completed will be published in detail.

They seem to open up an interesting field for

investigation as to the protective value of the

odoriferous secretions of many of the Heterop-

tera.

Albert F. Conradi.
Nbw Hampshire College Agricultural

Experiment Station, Durham,
October 29, 1901.

CUBRENl NOTES ON METEOROLOGY.

THE WEATHER BUREAU.

The address presented at the Convention of

Weather Bureau officials, held at Milwaukee

last August, by Professor Willis L. Moore, Chief

of the Weather Bureau, is printed in the Oc-

tober number of the National Geographic Maga-

zine. The salient facts in the history of the

weather service are given, and special emphasis

is laid on the tangible results of the Weather

Bureau's work. It is a pleasure to see the

name of Professor Cleveland Abbe, the fore-

most living American meteorologist, linked

with the names of Eedfield, Espy, Maury and
Loomis in this article. Some of the statistics

given by Professor Moore are worthy of note

here. Thus, in the case of cold-wave warn-
ings, the statement is made that 100,000 tele-

grams and messages are frequently distributed

within a few hours. During one cold wave
$3,400,000 worth ofproperty is estimated to have
been saved as a result of the information issued

by the Weather Bureau. The system of distrib-

uting warnings of gales dangerous to naviga-

tion is so perfect that '

' the Chief of the Weather
Bureau, or the forecaster on duty at the Cen-

tral Office, can dictate a storm warning and
feel certain that inside of one hour a copy of

the warning will be in the hands of every ves-

sel master in every port of material size in the

United States, provided that it is his desire

that a complete distribution of the warning be

made."

Eeference is made to the important work of

the Bureau in connection with measurements
of snowfall in the high mountains of Montana,
Wyoming, Idaho, Utah, Arizona and New
Mexico, which make it possible to estimate the

probable supply of water to be expected for

irrigating purposes, and also to the recently

inaugurated forecasts of wind direction and
velocity for a period of three days after steam-

ers sail from European or North American
ports. At the conclusion of his article, the

Chief of the Weather Bureau rightly criticizes

the press for the attention it gives to the long-

range forecast frauds, which deceive so many
persons. Last year's appropriation of $1,058,-

320 for the Weather Bureau was certainly

small, considering the value of the work done.

MONTHLY WEATHER REVIEW.

The Monthly Weather Review for July (issued

in October) contains the usual number of inter-

esting articles. In ' The Thunder-storm: A New
Explanation of one of its Phenomena,' Byron

McFarland gives his reasons for not accepting

the common explanation of the origin of the

squall wind in thunder-storms, viz., that this

squall is due to the ' kick ' of the rapidly as-

cending air, and advocates the theory that the

cool air within the thunder-storm accounts for
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the phenomena of the outflowing squall. A. L.

Eotch contributes a short account of a meteoro-

logical balloon ascension in which he took part

at Strassburg last July. Professor R. E. Dodge

describes some diurnal winds in northwestern

New Mexico, which are developed on very faint

gradients, A translation, by Professor Cleve-

land Abbe, of the introduction to Marcel Bril-

louin's recent volume ' Memoires Originaux sur

la Circulation 66nerale de 1' Atmosphere,' brings

before American readers an excellent brief

historical summary of the various important

contributions made by Ferrel, Thomson, Sie-

mens, and others, to the subject of the general

circulation. ' Yukon Weather ' is the title of a

paper by U. G. Myers, Section Director of the

Weather Bureau in Alaska. Professor Abbe, in

his ' Notes by the Editor,' discusses the relation

between the scientific work of the Weather

Bureau and the long-range forecasts made by

those who believe in lunar or stellar influences,

and in this connection gives a translation of the

paragraphs of Angot's ' Traite de Meteorologie '

which deal with this subject. An account of

the Milwaukee convention of Weather Bureau

officials concludes this number of the Review.

GEOLOGICAL CHANGES OF CLIMATE IN THE
EASTERN CORDILLERAS.

A RECENT paper by Professor N. S. Shaler, on

'Broad Valleys of the Cordilleras' (Bull. Geol.

Soc. Amer., Vol. 12, 271-300), explains certain

features of these valleys by an increased erosive

action due to an ancient temporary increase of

rainfall in preglacial time. The source of the

larger part of the rainfall in the Mississippi

valley drainage area is evidently in the basin

of the Gulf of Mexico and the Caribbean Sea.

When these waters were of greater extent, the

evaporation from them might well have pro-

duced a much heavier rainfall over the Cordil-

leras than is now found there. There is evi-

dence in the broad valleys of several oscillations

of climate. At the present time the conditions

of the eastern section of the Cordilleras indicate

a recent return to an arid climate. The taluses

are evidently increasing. "Unless the Gulf of

Mexico," Professor Shaler concludes, "should
again be brought over a considerable part of
the southern lowlands, there seems to be no

reason to expect that there will be any increase

of rainfall in this area."

TREE PLANTING ON THE PRAIRIES.

William L. Hall, assistant superintendent

of tree planting in the Division of Forestry, be-

lieves that the time has come for an extensive

development of forest plantations throughout

the Middle West, in consequence of the rapid

diminution of the supply of natural timber in

the Mississippi valley (Yearbook Dept. of Agri-

culture for 1900). Over extensive areas the

prices of posts, telegraph poles and cross-ties

much exceed the cost of growing them. This

difference promises profit in timber growing.

Ten years ago the area for profitable tree plant-

ing was, chiefly for climatic reasons, thought to

be much smaller than it is now known to be.

The past year has seen the establishment of

nearly 100 plantations by individuals in co-

operation with the Division of Forestry, and
during the present year more trees will be

planted than ever before. Mr. Hall believes

that if 500,000 acres of timber, well distributed

throughout the Middle West, were planted

annually, the production would still be in-

adequate to meet the demand, and liberal prof-

its could still be hoped for. R. DeC. Ward,

PROPOSED AMERICAN ELECTRO-CHEMICAL
SOCIETY.

A MEETING was held on November 1 at the

rooms of the Engineers' Club in Philadelphia,

to discuss the question of the advisability of

organizing a national electro-chemical society on

the same general plans as the American Chem-
ical Society and the American Institute of

Electrical Engineers. Some twenty or thirty

persons from different parts of this country, who
were thought to be interested in the subject of

electro-chemistry, had been asked to be present

or to express their views by letter. Among
the communications received, the majority,

especially from the electrochemical industries,

were in favor of the formation of such a society

;

the minority thought the time had not come yet

for such a society, that the American Chemical

Society and the American Institute of Electrical

Engineers filled the needs, that there were

already a number of other societies at which

papers on this subject could be read, etc.
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Those present included representatives from

New York City, from the Cornell, Lehigh and
Johns Hopkins Universities, from the American

Chemical Society, the American Institute of

Electrical Engineers, the Franklin Institute,

etc. Professor J. W. Richards, vice-president

of the American Chemical Society, acted as

chairman, and Carl Hering, past president of

the American Institute of Electrical Engineers,

as secretary. All those present were heartily

in favor ; the only doubt expressed was whether

a sufficient number of members could be ob-

tained to make such a society a success. A
committee was appointed, with Dr. Chas. A.

Doremus, of the College of the City of New
York, as chairman, to canvass for members

;

and if seventy-five or over pledge themselves

to join, the society will be formed. In that

case, certain committees which were appointed

will arrange for holding a formal meeting at

which the society will be founded and papers

read and discussed. Anyone desiring to become

a member is asked to communicate with Dr.

Doremus at the above address.

It was furthermore decided to be the ex-

pression of those present that the name of the

organization should be the American Electro-

chemical Society ; that the dues should not ex-

ceed $5.00 per year, and that at first only a

few meetings of a few days each should be

held per year, and that they be held in differ-

ent cities, as the society is to be a national one.

The fact that papers on the subject of elec-

tro-chemistry are now scattered over a half

dozen or more existing national societies was

thought to be in itself a very good reason for

bringing them all together into one, where they

could then be properly discussed, which is not

now the case. Attention was also called to

the fact that the annual electro-chemical pro-

ducts of this country already amount to nearly

$100,000,000, which is far greater than in all

the other countries combined. Germany, which

comes next with $14,000,000, has a flourishing

electro-chemical society with about 40 members

in the United States.

THE UNITED STATES NAVAL OBSERVATORY.

The board of visitors of the U. S. Naval Ob-

servatory, consisting of Professors C. A. Young,

C. F. Chandler, Asaph Hall, Jr., E. C. Picker-

ing and Ormond Stone and President W. R.

Harper, have recently held a meeting and sub-

mitted a report to Secretary Long. Extracts

from the report published in the Washington
Evening Star, are as follows :

"It is recommended that no astronomical

director be appointed at present, as a dual

headship has been found to work unsatisfac-

torily, and under the existing law the appoint-

ment of an astronomer as sole director of the

observatory—which the board considers the

proper solution of the question—is impractica-

ble. Vacancies should not be filled among as-

sistant astronomers nor among professors of

mathematics in the navy without examination

for each vacancy occurring. No distinction

should be made between employees of the ob-

servatory and other applicants. The responsi-

bilities of the positions of assistant astronomer

and professor of mathematics are distinctly

different from those of computer, although

much of the required experience may properly

be gained in connection with the latter posi-

tion and be credited in the examinations for the

higher positions. As far as is consistent with

the routine needs of the institution, the duties

of the computers should be so arranged as to

encourage them to prepare for advancement

within the observatory itself. In no case

should appointments be made to the observa-

tory merely by transfer from other bureaus or

offices in the service, nor should appointments

ever be made even temporarily without com-

petitive examination."

Applying these principles to practice the

board declines to name a person to fill the

vacant office of assistant astronomer at the ob-

servatory and instead recommends that the

appointment be made after a civil service ex-

amination under the auspices of the commis-

sion.

Coming to the more important subject of the

actual head of the observatory, which involves

the issue between the scientists and tlie line

officers, the board says :

"As every other prominent observatory is

under the direction of an astronomer, we wish

to record our deliberate and unanimous judg-

ment that the laws limiting the superintend-
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ency to a line oflBcer of the navy should be

changed so as to provide that the official head

of the observatory—perhaps styled simply the

director—should be an eminent astronomer ap-

pointed by the President, by and with the ad-

vice and consent of the Senate, holding this

place by a tenure at least as permanent as that

of the superintendent of the coast survey, or

the head of the geological survey, and not

merely by a detail of two or three years' dura-

tion. Only in this way can there be a con-

tinuous and effective policy of administration

which will insure astronomical work of a high

order. In rank, salary, privileges and prestige

he should be superior to any other official on

the ground.
" The limitation in the selection of assistants

should also be removed, and the assistant once

appointed should be secure against detachment

or removal except by the action, for cause, of

the director. The institution should be related

to the Navy Department, if continued under its

control, in some such way as the Eoyal Observ-

atory at Greenwich is related to the British

admiralty. It should be put under the control

of the secretary directly, and not through a

bureau as at present."

In conclusion the Board finds objection to the

manner in which appropriations have been

made in support of the observatory, saying that

it is not easy to determine what portion of the

expenditures pertains properly to astronomical

work, what portion to the naval work, and
what portion to the improvement and care of

the grounds as a part. The cost of mainte-

nance for the last fiscal year was $108,428, of

which amount $21,258 was expended in sal-

aries.

SCIENTIFIC NOTES AND NEWS.
Dr. J. WiLLARD GiBBS, of Yale University,

has been awarded the Copley Medal of the

Royal Society for his contributions to mathe-
matical physics.

Henry M. Howe, professor of metallurgy at

Columbia University, has been elected an hon-
orary member of the Russian Technical Society

at St. Petersburg.

Dr. E. a. de Schweinitz, dean of the Co-
lumbian University Medical School and direct-

or of the Biochemic Laboratory, U. S. Depart-

ment of Agriculture, has recently been elected

a corresponding member of the Epidemiological

Society of London, and also of the ' Society for

Combating Tuberculosis,' of Berlin.

Professor William F. Willoughby, re-

cently expert in the U. S. Department of Labor

and now of Harvard University, has been ap-

pointed treasurer of Porto Rico.

Professor Luigi Palazzo has been ap-

pointed director of the Central Meteorological

and Geodetic Institute at Rome.

Dr. von Wettstein, of the University of

Vienna, who was sent by the government to

study the flora of Brazil, has returned.

It is stated by the Berlin correspondent of

the Times that Professor Paul Ehrlich, of

Frankfurt-on-the-Main, has been enabled to

devote himself to a special study of the disease

of cancer in consequence of a bequest of the

interest for three years of a sum of 500,000

Marks dedicated to this purpose by a Frankfurt

banker, the late Herr Theodor Stern. Other

sums contributed by private individuals will

bring up the amount to be devoted to this

special investigation of cancer by Dr. Ehrlich

to 40,000 Marks, or |10,000 a year. In Berlin

there exists a special committee for the investi-

gation of cancer, which studies pathological

accounts of cases and collects statistics and

medical literature on this subject. Professor

von Leyden is at the head of the committee,

and Professor von Kirchner, of the medical de-

partment of the Ministry of Public Instruction,

is one of its members.

The Craig Colony Prize of $200 has been

awarded to Professor Carlo Ceni, of Pavia, Italy,

for an essay, entitled ' Serotherapy in Epilepsy.

'

At the scientific meeting of the Zoological

Society of London, on November 19, papers

were read by Professor Ray Lankester, on

* Okapia, a New Genus of Giraffidse from Central

Africa,' and by Mr. Oldfield Thomas 'On the

Giraffe discovered by Sir Harry Johnston near

Mount Elgon, Central Africa.'

; The work of putting in place at Wood's Holl

a boulder to serve as a memorial to the late

Professor Spencer F. Baird is now completed.
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The erection of this monument is the outcome

of the action of the American Fisheries Society

at a meeting held at Wood's Holl in the sum-

mer of 1900, when resolutions presented by Dr.

H. M. Smith, providing for an appropriate me-

morial to Professor Baird, were unanimously

adopted. The boulder is of granite, weighs

about six tons, and was taken from the shores

of Nonamesset Island by permission of Mr. J.

Malcolm Forbes, whose father, the late John

Murray Forbes, manifested great interest in the

establishment and work of the station. The
memorial will be completed when a suitably

inscribed artistic bronze tablet is attached to

the stone. This will probably be deferred until

next spring.

A MEDALLION in memory of Dr. W. Kiihne,

formerly director of the Physiological Institute,

was unveiled at the University of Heidelberg

on October 20.

Professor Richmond Mayo-Smith, since

1883 professor of political economy and social

science at Columbia University, died, as the re-

sult of a fall, on November 11. He was born

in Ohio in 1854 and graduated from Amherst

College in 1875. Professor Mayo-Smith was

the author of numerous important contributions

to statistics and other departments of political

economy, including books on ' Emigration and

Immigration (1890), ' Sociology and Statistics '

(1895) and 'Statistics and Economics' (1899).

He was the only representative of political

science in the National Academy of Sciences.

The death is announced of Professor Ralph

Tate, since 1876 professor of natural science in

the University of Adelaide. He was the author

of numerous papers on geology and zoology and

was in 1893 president of the Australasian As-

sociation for the Advancement of Science.

Dr. Alexander Hughes Bennett, the

eminent physician, known for his work on

diseases of the nervous system, died in London

on November 1, at the age of fifty three years.

On his special subjects of epilepsy and paraly-

sis he had written largely, and was the author

of the well-known ' Practical Treatise on Elec-

tro-diagnosis in Diseases of the Nervous Sys-

tem,' and of the smaller text-book founded

upon that work.

Mr. Henry Spencer Smith, one of the

original fellows of the Royal College of Sur-

geons, London, died on October 29, at the age

of eighty -eight years, Mr. Smith was secretary

to the first government inquiry into the pathol-

ogy and treatment of contagious diseases, and

was a fellow and formerly vice-president of the

Royal Medico-Chirurgical Society. He contrib-

uted frequently to the medical journals and

translated several works, including Professor

Schwann's work on 'Microscopical Researches

into the Accordance in the Structure and

Growth of Animals and Plants,' which obtained

for its author, in 1845, the award of the Copley

Medal of the Royal Society of London.

We also regret to record the deaths of Dr-

Marcel Nencki, professor of biological chemistry

in the University of St. Petersburg, at the age

of 56 years ; of Professor Max Marcker, director

of the Agricultural Experiment Station at

Halle, at the age of 59 years, and of Professor

Miguel Colmeiro, director of the Botanical

Gardens at Madrid, at the age of 86 years.

Mr. Andrew Carnegie has given $1,000,-

000 as an additional endowment of the Car-

negie Institute and has added $1,000,000 to the

million dollars he has already given toward an

endowment of the Carnegie Polytechnic Insti-

tute, to be erected at Pittsburg. Mr. Carnegie

has also offered $50,000 to Springfield, Mo., for

a free piiblic library building.

A New York State civil service examination

will be held in various cities throughout the

State on or about December 7, 1901, for the

position of director of the New York State

Pathological Institute, with a salary of $5,000.

The subjects and weights for the examination

are : Pathological anatomy of the nervous sys-

tem, technique and methods of neural investi-

gation, architecture of the nervous system and

lines of research to be applied to the study

of the pathology of insanity, 8 ; experience, 2.

The position is open to non-residents of the

State, subject to the provision that if the eligible

list contains the names of three or more per-

sons who are citizens and residents of New
York State, such persons shall be preferred in

certification over non-residents. Examinations

will also be held for the positions of assistant
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in the Antitoxin Laboratory, and assistant bac-

teriologist, both in the Department of Health,

at salaries of $750 and $500, respectively. The

former position is open only to women, and

subjects of examination and their relative

weights are as follows : Bacteria, their nature,

position among other living objects, functions,

classification, principles of bacteriological ma-

nipulations, methods of making and testing

culture media, sterilization of instruments and

media, preparation of diphtheria toxin, etc., 8
;

experience and education, 2. The position of

assistant bacteriologist is open only to licensed

medical practitioners of New York State. The
incumbent must give half his time to the work,

which must be the first chai'ge on his time.

The examination will cover general knowledge

of bacteriology and special knowledge of the

methods and problems of the preparation of

diphtheria and other antitoxins.

The U. S. Civil Service Commission an-

nounces that at the request of the Board of

Visitors to the United States Naval Observa-

tory, an examination will be held on December

11, 12, 13, 1901, at various places throughout

the United States, for the position of assistant

astronomer in the U. S. Naval Observatory, at

a salary of $1,800 per annum.
The subjects and weights are :

Pure mathematics, practical and spherical

astronomy, celestial mechanics, general

mechanics, optics, and French and Ger-

man 20

Experience ( a ) in making astronomical ob-

servations, (6) in making astronomical

computations, (c) in making and repair-

ing, mounting and dismounting, and in

caring for astronomical instruments, in-

cluding auxiliary apparatus 40
Ability to carry on original astronomical in-

vestigations, as evidenced by printed or

written memoirs, certificates, etc 40

Total.. 100

The examination on the technical subjects

first named will be entirely of a scholastic char-

acter and will occupy three days. Under the
second and third subjects applicants will be
expected to submit evidence of their experience
and ability. This evidence should be full and
complete. Age limits, 20 to 45 years.

A TELEGRAM has been received at the Har-

vard College Observatory from Professor W. W.
Campbell at Lick Observatory stating that from

a Crossley photograph. Professor Perrine finds

that four principal condensations in faint neb-

ula surrounding Nova Persei moved southeast

one minute arc in six weeks. Professor G. E.

Hale, from the Yerkes Observatory, reports

that from photographs of Nova Persei on No-
vember 9 Ritchey finds the nebula probably ex-

panding in all directions, this certainly being

true of the southern half.

An international sanitary congress will be

held in Paris during the week of February

15-21, 1902. Among the subjects to be dis-

cussed will be the role of mosquitoes in the

spread of yellow fever, malaria and filariasis,

quarantine, and the value of municipal sanita-

tion in the prevention of epidemics.

The Institution of Junior Engineers opened

its winter session on November 1, at the

Westminster Palace Hotel. The new Presi-

dent, Sir John Jackson, was installed, and de-

livered his inaugural address, in which he dealt

chiefly with the relations between employers

and employed.

The biennial dinner of the Physical Society

of London will be held at the Hotel Cecil on

Friday, November 15.

We learn from the Journal of the American

Medical Society that it is proposed to unite the

scientific institutes at Hamburg under one di-

rection, somewhat in the form of a university,

and the directors and lecturers will compose the

faculty, issue reports, etc. The oflicial title of

the faculty will be the ' Professorenconvent ' of

the Scientific Institutes. Besides promoting

individual research, the institutes will carry

on research desired by men of science and

advise in scientific matters generally.

Preparations are being made for the de-

spatch of a new Norwegian expedition to de-

termine more exactly the position of the north

magnetic pole. The expedition will be under

the direction of M. Amundsen, a Norwegian,

who was one of the officers in M. Gerlache's

Antarctic expedition.

A CABLEGRAM to the Ncw York Sun states

that a striking discovery has been made during
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excavatious which were necessary to raise one

of the monoliths in the famous prehistoric

group at Stonehenge in Wiltshire into an up-

right position. The men engaged in the work
have found numerous neolithic implements,

which had evidently been used in cutting and

squaring the stones, and, when blunted, had

been turned into the bedding on which the

stones ai-e supported. The discovery is held to

prove that the unique spectacle of Stonehenge

is anterior to the Bronze Age and that the struc-

ture still visible was certainly built before 1500

B. C.

Foreign journals give particulars respecting

a new meteorological station which has been

established at Achariach, in Glen Nevis, Scot-

land. The situation is such that a spur of Ben
Nevis shuts in the valley to the west, and the

height above sea-level is only 165 feet. The
intention of the founder of the station—Mr. E.

C. Mossman of Edinburgh—is ' to study the

thermal conditions in the valley and on the ad-

jacent hillsides during anticyclones in winter.'

It seems that in calm, cold weather and with

a high barometer it not seldom happens that

the mountain summits are much warmer than

the valleys which are filled with cold air

chilled by radiation from the surrounding hills.

The height to which this lake of cold air ex-

tends is to be the principal subject of investiga-

tion. The station is well equipped with a com-

plete set of the best instruments.

The London Times calls attention to the fact

that the late M. I. C. Jacobsen presented to the

State or spent for scientific or philanthropic

purposes nearly 20,000,000 kroner. He created

the ' Carlsberg Fund,' which now amounts to

12,500,000 kroner and recently celebrated the

25th anniversary of its foundation. On this

occasion his son, M. Carl Jacobsen, has added

as a donation his own brewery, only reserving

for himself and his family one third of the in-

come for fifty years. The value of this gift is

calculated at 10,000,000 kroner. M. Carl Ja-

cobsen two years ago presented Copenhagen

with what was certainly the largest private col-

lection of sculptures in the world—i'ts value

being 12,000,000 kroner—and with many other

large donations.

We learn from the Auk that the large collec-

tion of birds' eggs, nests and skins brought to-

gether by Miss Jean Bell, of Ridley Park, Pa.,

has been purchased by Mr. John Lewis Childs,

of Floral Park, New York. It is said to con-

tain about 30,000 eggs and 1,000 nests, and is

reported to be one of the finest and most com-

plete private collections of North American
birds' eggs extant. It includes many rarities,

and is rich in large sets of comparatively rare

species, the collection having been formed

through the combination of several noteworthy

private collections.

T^E program for the forthcoming session

of the Royal Geographical Society of London
is announced as follows : At the opening

meeting, bn November 11, Sir Harry John-

ston proposed to give a paper on Uganda and the

bordering countries, through which he made
several journeys in his capacity as special

commissioner. Not only will the paper be

illustrated by a large number of slides, includ-

ing a colored one of the Okapi, but Sir Harry
will give phonographic reproductions of the

songs of the natives. At the second meeting,

on November 25, the president, Sir Clements

Markham, will give a short opening address,

and he will follow that with a paper on King
Alfred and the geography of his time. During

the evening Dr. Vaughan Cornish will give an

extremely interesting cinematographic repre-

sentation of the Bore of the Sevei-n. The paper

at the meeting on December 9 will be by Mr.

Douglas Freshfield, on the ' Glaciers of Kauchin-

junga,' the results of his recent expedition to

that vastly interesting region ; it will be illus-

trated by many lantern slides, mainly from

photographs taken by Signor Sella, who ac-

companied the expedition. Among the papers

to be expected after Christmas are the follow-

ing :
' An Expedition across Abyssinia, through

KaffaandtheRegionto the West and North,' by

Dr. Oscar Neumann; the 'Maldives,' by Mr.

J. Stanley Gardiner ;
' Journeys in Western

China,' by Dr. R. L. Jack; 'The Influence of

Geographical Conditions on History and Re-

ligion, with Special Reference to Asia Minor,'

by Professor W. M. Ramsay ;
' Four Years'

Travel and Survey in Persia,' by Major Moles-

worth Sykes ;
' An Expedition from Omdur-
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man to Mombasa by Lake Rudolf,' by Major

H. H. Austin ;
' Southwards on the Antarctic

Ship Discovery,' by Mr. George Murray, F.R.S.,

and Dr. Hugh Robert Mill ;
' A Journey from

Quetta to Meshed by the New Nushki Trade

Route,' by the Earl of Ronaldshay ;
' The Bed-

ford Level and Experimental Demonstration of

the Rotundity of the Earth,' by Mr. H. Yule

Oldham; 'The Snows of Canada,' by Mr.

Vaughan Cornish; 'Antarctic Glaciation,' by

M. Henryk Argtowski, and ' Methods and

Appliances in the Teaching of Geography,' a

special lecture for teachers, by Mr. A. W.
Andrews. The paper by M. Argtowski will be

given at an afternoon meeting, while Mr.

Andrews's lecture will be given at a special

meeting on a date and at an hour likely to be

convenient to teachers in and around London.

UNIVERSITY AND EDUCATIONAL NEWS.

Me. William Wyman announces that

000 has been raised of the $1,000,000 necessary

to make available his offer to the Johns Hopkins

University of 60 acres of land in the Northern

Annex. Mr. William Keyser gave $200,000 of

the amount. The names of all the contributors

to the fund will not, however, be announced

until it is complete.

Kenyon College has received from various

sources $100,000 towards its endowment and

$50,000 for a new dormitory.

An industrial college for women, to be called

The Simmons Female College, will be shortly

established in Boston, in accordance with a be-

quest made by John Simmons in 1875. The
estate, which was subject to a life interest, now
amounts to over $2,000,000.

Mr. B. F. Barge, B.A. (Yale '57), has added

$2,500, to the same sum given by him recently

to Yale University. The money is to endow a

mathematical fund.

By the will of the late E. P. Barker, Am-
herst College and Alfred University each re-

ceive $1,000.

Mr. and Mrs. E. C. Thompson, of Indian-

apolis have added $20,000 to the $10,000 pre-

viously given by them to Butler College in that

city, for the construction of the Bona Thomp-

son Library, as a memorial to their daughter.

Mr. B. a. Palmer, of New York, has made
a gift of $30,000 to Union Christian College,

Merom, Ind.

Drury College, at Springfield, has re-

ceived $8,000 from E. A. Goodnow, Esq., of

Worcester, Mass., for scholarships for young

women.

The Duke of Sutherland has decided to erect

a large technical school near Golspie, Suther-

land. Building and equipment will cost £10,-

000, and in order to place the institution in an

independent position it is said that Mr. Car-

negie has offered another £10,000 as an endow-

ment.

Mrs. FitzPatrick has given £2,000 to found

a lectureship on the history of medicine, in the

Royal College of Physicians, London, in mem-
ory of her late husband. Dr. Thomas Fitz-

Patrick.

The Horace Mann school building of Teach-

ers College, Columbia University, will be dedi-

cated on December 5. The principal address

will be by ex -President Daniel C. Gilman, of

the Johns Hopkins University.

Edward P. Hyde, A.M. (Johns Hopkins,

1900), has been given a fellowship in physics in

the Johns Hopkins University.

Mr. R. p. Paranjpye, who was bracketed

senior wrangler in 1899, has been elected to a

fellowship at St. John's College.

Dr. Hans Solereder, of Munich, has been

appointed professor of botany and director of

the Botanical Institute at the University at

Erlangen. Dr. V. Schiflfner, associate professor

of systematic botany in the German University

at Prague, has been called to a similar position

in the University of Munich. A full professor-

ship of astronomy in the University of Got-

tingen has been offered to Dr. Karl Schwarz-

schild, docent at Munich. Dr. G. Kowalewski,

docent in mathematics at Leipzig, has been

called to an associate professorship in the Uni-

versity at Greifswald, and Dr. Julius Sommer,

docent at Gottingen has been appointed pro-

fessor of mathematics in the Agricultural

School at Bonn-Poppelsdorf.
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TRE RELATION OF YALE TO 3IEDICINE*

On this fourth jubilee of Yale University,

speaking, as I trust I may, in behalf of

many hundreds of physicians who have re-

ceived their liberal or professional educa-

tion in this institution, I bring affectionate

greetings to our alma mater, and offer our

hearty congratulations on this happy anni-

versary. With all the sons of Yale we join

in the prayer of President Stiles :
' Peace

be within thy walls, O Yale, and prosper-

ity within thy palaces.'

Yale is related to medicine most directly

through her medical department, but also

through all who have studied here and sub-

sequently practiced the art or cultivated

the science of medicine. The Medical

School, although the first department added

to the College, was not established until

over a hundred years after the foundation

of the Collegiate School at Saybrook. From

the beginning, however, graduates of the

College are to be found in the ranks of med-

ical practitioners, and any account of the

relation of Yale to medicine would be most

incomplete without some consideration of

the alumni of the eighteenth century who

were physicians. Their history makes a

large part of the medical history of Connec-

ticut during that century, but it is not lim-

ited to this State.

* An address delivered October 21, 1901, at the two

hundredth anniversary of the founding of Yale College.
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EIGHTEENTH CENTURY.

Doubtless the student of universal med-

ical history, who, after tracing the wonder-

ful development of medicine in the century

of Harvey, Malpighi and Sydenham, is en-

gaged in following medical progress through

the eighteenth, century, marked by such,

names as those of Boerhaave, Haller, Mor-

gagni and Hunter, would not turn aside

long to note what the physicians of Connec-

ticut or, indeed, ofany part of America were

doing at that time. Still the records of these

early Yale physicians have the interest

which attaches to the beginnings of things

which have become important, and for us

the special and sympathetic interest which

belongs to the annals of family and country.

When the first physicians who had re-

ceived their collegiate training at Yale

appeared upon the scene early in the eight-

eenth century, the state of medicine in

this country had not advanced materially

beyond the primitive condition of the early

colonial days. We encounter, as in the

early history of medicine everywhere, three

classes of medical practitioners : the priest-

physician, the regular physician educated

and practicing according to the recognized

standards of the day, and the empiric or

charlatan. What Cotton Mather called

'the angelical conjunction' of the cure of

the soul and of the body was to be found

most frequently and in its best type in New
England. Here the regular training of

physicians was almost wholly by appren-

ticeship for three or four years to some
practitioner of repute. As vividly por-

trayed by a Connecticut physician, ''The
candidate ' served his time, ' as it was then

called, which was divided between the

books on the shelf, the skeleton in the

closet, the pestle and pill-slab in the back
room, roaming the forests and fields for

roots and herbs, and following, astride of

the colt he was breaking, the horse which
was honored with the saddlebags."

Nor was this condition very materially

changed during the eighteenth century by
the founding of the Medical Departments

of the College of Philadelphia (now the

University of Pennsylvania) and of King's

College (now Columbia) in the decade be-

fore the Revolution and of those of Harvard
in 1783 and of Dartmouth in 1797. Dur-

ing this century only two graduates of Yale

College (John A. Graham, Y., 1768, and

AVinthrop Saltonstall,Y., 1793) had received

a medical degree in course. The number
of students from the New England colonies

who resorted to the medical schools of

Edinburgh, London or Leyden was ex-

tremely small, much smaller than that

from the Middle and Southern colonies.

With the exception of a law passed in

New York in 1760 and a similar one in

New Jersey in 1772, there was no efi"ective

legislative control of medical practice in

any of the colonies. Any one who chose

could practice, and the root- doctors and

Indian doctors of Connecticut had their

counterparts elsewhere. More from the

sparseness and poverty of the population

than from the absence of disease, the remu-

neration from medical practice was so

small that the physician often added some

other occupation, most frequently agricul-

ture, to the practice of his profession.

There were no hospitals, except pock-

houses, and practically no medical organi-

zation. There was little opportunity for

intercourse and interchange of views be-

tween physicians in different parts of the

country, so that local peculiarities of prac-

tice were more common then than now.

The only text-books were European, the

most authoritative on medical practice

being the works of Sydenham and of Boer-

haave, later also of van Swieten, Mead,

Huxham and Cullen. There was no Ameri-

can medical journal until near the end of

the eighteenth century.

With two or three exceptions the few
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original medical publications, mostly short

pamphlets, by American physicians before

the Eevolution contained scarcely any per-

sonal observations of importance, so that

the names of these physicians are remem-
bered to-day by their reputation among their

contemporaries and their influence upon
their successors, rather than by any actual

contributions to medical knowledge.

After this necessarily brief statement

concerning some of the conditions of medi-

cal practice in the New England colonies,

we are better prepared to appreciate the

position and work of those graduates of

Yale College in the eighteenth century who
became physicians.

The course of studies at the College was
planned rather for the preliminary training

of ministers than of doctors, but it fur-

nished a classical education, which was
then more necessary for the study of med-
ical books than it is to-day. There seems

to have been at least some interest in the

College in medical knowledge, if one may
judge from the titles of some of the early

theses and from the possession by the College

of a human skeleton and 'paintings of the

human body skin'd,' as they are inven-

toried. President Stiles occasionally deliv-

ered a lecture on medicine, and in his re-

cently published ' Literary Diary ' he gives

an interesting outline of one of these lec-

tures, the main headings being, I. Anat-

omy ; II. Pathology ; and III. The Metho-

dus medendi (one of the sub-headings here

being 'Efficacious medicines but few')—
sufficiently comprehensive, it may be said,

for a single lecture even in those days.

The success attained by the Yale physi-

cians of the eighteenth century indicates

that the College then, as ever since, supplied

its graduates with a training of mind and

character adapted to the circumstances of

time and place, and fitting them for the

work of life in any field.

Mainly by the aid of Professor Dexter's

invaluable two volumes of ' Biographical

Sketches of the Graduates of Yale College,'

covering the period from 1701 to 1763, and
a kind personal communication relating to

the remaining classes, I have been able to

determine that there were at least 224

Yale graduates in course of the eighteenth

century who practiced medicine. This fig-

ure, which is certainly somewhat below the

correct one, is 9.7 per cent, of the entire

number of Bachelors of Arts for the same
period—a percentage about the same as the

correspondingone forthenineteenth centurj'.

Of the seven graduates in arts from the

College in the first two decades of the

eighteenth century who became medical

practitioners, all, with one exception, were

also clergymen, and of the seventy-two

physicians graduated in arts in the first

half of the century nearly one-fourth were

clerical, whereas after this there are only a

very few names of clerical physicians.

All who are familiar with the early colo-

nial history of New England know what an

interesting class the clerical physicians

were. Not a few of them were educated,

skilful physicians, who ranked among the

leading practitioners and teachers of medi-

cine in their day, while others were, on the

medical side, scarcely more than ' com-

forters of the sick,' as they were sometimes

called, rather than active practitioners.

One of the earliest and most celebrated of

this class of physicians was the Eev.

Thomas Thacher (1620-1678), of Boston,

the direct ancestor of our own honored

and beloved Latin professor of the same

name. His name is preserved in ^nedical

annals as that of the author of the first

solely medical publication in America, a

broadside folio which appeared in Boston in

1677, and is entitled :
' A brief rule to guide

the common people of New England how
to order themselves and theirs in the small

pocks or measles.'

But of all those who combined the offices
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of clergyman and physician, not one, from

the foundation of the American colonies,

attained so high distinction as a physician

as Jared Eliot of the class of 1706, who

was the first graduate of Yale College

to enter upon the practice of medicine.

His name is preceded in the triennial cata-

log by that of Phineas Fiske of the class of

1704, who was eminent both as a divine and

as a physician, but whose shorter profes-

sional career did not begin until five or six

years after that of Eliot.

The name of Jared Eliot is a worthy one

to lead the long line of over 2,300 physicians

who have received their liberal or profes-

sional education at Yale College. The

grandson of the Rev. John Eliot, the

Apostle to the Indians, he spent his long,

twofold professional life of fifty-four years

in the town of Killingworth (now Clinton)

in this State, where he succeeded in the

ministerial office his teacher, Abraham
Pierson, the first rector of this College. Of

fine bodily presence and engaging person-

ality, for many years an influential trustee

of Yale College, the library fund of which

was started through his bequest, the friend

and correspondent of Benjamin Franklin,

Bishop (then Dean) Berkeley and other

learned men, a fellow, it is said, of the

Royal Society and recipient of a gold medal

from the London Society of Arts, accounted

in his day an excellent botanist, chemist

and practical and scientific agriculturist,

Eliot, as is stated by Dr. James Thacher in

his American Medical Biography (1828),
' was unquestionably the first physician

of his day in Connecticut,' and in chronic

complaints " he appears to have been more
extensively consulted than any other phy-

sician in New England, frequently visiting

every county of Connecticut, and being

often called in Boston and Newport." It

is also said of him that " for forty succes-

sive years he never omitted preaching either

at home or abroad on the Lord's day."

With evidences of such manifold activity

one is prepared to accept the statement in

his funeral sermon :
" Perhaps no man slept

so little in his day, and did so much in so

great variety."

It is customary to speak of Jared Eliot

as ' the father of regular medical practice

in Connecticut,' and when one considers

the number of physicians who were trained

under him, and that among these were such

leaders of the profession and successful

teachers of medicine as his son-in-law and

successor in practice, Benjamin Gale (Yale,

1733), and Dr. Jared Potter (Yale, 1760),

the title seems justly conferred.

Among other clergymen noted. in their

day as medical practitioners may be men-

tioned Eliot's classmate, Jonathan Dickin-

son, the first president of Princeton College,

whose paper published in 1740, entitled,

' Observations on that terrible disease, vul-

garly called the throat distemper,' is the

first medical publication by a graduate of

Yale College, and the third on diphtheria

by an American ; Benjamin Doolittle, Yale,

1716, Northfield, Mass., 'well skilled in

two important arts,' according to his epi-

taph ;
Timothy Collins, of the class of 1718,

traditions of whose practice are still current

in Litchfield County ; Isaac Browne, of the

class of 1729, an early member of the New
Jersey Medical Society, the first State So-

ciety organized in this country ; Moses

Bartlett, 1730, the pupil and son-in-law of

Phineas Fiske, described on his monument

as ' a sound and faithful divine, a Physician

of Soul and Body,' and the father of a son

of the same name, graduated in 1763, who

was one of the last of the clerical physicians
;

Dr. John Darbe, of the class of 1748, who

received the honorary degree of M.D. from

Dartmouth in 1782, and is the first graduate

of Yale College to become doctor of medi-

cine ; and Manasseh Cutler (Yale, 1765),

skilled in medicine as well as in many

other arts.
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The first non-clerical physician in the

list of graduates is Jeremiah Miller of the

class of 1709, who settled in New London.
He seems, however, to have been more en-

grossed with other occupations than with

medicine, so that Professor Dexter names
John Griswold of the class of 1721, of Nor-

wich, Conn., as Hhe earliest graduate of

the College who devoted himself exclu-

sively to the profession of medicine.'

Among the two hundred and more
eighteenth-century graduates of Yale whose
principal or sole professional occupation

was medicine are to be found the names of

many physicians whose memories are pre-

served, and of whose useful lives and
faithful service in their calling this Col-

lege may justly be proud. Some were

among the most influential and widely

known medical men of their time and

country. Such were Alexander Wolcott

(1731), whose scholarly attainments in

medicine are attested by the interesting

collection of his books still preserved

;

Benjamin Gale (1733), one of the few pre-

Eevolutionary American physicians who
have left published records of valuable

medical observations ; Leverett Hubbard

(1744), corporator and first president both

of the New Haven County Medical So-

ciety and of the Connecticut Medical So-

ciety, for many years the recognized head

of the profession in this city and county

;

Eneas Munson (1753), successful, able and

learned, one of the longest-lived and most

remarkable physicians of his day, the first

name in the medical faculty of the Yale

Medical Institution; Jared Potter (1760),

described by Dr. P)ronson as ' the most

celebrated and popular physician in this

State ' in the first decade of the nineteenth

century ; Mason Fitch Cogswell (1780),

one of the ' Hartford wits, ' before the ar-

rival of Nathan Smith, the most distin-

guished surgeon in this State, whose name
has a pei-manent place in the history of

surgery
; Eli Todd (1787), the first super-

intendent of the Retreat for the Insane at

Hartford, who is honored by humanitarians
and physicians alike as ' the first in this

country to introduce the more humane
methods of care and treatment of the in-

sane ' ; John Stearns (1789), professor of

medical theory and practice in the Col-

lege of Physicians and Surgeons, western
district of New York, president of the New
York State Medical Society, who has the

credit of first calling the attention of the

medical profession to the use of ergot in

obstetrics, and Thomas Miner (1796),

whose ingenious and erudite essays on

fevers and other medical subjects, written

partly in conjunction with Dr. Tully, at-

tracted wide attention and much comment
both in this country and in Europe. To
those familiar with this period of American

medical history, particularly in Connecti-

cut, other names will occur which might

with equal propriety be mentioned, did

time permit.

Some who belonged to the medical pro-

fession are better known as holders of high

public ofiice, and for their services to their

country, than as physicians. Of the five

medical signers of the Declaration of Inde-

pendence two were graduates of Yale, both

in the class of 1747—Oliver Wolcott, Gov-

ernor of Connecticut, who studied medicine

with his brother Alexander, already men-

tioned, and practiced for a short time in

Goshen, in this State, and Lyman Hall, the

first Governor of the independent State of

Georgia, where he followed his profession

with marked success. Nathan Brownson,

of the class of 1761, who was Governor of

Georgia, a member of the Provincial Con-

gress and of the Continental Congress, and

the holder of other high public offices, was

likewise a practicing physician and was ap-

pointed by Congress deputy purveyor of

hospitals and later to the charge of the

southern hospitals in the revolutionary war.
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The importance of the services of Yale

graduates as surgeons and surgeons' mates

in the French and Indian war and the Rev-

olutionary war is not to be measured only

by the passing mention which I find it pos-

sible to give to them here. I have found

the names of ten graduates who served in a

surgical capacity in tlie former war, headed

by the doughty clerical physician, Timothy

Collins (1718), the first Yale army surgeon.

In 1776 the General Assembly of Con-

necticut appointed a committee of eighteen

of the leading physicians of the State to ex-

amine candidates for the positions of sur-

geons and surgeons' mates in the Continent-

al Army, and some idea of the standing of

Yale graduates then in medical practice in

Connecticut may be gained by the facts that

this Committee was headed by Alexander

Wolcott and contained ten graduates of the

College.

The earliest Yale graduate who held a

commission in the American Revolution

was a physician, Joshua Babcock of the

class of 1724, Major General of the Rhode
Island militia. He had walked the hos-

pitals in London in 1730, being the first

graduate of the College to study medicine in

Europe, and for nearly twenty-five years

was an active practitioner in Rhode Island.

Mr. Henry P. Johnston's book, ' Yale and
Her Honor Roll in the American Revolu-

tion,' gives the records of twenty-three

graduates who served as surgeons or sur-

geons' mates in this war, and of six other

physicians who were officers in the army.

The first bestowal of the degree of Doctor

of Medicine in America was by Yale Col-

lege in 1723, when Dr. Daniel Turner, a

well-known London physician and volumin-

ous medical writer received the honorary
degree. The first American medical de-

gree in course was given by the College of

Philadelphia, now the University of Penn-
sylvania, in 1768. The first graduate of

Yale College to receive a medical degree in

course was John Augustus Graham of the

class of 1768, who was graduated bachelor

of medicine from Columbia in 1772, and

the first to be admitted to the doctorate

of medicine in course was Winthrop Sal-

tonstall of the class of 1793, M.D. Colum-

bia, 1796.

There are certain directions in which

Yale graduates during the eighteenth cen-

tury especially contributed to the improve-

ment of medical conditions in this country,

an improvement everywhere slow and well

marked only after the Revolution.

The Yale physicians of the eighteenth

century, with a few not very important

exceptions, which I have mentioned in a

note,* were trained at home and were

thrown in unusual degree upon the results

of their own experience. While in the main

their practice is not known to have differed

from that which prevailed at the time, there

is evidence of some local peculiarities.

There developed early in Connecticut that

special interest in the indigenous materia

medica which, transmitted in direct succes-

sion from Jared Eliot, through Benjamin

Gale, Jared Potter and Eneas Munson,

became a distinguishing characteristic of

Eli Ives and William TuUy, the professors

of materia medica and therapeutics in the

Yale Medical Institution in its early years.

This contributed to a less violent system of

treatment of diseases than was customary

in those days. Even in early colonial days

a mild treatment of fevers prevailed in New
Haven, according to Hubbard, who in writ-

ing of this town in his History of New
England recorded that " The gentle con-

ductitious aiding of nature hath been found

better than sudden and violent means of

purgation or otherwise ; and blood-letting,

though much used in Europe for fevers,

especially in the hotter countries, is found

deadly in this fever, even almost without

* The notes accompanying this address are omitted

from this publication.
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exception." In all probability the unusual

success achieved by Benjamin Gale and
certain othei* Connecticut physicians in the

inoculation and treatment of smallpox is

to be attributed to the mild, cooling and
open treatment which they adopted, rather

than to the preliminary mercurial treat-

ment to which they ascribed it. These
tendencies, for they were only such, did

not find, however, their full expression un-

til the appearance of Nathan Smith's work
on ' Typhous [typhoid] Fever ' in the next

century.

Connecticut physicians were pioneers in

the work of organization of the medical

profession, and in this work graduates of

Yale were prominent. The oldest existing

medical society in this country is the still

active and flourishing Litchfield County

Medical Society founded in 1765 and pre-

ceded only by two short-lived voluntary

organizations, one in Boston and the other

in New York.

The first organized effort on the part of

the profession to secure effective legal regu-

lation of medical practice in the colonies

was in 1763 when physicians of Norwich,

Conn., petitioned the General Court for an

act of incorporation, which was, however,

not granted. The name of Elisha Tracy

of the class of 1738 appears among the

signers of this interesting memorial. This

first unsuccessful attempt was the begin-

ning of a series of efforts which, largely

through the initiative of the Medical So-

ciety of New Haven County, organized in

1784, resulted in the incorporation of the

Connecticut Medical Society in 1792. In

the meantime State medical societies had

been formed in New Jersey (organized in

1766, incorporated in 1790), Massachusetts

(1781), Delaware (1789) and New Hamp-
shire (1791).

The charter of the Connecticut Medical

Society is, in most respects, an admirable

instrument, and, as regards the organiza-

tion of State medical societies, historically

almost as interesting as the famous Con-
necticut constitution of 1639. It embodies
in a simple and practical fashion democratic

and federative principles of organization

and government resembling those adopted

by the Commonwealth, and remains to this

day a model for similar societies in other

States. Of those concerned in the estab-

lishment of this Society graduates of Yale
were the most active and influential, and
they compose over one-third of the charter

members. The first president was Dr. Lev-
erett Hubbard (Y., 1744), and upon his

death Dr. Eneas Munson (Y., 1753), was
chosen his successor and held the office for

seven years.

The most noteworthy contribution to

medical literature before the Revolution

by a graduate of Yale was Benjamin Gale's

(Y., 1733) ' Historical memoirs relating to

the practice of inoculation for the small-

pox, in the British-American provinces,

particularly in New England,' published in

1765 in the Philosophical Transactions of

London. This creditable and historically

interesting paper attracted attention both

here and abroad, chiefly on account of its

advocacy of the mercurial treatment before

inoculation. It may here be mentioned

that one of the most valuable of the Yale

bicentennial publications, the ' Literary

Diary ' of President Ezra Stiles, edited by

Professor Dexter, contains some interesting

historical matter upon this subject of mer-

curial inoculation, as indeed it does relat-

ing to a number of other subjects of medical

interest.

After the war of independence we find in

Amei'ican medical writings greater produc-

tiveness and originality than before, at-

tributable largely to the increased medical

and surgical experience gained during the

war, and to the higher degree of self-reli-

ance, engendered by the political condi-

tions.
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The first original separate medical work

in this country after the close of the Eevo-

lutionary war was the volume published in

New Haven in 1788, entitled, * Cases and

Observations by the Medical Society of New
Haven County in the State of Connecticut.'

This publication, which contains twenty-

six papers reporting cases of disease and

autopsies, is an event of importance in

American medical bibliography, not so much
on account of the intrinsic value of the com-

munications, although several are interest-

ing, but because, in evidence of the newly-

awakened medical life of the young republic,

there is collected here for the first time a

series of independent, original observations

and studies by different American physi-

cians. Nothing of the kind had appeared

before in this country. One-third of the

contributors to this volume are graduates of

Yale.

Nine years later, in 1797, was started the

first American medical journal, The Medical

Repository, published in New York, and its

projector was the talented and scholarly

Elihu Hubbard Smith of the class of 1786,

with whom were associated Dr. Samuel L.

Mitchell and Dr. Edward Miller. Dr.

Smith, the father of American medical

journalism, died much lamented the follow-

ing year. Although so young, he was phy-

sician to the New York Hospital, the editor

of several works, and a contributor to liter-

ary periodicals as well as to his own journal,

in which his scholarly papers on the plague

of Athens and the plague of Syracuse can
still be read with pleasure and profit. The
establishment of The Medical , Repository,

which was continued until 1824, was of

great service in promulgating medical
knowledge and stimulating medical thought
and writing in this country at the close of

the eighteenth and in the early years of the
nineteenth centuries.

The graduate of Yale, however, whose
published contributions in the eighteenth

century are of the greatest permanent value

to medicine was not a physician, but was
that useful and versatile man, Noah Web-
ster, of the class of 1778. Noah Webster

is the first epidemiologist which this coun-

try has produced. In 1796 he published

' A collection of papers on the subject of

bilious fevers, prevalent in the United

States for a few years past,' and in 1799

appeared in two volumes a work, well

known to all students of epidemiology, en-

titled, ' A brief history of epidemic and

pestilential diseases,' which is of unusual

interest, and on account of its records and

observations of epidemic diseases in this

country has an enduring value. There are

scattered papers by him on various medical

subjects, and one of these buried in The

Medical Repository (Second Hexade, Vol.

II.) should be rescued from forgetfulness.

In this critique of Erasmus Darwin's theory

of fever Noah Webster gives a well-rea-

soned, clear and definite presentation of

that modern theory, associated with

Traube's name, which explains febrile

elevation of temperature by the retention

of heat within the body.

NINETEENTH CENTURY.

With the turning of the century Yale

College, under the guidance of the first

President Dwight, passed not only in name
but also in spirit from the eighteenth to the

nineteenth century. It was transformed

from a local to a national institution, and

it entered upon a new era of expansion in

which seeds were planted destined in the

natural course of development to grow into

the spreading tree of a university. The
first fruit of this new university idea was

the establishment of the Medical Depart-

ment, some account of which will now en-

gage our attention.

The need at that time of a medical school

in this place is apparent from the fact

that only eight or nine graduates of the



November 29, 1901.] SCIENCE. 833

College before the foundation of the med-
ical department in 1810 had received a

medical degree in course, although a much
larger number had spent a year in study at

a medical school.

A part of the plan proposed in 1777 by a

committee of the General Assembly to en-

large Yale College, provided a board of

civilians was added to the corporation, in-

cluded the establishment of professorships

of medicine and of law. In the same year

Dr. Stiles, before his entrance upon the du-
* ties of the presidency to which he had been

elected, ' drafted a plan of an university,

particularly describing the law and medical

lectures,' to be laid before the committee of

the General Assembly. These negotiations

were at the time unsuccessful, and when at

last in 1792 the closer union between the

State and College was effected, these early

proposals had dropped out of sight.

In two respects the circumstances at-

tending the establishment of the Yale med-

ical department are of peculiar interest.

The initiative came from within the College

and not from without, and the form of

union between the College and the Connec-

ticut Medical Society is something unique

in the history of medical schools.

The idea of founding a medical depart-

ment connected with the College unques-

tionably originated with President Dwight
and was a part of his plan for extending

the scope and usefulness of the institution.

This broad-minded man was, as is well

known, much interested in natural science,

and he considered in his writings several

matters of medical interest. One of the

letters in his ' Travels in New England

and New York ' contains an argument,

really remarkable in the light of our pres-

ent knowledge, in support of his conclusion

that malaria is caused by minute living

organisms.

It is clear from several passages in the

autobiographical reminiscences published

in Professor Fisher's ' Life of Benjamin
Silliman ' that at the time of Professor

Silliman's appointment to the chair of

chemistry and natural history in 1802 a

medical department was definitely con-

templated, and that his appointment was
regarded as an important step toward that

end. The plan had from this time the

hearty sympathy and active support of Pro-

fessor Silliman. ' Expecting,' as he says,

' from the first to be ultimately connected

with a medical school in Yale College,' he
attended both in Philadelphia and in Edin-
burgh, where he had gone mainly for

chemical study, courses of lectures upon
anatomy, materia medica, botany and
theory and practice of medicine, coming
under the influence of such famous medical

teachers as Wistar and Barton in the former

city, and James Gregory and John Barclay

in the latter.

For centuries the medical departments of

universities were the home of all that there

was of chemistry and of other branches of

natural and physical science, and it is sig-

nificant that the medical department of this

University came into being at the time

when Benjamin Silliman had made New
Haven the most important center for sci-

entific work and influence in this country.

It can hardly be an accidental coincidence

that among the graduates of Yale College

in the early years of Professor Silliman's

teaching are found the names of such men
as William Tully, Alexander H. Stevens,

who represented medicine at the one hun-

dred and fiftieth anniversary of this Uni-

versity ; Jonathan Knight, Edward Dela-

field, John Wagner, Samuel H. Dickson and

George McClellan, who became physicians

and surgeons of national and international

fame.

In 1806 the corporation of the College

passed a resolution for establishing a med-

ical professorship, and the Rev. Dr. Nathan

Strong, of Hartford, who introduced the
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resolution, and Professor Silliman were ap-

pointed a committee to examine and report,

and to devise means for eflfecting the ob-

ject.

It is to be emphasized that the Medical

Department is the direct offspring of Yale

College, and was not started, as nearly

every other medical school in this country

has been, by a group of outside physicians

who have subsequently sought connection

with a college. Even if there were no other

claims, this origin should entitle the Yale

Medical School for all time to the fostering

care and support of its parent.

In order to understand the occasion for

the negotiations which now ensued between

the corporation of the College and the

Connecticut Medical Society, it is to be

borne in mind that this Society was pos-

sessed, through its charter of 1792, of un-

usual prerogatives which gave it control of

medical education in this State. It was

not only an examining and licensing body,

which was proper, but also a degree-confer-

ring body, which was decidedly improper

and a usurpation of a function which should

belong only to a college or university.

From the beginning the Society had actively

exercised all of these functions, and had

furthermore made several regulations,

which it was empowered to do, regarding

medical education.

It was evidently necessary for the College

to come to some sort of understanding with

the Medical Society, and to induce it, if pos-

sible, to relinquish some of its chartered

privileges.

It is not necessary here to enter into the

details of these negotiations between the

College corporation and theMedical Society,

which extended over three years, especially

as these have been fully set forth in a

readily accessible paper by Dr. E. K. Hunt,
a generous benefactor of theMedical School.

SuflBce it to say that concessions were made
on both sides, and that, largely through the

efforts of President Dwight and Professor

Silliman, representing the College, and of

Dr. Eli Ives, representing the Medical So-

ciety, a satisfactory and amicable arrange-

ment was reached, apparently without a

great deal of friction, and was embodied in

' Articles of Union,' which constitute the

act creating ' The Medical Institution of

Yale College,' passed by the General As-

sembly in 1810 at the October session.

This act fixed the number of professors

at four ('to include a complete circle of^

medical science'), the price of the ticket,

and the time of examinations
;
provided for

the establishment of a botanical garden,

and of collections in anatomy and in ma-

teria medica ; for a joint committee of an

equal number of persons from the Medical

Society and the corporation to nominate

professors to be chosen by the corporation,

and also for a like joint examining board,

in which the president of the Society had

the casting vote in case of a tie ; repealed

the right of the Society to grant honorary

degrees in medicine, which could thereafter

be conferred by the president of the Col-

lege upon recommendation of the Society
;

provided that each county cauld send, upon

recommendation of the Society, a gratuitous

student, and fixed the term of medical study

for college graduates at two years, and for

others at three years, attendance upon a

single course of lectures being requisite for

the license, and upon two courses for the

doctorate.

It is evident from this summary that the

Connecticut Medical Society shared to a

considerable degree with the College the

control of the Medical Institution. I do

not suppose that the College would have

entered into this agreement with the Med-

ical Society, had not the circumstances been

such as I have mentioned. Nevertheless

this union between the College and the

State Medical Society had at that time dis-

tinct advantages, the most important of
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which was the securing of the active interest

of the physicians of the State in the new
institution. In general the circumstances

connected with the foundation and conduct

of most medical schools in this country

have not been calculated to secure the

interest and sympathy of the great body of

the medical profession.

No more competent testimony to the

benefits derived from the union which

existed here could be desired than that of

Dr. Jonathan Knight, who says, in his in-

troductory lecture in 1853 : "The result of

this arrangement has been eminently happy •

all unpleasant feeling was at once and for-

ever allayed ; the members of the Society

became interested in the School ; we have

at all times had the benefit of their council

and support, and it gives me pleasure to

state that no instance of disagreement has

ever arisen among the members of the

board, or between the School and State So-

ciety ; on the contrary, each has regarded

the other as a fellow laborer in the endeavor

to promote and advance the interest of

medical science."

The relations continued harmonious

throughout the remaining period of ex-

istence of the agreement between the Society

and the Medical School, but with changed

conditions the union ceased to be useful

and in some ways had become embarrassing,

so that in 1884, by mutual consent, it was

annulled, and the entire control of the

School, the official name of which had

meantime been changed by the new charter

of 1879 to that of ' The Medical Depart-

ment of Yale College,' passed into the

hands of the University.

The charter of 1810, by its limitation of

the number of professors and of the period

of undergraduate medical study and its

regulation of other matters better left to

the discretion of the College, was an ex-

tremely inelastic instrument, and it is not

surprising that repeated legislative changes

were found necessar3^ There have been
not less than four distinct charters of incor-

poration of the Medical School, and in addi-

tion five or six amendatory acts. The
present charter, which seems to be free from

the defects of its predecessors, was enacted

in 1879.

At the time of its incorporation in 1810

the Medical Institution of Yale College was
the sixth medical school in the United
States, the others being the medical depart-

ment of the University of Pennsylvania,

founded in 1765, the College of Physicians

and Surgeons in New York, founded in

1807, but a descendant of the medical de-

partment of Columbia University, eistab-

lished in 1768, and the medical departments

of Harvard (1783), of Dartmouth (1797),

and of the University of Maryland (1807).

A commodious stone building on Grove
Street, erected by Mr. James Hillhouse, was
obtained forthe useof the Medical School, and

in 1814 this with an adjacent plot of ground

was purchased by the aid of a generous do-

nation by the State of twenty thousand

dollars, obtained largely through the efforts

of Dr. Nathan Smith. This building, w bich

is now South Sheffield Hall, was the location

of the Medical School until its removal in

1859 to its present site on York Street.

The members of the first faculty of the

Medical School, appointed in 1812, were, in

the order of arrangement of their names in

the College catalogue, Eneas Munson, pro-

fessor of materia medica and botany ; Na-

than Smith, professor of the theory and

practice of physic, surgery and obstetrics

;

Eli Ives, adjunct professor of materia medica

and botany ; Benjamin Silliman, professor

of chemistry and pharmacy', and Jonathan

Knight, professor of anatomy.

Dr. Munson, to whom I have already re-

ferred, was an octogenarian at the time of

his appointment, which was, as was in-

tended, only an ornamental one. Dr. Ives,

the adjunct professor, his pupil and friend,
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performing the active duties of his chair.

The remaining members of this faculty-

made a group of medical teachers who could

challenge comparison with any similar

group in this country. Of Benjamin Silli-

man it is not necessary for me to speak

further, as his most important work lay

outside of the immediate field of medicine,

and will be considered by another speaker.

Dr. Nathan Smith, when he came to New
Haven from Dartmouth, was already a star

of the first magnitude in the medical firma-

ment. Starting a poor boy in a small

village in Vermont, he managed by his own
efforts to obtain a good general education

and then at the Harvard Medical School

and in Great Britain a medical education

of a character then almost unknown in

New England. He was the originator of

the Dartmouth Medical School in 1797, the

most distinguished member of the first

medical faculty of Yale, and in 1820 the

organizer of the Medical Department of

Bowdoin College. He did much of his

most important work in New Haven,

where he remained until his death, in 1829.

Nathan Smith shed undying glory upon

the Yale Medical School. Famous in his

day and generation, he is still more famous

to-day, for he was far ahead of his times,

and his reputation, unlike that of so many
medical worthies of the past, has steadily

increased as the medical profession has

slowly caught up with him. We now see

that he did more for the general advance-

ment of medical and surgical practice than

any of his predecessors or contemporaries

in this country. He was a man of high

intellectual and moral qualities, of great

originality and untiring energy, an accu-

rate and keen observer, unfettered by tra-

ditions and theories, fearless, and above all

blessed with an uncommon fund of plain

common sense.

Nathan Smith's essay on typhus fever,

published in 1824, is like a fresh breeze from

the sea amid the dreary and stifling writings

of most of his contemporaries. The disease

which he here describes is typhoid fever,

and never before had the symptoms been so

clearly and accurately pictured. He recog-

nized that this fever is due to a specific

cause and is self-limited . It took courage

in those days for a physician to write, " Dur-

ing the whole course of my practice I have

never been satisfied that I have cut short a

single case of typhus, which I knew to be

such," and again, *' It does not follow of

course that this disease in all cases requires

remedies, or that a patient should necessarily

take medicine because he has the disease."

To him the lancet was not the ' magnum
donum Dei ' that it was to Benjamin Rush,

and he did more to do away with its indis-

criminate use than any single man. The
treatment which he advocated—cold water,

milk, and avoidance of all violent remedies

—is practically the same as that now em-

ployed, but it was many a day before phy-

sicians came to accept Dr. Smith's revolu-

tionary views.

To the surgeon Nathan Smith's paper on

the pathology and treatment of necrosis has

in course of time become as much of a clas-

sic as the essay on typhus fever is to the

physician. Here we find the same admir-

able description of symptoms, and the in-

troduction of methods of treatment which

anticipated modern surgery. This is not

the occasion, even did time permit, to de-

scribe Dr. Smith's achievements in surgery.

It must suffice to say that he was the first

to perform a number of important surgical

operations, and that in this branch, not less

than in medicine, he was an innovator and

reformer.

Although none of Dr. Smith's colleagues

can be placed in the same rank with him

as contributors to medical knowledge, they

were men of excellent attainments and be-

came distinguished teachers.

Dr. Eli Ives was connected with the
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Medical School until his death in 1861,

having succeeded to the professorship of

theory and practice of physic upon the

death of Dr. Smith in 1829, and becoming

emeritus in 1853. He was a highly re-

spected physician of large practice in this

city. He was widely known as a botanist,

and was credited with the most extensive

knowledge of the indigenous materia med-

icaof any man of his day, a tasfce for which

he had acquired from his preceptor, Dr.

Munson. His mind was richly stored with

facts, and all were impressed with the value

of his teachings.

Dr. Jonathan Knight, who was only

twenty-three when appointed professor, be-

came one of the most influential men in the

medical profession of this country, having

been twice president of the American Medi-

cal Association. He was tranferred to the

chair of surgery upon the death of Dr.

Hubbard in 1838. Of dignified personal

appearance and manner, with well-bal-

anced mental powers, and fine literary cul-

ture, Dr. Knight has probably never had

his superior in any medical school in this

country as a finished lecturer. He was an

active teacher in the Medical School for

fifty-one years, dying only a few months

before Professor Silliman, the latest sur-

vivor of the first medical faculty.

With this able and devoted group of

teachers and a class of thirty-three students

the Medical School began its work in No-

vember, 1813. To follow in detail its his-

tory from that day to this would far exceed

the limits of this address. I regret that I

can do no more than make mention of some

of the professors who have passed to the

majority : Thomas Hubbard, of necessity

an inadequate successor of Dr. Nathan

Smith in the chair of surgery, a plain, self-

taught man, of whom Dr. Knight says that

he filled his position to the time of his death

in 1838 ' with great and increasing reputa-

tion to himself and benefit to the institu-

tion '
; William Tully, a really remarkable

man, of whom I had hoped to say much
more, erudite, original, an experimentalist,

unrivaled in his knowledge of the materia

medica, an extensive contributor to medi-

cal literature ; Charles Hooker, of good

scientific training, who had the great merit

of introducing the newer medicine with its

methods of physical examination into New
Haven, a writer of valuable papers on

auscultation and percussion and on physio-

logical subjects ; Henry Bronson, scholarly,

devoted to antiquarian research, contributor

of important papers on medical history and
biography

; Worthington Hooker, inter-

ested in medical education and the improve-

ment of professional organization, a facile

writer, widely known as a useful popularizer

of natural science ; Moses Clark White, for

thirty-three 3^ears professor of pathology,

who taught as early as 1860 the use of the

microscope in medicine in this School

;

Leonard Jacob Sanford, a faithful teacher

of anatomy for nearly a quarter of a cen-

tury, devoted to the interests of the Med-

ical School ; James Kingsley Thacher, en-

dowed with unusual intellectual powers and

capacity for original scientific investigation,

eminent as a comparative anatomist, abreast

of modern physiology and clinical medicine,

whose early removal by death was an irrep-

arable loss to this Medical School and to

medical and biological science.

While I refrain in general from mention

of the names of those who are still living

and are the faithful and able successors of

these distinguished men, I cannot in this

connection pass over the name of Dr. Charles

Augustus Lindsley, a member of the medi-

cal faculty for thirty-seven j^ears and its

executive officer for twenty-three years, a

devoted teacher and eminent sanitarian.

The period of greatest prosperity' of the

Medical School, until quite recent years,

was the first two decades of its existence, in

which the average annual attendance of
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students was between 70 and 80. The an-

nual attendance then fell to an average of

between 30 and 40 for the four decades from

1850 to 1890. Since 1895 it has for the first

time exceeded 100. Up to 1894 the largest

class was that of 1822, which numbered 92,

the largest number of graduates in any year

up to 1897 being 36 in 1829. Of the 1,221

graduates of the medical department up to

and including 1900, 27.6 per cent, were also

college graduates, and of these three-fourths

were graduates of Yale College or the Shef-

field Scientific School. The highest ratio

of college graduates (40.6 per cent.) was in

the decade 1881 to 1890, when the total

number of graduates was smallest.

It is pleasant to recall that the medical

department, established through the efforts

of the first President Dwight, entered upon

a second era of prosperity in the adminis-

tration of the second President Dwight, who
in his annual reports has forcibly presented

the needs and the possibilities of this first

offspring of the College

.

The standards of the Yale Medical School

have always been kept high in comparison

with those prevailing at the time, and at cer-

tain periods the School has taken the lead

in movements to improve medical education,

which from about the end of the third to

the middle of the eighth decades of the

past century was in a woeful plight in

America.

At the beginning the course of medical

lectures here extended through six months,

a longer period than obtained at the time

in any other medical school in this country.

The first organized effort to raise the

standard of requirements for medical edu-

cation in the United States was made by a

Convention of Delegates from Medical Soci-

eties and Medical Schools which met in

Northampton, Massachusetts, in 1827. The
Yale Medical School faithfully conformed
to the recommendations of this convention,

and went to the trouble of securing in 1829

from the Legislature an amendment of its

charter whereby the period of medical study

was increased to four years for all who were

not college graduates, and to three for grad-

uates, and knowledge of Latin and of nat-

ural philosophy was required for matricula-

tion. The Medical College soon found itself

standing almost alone, ' faithful among the

faithless,' and, in order to preserve its own
existence, it was compelled after three years

to return to the old order as regards the

length of the period of medical study, al-

though it retained the preliminary require-

ments, which, however, afterwards became

inoperative, as they were so far above the

demands of other colleges.

The inadequacy of the system of didactic

lectures for the training of medical students

was nowhere in this country earlier recog-

nized than here. In 1855 the course was

supplemented by daily recitations, and, as

their advantages were realized, they re-

ceived in the following years greater and

greater emphasis, until they in combination

with laboratory practice became, at least as

early as 1867, a distinctive, and certainly a

valuable feature of the school.

In 1879 the Yale medical department

placed itself in the front rank, as regards

its standards, with only a few companions at

that time, by introducing a stated matricu-

lation examination and a three years' graded

course, lengthened in 1896 to four years.

Clinical instruction and the recitation and

laboratory plan of teaching, which had been

early adopted, continued to be the basis of

the course. The thoroughness of the train-

ing is attested by the unusual success of the

graduates of the Yale medical depai^tment

in competitive examinations for positions

in the army and in hospitals, and in State

Board examinations for license to prac-

tice.

With the laboratory building erected in

1893, and the clinical building now in

process of construction, the teaching re-
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sources of the medical department have

been greatly increased, and there is every

indication that it has entered on a new era

of success and usefulness, but it cannot

reach the height of its endeavor or of the

position properly belonging to an impor-

tant department of this great University

without a large increase of its present

meager endowment.

Of the total number of physicians who
have received their liberal education at

Yale College and the Sheffield Scientific

School, less than one-fifth are graduates

of the Yale medical department, and it is

pertinent to inquire how their alma mater

has fitted them for their subsequent pro-

fessional studies. For the great majority

and until comparatively recent years this

collegiate training was furnished by the

old-fashioned classical course, and there

can be no question but that this, combined

with other influences of college life, gave

an excellent discipline of mind and char-

acter, but with no peculiar adaptation to the

study of medicine.

The advance of medical science and art

during the last half century has given ever-

increasing prominence to the value to the

student of medicine of a good practical

knowledge of chemistry, physics and gen-

eral biology. It is to the great credit of this

University that this need was first clearly

recognized and supplied in this country by

the Sheffield Scientific School, which in

1870 offered well-planned courses in these

branches of science, announced as intended

especially for the preliminary training of

prospective medical students. AVith the

establishment of the Laborator}' of Physio-

logical Chemistry four years later the dis-

tinctive pre-medical biological course was

fully organized, and since 1889 this has

been open also to students in the academical

department.

No more convincing testimony to the im-

portance of this new departure in collegiate

education is needed than the mere mention

of the names of some of those who were

graduated from the Scientific School in the

ten years following the establishment of this

course and who have acquired distinction in

medicine or in sciences akin to medicine.

Fortunately I can not illustrate my argu-

ment here by the selection of names from

those who have passed away, and I trust that

it will not be considered invidious if I cite

names so familiar to physicians and biolo-

gists as those of Prudden, T. H. Eussell,

Hun, W. B. Piatt, Chittenden, Yamagawa,
Curtis, Sedgwick, Gilman Thompson, E.

B. Wilson, Mitsukuri, H. E. Smith, E. A.

Andrews, Ely. Not only has the labora-

tory of physiological chemistry under the

direction of Professor Chittenden been of

great service in the preparation of students

for the study of medicine, but its contri-

butions to a science of great medical and

biological importance are unequaled in

number and value in this country and have

given it rank with the best laboratories of

its kind in the world.

There have been all told not far from

2,300 graduates of Yale in all its depart-

ments (including the medical), who have

become physicians, not counting twice the

names of those graduated from more than

one department. Of the graduates in arts

(1702-1897) about 1,100 (9 to 10 percent.)

have entered the medical profession, tlie

percentage being about the same for the

eighteenth and the nineteenth centuries,

but varying considerably in different years

and decades, as appears from data which I

have inserted in a note.* Especially sig-

nificant is the fact that from the classes

of 1822,1824,1825, 1826, and 1828, when the

medical department was at the height of

its early prosperity, the number of grad-

uates in arts who became phj'sicians was

80 per cent, above the general percentage

* The notes accompanying this address are omitted

from this publication.
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for the nineteenth century, and that over

41 per cent, of these received their medical

degree from the Yale Medical School, as

against 24 per cent, in general for the period

since the opening of the medical depart-

ment. Of the graduates of the Scientific

School (1852-1897) at least 193 (9.1 per

cent.) were later graduated in medicine,

22.3 per cent, of these receiving their de-

gree from the Yale medical department.

It is of course out of the question to at-

tempt to give here even the most summary

account of the more than two thousand

Yale phj^sicians of the nineteenth century.

Among those no longer living are the names

of such famous men as Alexander H. Stev-

ens, Samuel H. Dickson, George McClellan,

Nathan E. Smith, William Power, Alfred

Stille, Samuel St. John, William H. Van
Buren, Edmund K. Peaslee, J. Lewis Smith,

Daniel G. Brinton, AVilliam T. Lusk and

many others deserving of mention did time

permit. The graduates of Yale in the med-

ical profession have contributed their full

share to the making of the medical history

of this country. Over one hundred became
professors in medical colleges, especially

noteworthy being the number and distinc-

tion of those who have been and who are

connected with the medical schools in

New York City. At least thirty have
been presidents of their State medical so-

cieties.

In all these two hundred years of her

existence men have gone forth from Yale
wlio have adorned the profession of medi-

cine. Among them have been great teach-

ers, leaders who have advanced medical

knowledge, improved medical and surgical

practice, and raised the standards of pro-

fessional life and of medical education, men
who have served their country in a profes-

sional capacity in peace and in war, and
many more who have led the useful lives

of general practitioners, honored in their

homes and by their colleagues, and con-

tributing to the welfare of the communities

where they have lived.

In centuries past the greatest renown of

many universities lay in their medical fac-

ulties. There have been later times when
the conditions of medicine and of medical

education made it less fit to enter into the

life and ideals of a university. It is not so

to-day. Medicine has now become one of

the great departments of biological science

with problems and aims worthy of the high-

est endeavor of any university, surelj^ none

the less worthy because they are associated

with human interests of the highest impor-

tance.

The union of medical school and univer-

sity should be of mutual benefit. Medicine

needs the influences of a university for its

highest development, and the usefulness

and fame of a university are greatly in-

creased by a strong medical department.

There is to-day no direction of scientific re-

search more productive in results of benefit

to mankind and in the increase of useful

knowledge than that upon which medicine

in these later years has entered, and there

can be no nobler work for a university than

the promotion of these studies.

But medical teaching and research can

no longer be successfully carried on with

the meager appliances of the past. They
require large endowments, many well-

equipped and properly-supported labora-

tories, and a body of well-paid teachers

thoroughly trained in their special depart-

ments. With an ampler supply of such op-

portunities as these there is every reason to

believe that the Yale medical department

would take that important position in the

great forward movement of modern medi-

cine to which its origin, its honorable his-

tory and the fame of this ancient Univer-

sity entitle it. May the next Jubilee find

medicine holding this high position in Yale

University !

William Henry Welch.
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VARIETAL MUTATION IN THE TOMATO.

The following remarks refer to the orig-

ination by mutation * of a strongly marked
and distinct variety of tomato from seed of

an old and well-known variety, under or-

dinary cultivation in an isolated garden

plot ; and to the subsequent duplication of

that case of mutation upon the same ground

and under the same conditions of cultiva-

tion, but in plants produced from other

seed of that old variety, which was grown
in a different and distant region. The mu-
tation in these two cases is remarkable in

that it was uniformly manifested in every

plant of each of the two crops in which it

occurred ; that it produced plants which

were widely different from the parent

plants ; that the second case was an exact

repetition of the first, and that it occurred

in both cases under circumstances that pre-

clude the probability that it was the result

of cross- fertilization.

My observations in these cases were made
in connection with amateur gardening upon

my house-lot in Washington, a statement

of the results of which follows in narrative

form. I chose the Acme variety of tomato

for cultivation because of its long-known

excellence, and the cases referred to oc-

curred unexpectedly in the variety thus

chosen. In the spring of 1898 I purchased

a dozen young plants which had been pro-

duced from seed by a gardener in the vicin-

ity of Washington, and transplanted them
in my garden plot. As the plants matured

and fruited they showed all the recognized

varietal characteristics of Acme, a descrip-

tion of which is herewith given for the pur-

pose of comparing it with other varieties

presently to be mentioned. The plants

were large and diffuse, the color of the

foliage being a medium shade of green
;

* In this article I use the term ' mutation ' in the

phylogenetie sense that has been given to it by Pro-

fessor Hugo de Vries in his exhaustive work, 'Die Mu-
tationstheorie, ' Leipzig, 1901.

haulms slender, somewhat numerous, some
of them reaching a length of more than
six feet ; the petiole-midrib long and slen-

der ; leaflets moderately narrow, distant,

petiolulate and only slightly rugose ; fruit

depressed-globular in shape, with an occa-

sional tendency to become transversely

oval, uniformly ripened, fleshy and well

flavored ; and in ripening the change from

the chlorophyl-green to crimson, passing

through more or less of yellow.

I selected seeds from one each of the

earliest and most characteristic fruits of

several vigorous plants of this crop of

1898, and made a mixed packet of them.

These seeds I planted in 1899, expecting to

produce true Acme plants, because of my
care in selecting and preserving the seeds,

because of the comparative stability of that

variety, and because no other tomato plants

were grown with them,''or in their neigh-

borhood, from which cross- fertilization

might have occurred. To my surprise,

however, all the plants which ^grew from

these seeds were distinctly different fx*om

the parent plants of the'year before, both

as to habitus and as to fruit, and all were

uniform in their new characteristics. They
were sturdy and compact plants with foliage

of a deeper green than that of the parent

plants ; haulms few and strong, the more
vigorous reaching a length of about four

and a half feet, or an average of about two-

thirds the length of the parent plants;

petiole- mid rib short and strong ; leaflets

moderately broad, not distant, sessile or

nearly so, and strongly rugose ; fruit simi-

lar to that of the parent plant in size, shape

and consistence, but more delicate in color,

which changes from the chlorophyl green

to cherry-red or light crimson through a

neutral or flesh color, a yellow tint st^ldom

appearing. It is also singularly free from

the pronounced tomato flavor of the com-

mon kinds. The seeds which I saved from

this new variety were accidently destroyed
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and I supposed the variety was therefore

lost ; but two years later I recovered it

upon the same ground and under the same

conditions of isolation and cultivation, but

from a new source as to seed.

In the spring of 1900 I bought from a

Philadelphia company of seed-growers a

packet of their ' selected Acme Tomato '

seed, grown and gathered on a Pennsyl-

vania farm in 1899. From a part of these

seeds I grew thirty plants to maturity,

every one of which was true to the Acme
variety as described in the second para-

graph of this article. In this case also

there was no probable source of cross-fertil-

ization, and I carefully saved a mixed

packet of seed selected from typical fruits

of several of the best plants, as I did in the

former case. These seeds I planted in my
garden plot in 1901, not doubting that they

would produce true Acme plants, notwith-

standing my former experience. On the

contrary, however, all the plants grown

from those seeds were not only quite dif-

ferent from the parent Acme plants, but

they were in all respects, both as to habitus

and as to fruit, like those which grew upon
the same ground inl899, which aredeseribed

ill the third paragraph of this article, and
which variety I believed was lost at the end

of that year. That is, in 1900 and 1901 I

exactly repeated my experience of 1898 and

1899, the second experience having been

with seed from an entirely new source, as

already stated. The new variety belongs

to a group of varieties of which the two
known to gardeners as the ' Potato-leaf

Honor Bright' of Livingston and the ' Dwarf
Champion' of Ferry, respectively, may be

taken as types. It is quite a different group
in several respects from that to which the

Acme belongs. For convenience of refer-

ence I will designate this new variety as

the ' Washington.'

When, in the spring of 1901, I planted

the seed of the Acme plants,which I had

grown in 1900, I at the same time planted

the remainder of the Pennsylvania packet

of Acme seed, carefully keeping separate

both the seed and the resulting plants. The
second portion of the Pennsylvania seeds

produced true Acme plants, as did those of

the first portion in 1900, and, although they

grew vigorously, their fruit was more than

two weeks later in ripening than was that

of the Washington variety, thus adding

another element of difference between the

two varieties. This second planting was

fortunate because it gave excellent oppor-

tunity to compare the two varieties with

each other in all stages of their growth.

As the plants of both varieties matured

their differences of habitus became very

conspicuous ; indeed, it was readily observ-

able with the appearance of the first leaves

of the plantlets.

While all varieties of cultivated plants

which are reproduced from seed are notably

unstable in their varietal characteristics,

some varieties, of even the same species, are

more unstable than others. This varietal

unstability of cultivated plants is mani-

fested in both mutation proper and atavic

reversion. The first is regenerative, and

divergently progressive, especially in re-

spect of results desired by the horticulturist,

and the second, degenerative and conver-

gently retrogressive. The tendency to

mutation proper in cultivated plants is

generally manifested in connection with

selective cross-fertilization, but in view of

my experience herein recorded, and of that

of other persons in other cases, it cannot be

doubted that it often occurs spontaneously

in plants that have been fertilized only by

pollen from those of their own variety. The

tendency toward degenerative change in

cultivated plants is apparently an inevitable

result of promiscuous cross-fertilization, and

is toward the primitive, uncultivated con-

dition of the species. I, of course, assume

that the Washington variety of tomato
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herein described originated by spontaneous,

saltatory mutation, without cross- fertiliza-

tion, and that this form of mutation difiers

only in degree, not in kind, from the salta-

tory origin of new species which has been

elaborately described and demonstrated by

Professor de Vrles in his work already re-

ferred to.

This manner of origination of the Wash-
ington variety of tomato is assumed for the

following reasons: (1) No probable source

of cross fertilization was discovered by care-

ful investigation
; (2) all the new plants

were identical with one another in their

varietal character ; and (3) the mutation in

question was exactly repeated in a succeed-

ing crop under like conditions of isolation

and cultivation. If my Acme plants had

received adventitious fertilization by pollen

from any other than flowers of their con-

nate crop-associates, the cross- fertilization

would doubtless have been incomplete as

to the whole crop and various as to the

kinds of hybrids produced. Even if it were

credible that the first case of complete mu-
tation of my whole crop might have been

the result of cross fertilization from some
unknown source, it would still be too much
to believe that exactly the same result could

have been produced a second time in suc-

ceeding years by such adventitious means.

Saltatory mutation may be said to have

both a predisposing and an exciting cause,

the former being always present, at least

latently, and the latter acting only under

the stimulation of changed conditions ; but

I do not propose to discuss the nature of

either of them. While the exciting cause

of saltatory mutation in plants very often

acts in connection with the process of cross-

fertilization, it sometimes, as has been

shown, acts independently of it. In such

cases as that which is here recorded one

naturally seeks the exciting cause in some

peculiarity of the physical conditions under

which the plants grew. I by no means as-

sume that the exciting cause of the muta-
tion which produced the Washington va-

riety of tomato will be found in the physical

conditions of my garden and its vicinity,

but the following mention is made of those

conditions, that they may be considered in

any inquiry that may be made concerning

it. My ground is in a northern suburb of

Washington and, before the Civil War, it

was part of a worn-out farm of stiiT clayey

soil. It is somewhat dry, but was watered

freely with Potomac river water, especially

during the hot summer months. It was
fertilized with stable manure, lawn-mow-
ings (used also as mulching) and crude

sodium nitrate, the last about half an ounce

to the plant, applied in weak solution near

the roots. Besides the evident obscurity

of the exciting cause of the case of muta-

tion in question, when considered with, as

well as aside from, reference to these con-

ditions, it should also be mentioned that no

similar case has been reported from other

gardens around Washington in which to-

matoes are grown, although practically the

same conditions prevail in many of them
that exist in mine.

That the mutation which produced my
new Washington variety was not atavic, or

retrograde, in character is shown by the

horticulturally improved characteristics of

the fruit, and by the fact that the entire

habitus of the plant is unlike that of the

parent Acme, and also unlike that of the

plants from which the Acme was originally

produced. In both fruit and habitus the

new variety is also very unlike those com-

mon tomato plants and fruit to which all im-

proved varieties sooner or later convergently

revert under promiscuous cross-fertilization

and careless cultivation. Although the

Acme is one of the least unstable of the

very many varieties of tomato which gar-

deners have recognized, its deterioration

by atavic reversion is very common and is

readily observable in the markets of Wash-
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ington, where gardeners have brought the

fruit duriug more than twenty years ; but

few of them have kept it pure. One may

there trace the reversion through various

grades from the typical to almost worthless

kinds.

In view of all the facts that have here

been stated, there seems to be no room for

doubt as to the spontaneous, saltatory and

phylogeneticcharacterofthemutation which

produced the Washington variety of tomato.

Whether it will show the usual degree of

varietal stability in future seed propaga-

tion, and whether any similar mutation

will occur in other varieties of tomato under

conditions similar to those of my garden,

remain to be demonstrated.

Charles A. White.
Smithsonian Institution,

October 3, 1901.

SCIENTIFIC BOOKS.

A Treatise on Zoology. Edited by E. Eay Lan-
KESTER. Part III. The Echinoderma, by F.

A. Bather, assisted by J. W. Gregory and
E. S. Goodrich. London, A. and C. Black.

1900. Pp. vii + 344.

The student of zoology, if he wishes an ele-

mentary text-book, finds as great difficulty in

making his selection as he does in buying a new
bicycle or typewriter. Apparently the more
advanced student will not be thus hampered by
any embarrassment of riches, for it is doubtful

whether any other work aims as high and at-

tains as much as the volume under review.

The average worker who has added some-
what to his primary zoological training finds it

a dreary and often fruitless performance to ex-

tract the new facts of science or the present

state of knowledge on any particular topic from
the almost endless collection of ' elementary

'

text-books, no matter how valuable they may
be in fulfilling their true function. It is almost
equally tiresome to sift out the same informa-

tion from the great mass of technical papers on
particular things. The present volume sup-
plies in a large degree this deficiency for the

Echinoderma, and is a most welcome addition

to general zoological literature. The entire

series is planned to include ten parts, of which

this is the third. Each of the larger groups of

animals is to be described by a separate author

after a definite model, in order to secure uni-

formity in both scope and method.

The general systematic survey of the phylum
Echinoderma, with its seven classes, is quite

full and comprehensive and includes the main

facts of ontogeny, phylogeny, anatomy and

classification. The orders and families are all

clearly defined and most of the prominent gen-

era are reviewed or mentioned. One of the

striking features of this volume is the fulness

with which the fossil forms are treated, thus

according them their true value in any general

treatise on echinoderm morphogeny. Instead

of the starfishes and sea-urchins constituting

the entire program, or ' whole show,' as they

do in the minds of the average student and in

half the text-books, here they form but the last

two of the seven classes recognized, and the

length of their discussion is in proper propor-

tion. It is sincerely to be hoped that similar

true values will be given among other classes,

whether extinct or not.

The phylum Echinoderma comprises two di-

visions or grades, the Pelmatozoa and the Eleu-

therozoa. In the first are the classes Cystidea,

Blastoidea, Crinoidea and Edrioasteroidea. In

the second grade are the Holothuroidea, Steller-

oidea and Echinoidea. This arrangement shows

the unequal value of the classes and does not ex-

press their phylogenetic relations. The latter

probably would be more truly represented, ac-

cording to Bather, by placing a primitive class,

Amphoridea, at the base and deducing from it

several lines of descent, namely, Edrioaster-

oidea, Anomalocystida, Aporita, Rhombifera

and Diploporita. Fi'om the Edrioasteroid line,

it is supposed, there sprang first Holothurians,

then Stelleroidea, then Echinoidea. The Blas-

toids are included in the Diploporite line, and

from them as a fresh development with a new
lease of life arose the important class Crinoidea,

whose discussion occupies, as is wholly proper,

nearly one-third of the present volume.

The class Stelleroidea comprises the Aster-

oidea and Ophiui'oidea, generally considered

as quite distinct. Some recent genera, how-
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ever, and many of the fossil forms, show that

no clear line of separation can be drawn,

though the names are still retained for simple

convenience.

The usual primary subdivisions of the Echin-

oidea into two subclasses, the Palseechinoidea

and Euechinoidea, have been abandoned and

the older divisions, Regularia and Irregularia,

adopted. The primitive ancestral Echinoid is

unknown, though it is evident that the first

forms were small sac-like bodies, with the

mouth and anus at opposite poles and the

muscular body supported by a series of angular

plates, of which five pairs were perforated by

pores. The thickening of the plates and the

consequent loss of flexibility is believed to ex-

plain the reduction in the number of vertical

rows taking place in the passage from paleozoic

to neozoic genera. ^ ^ Beechkr.

Studien uher die Narcose, Zugleich ein Beitrag

zur allgemeinen Pharmakologie. By E. Over-

ton. Jena, Gustav Fisher. 1901. Pp. 195,

The chief object of these studies is the pres-

entation of a new theory of narcosis which

was put forward simultaneously but inde-

pendently by Overton and H. Meyer. The
essential point of the theory is that nar-

cotics are such substances which are more or

less soluble in the lipoids of the nerve cells,

chiefly cholesterin and lecithin. However, as

all substances reach the nerve cells only after

being taken up by the blood and the lymph,

they have in the first place to be soluble in the

chief medium of these fluids

—

i. e., water. The
question, therefore, whether and in what de-

gree a substance is a narcotic

—

i. e., whether

and in what degree it is able to enter into the

nerve cell—depends upon whether and how
much this substance is more soluble in fats

than in water ; in other words, the narcotic

vCapacity of a substance depends upon the co-

efficient of its solubility in organic solvents

divided by its solubility in water.

The book consists of two parts. The first

part deals in an interesting and instructive way
with the general aspect of the subject of nar-

cosis. At the start the author shows that the

distinction made by Claude Bernard, Dastre

and other French writers, between anaesthetics

and narcotics cannot be maintained. Neither

does the practical separation of the inhalation

anaesthetics from the other narcotics have a

scientific basis. There is, however, according

to the author, a distinct difference between in-

different narcotics and narcotics of a basic

character. The latter vary in their effects upon

animals as well as plants from species to spe-

cies
;
while the indifferent narcotics affect all

vertebrates and some invertebrates in the same

degree, provided the concentration of the nar-

cotic within the blood of the animal is taken as

a basis for the unit, and not the quantity of the

narcotic used up in the production of the nar-

cosis of the animal. The writer discusses the

various steps which a narcotic has to pass

through from its administration to the animal

to its arrival in the body cells, and the different

modes of penetration of the several layers of

the cell, according to the compound employed

as a narcotic. He then describes in detail the

methods employed by Paul Bert, as well as

those employed by himself, to obtain a constant

concentration within the plasma of the blood

of the volatile as well as of the non-volatile

narcotics.

The author reviews the different theories of

anaesthesia : hyperaemia, anaemia, Claude Ber-

nard's semi-coagulation of the protoplasm,

Dubois's theory of partial dehydration of the

protoplasm. He quotes further Eichet's rule

that a compound is the stronger an anaesthetic

the less soluble it is in water ; and after review-

ing our present knowledge of the presence of

cholesterin and lecithin in the nerve tissues, he

mentions that already as early as 1847 Bibra

and Harless have suggested that there might

be a connection between anaesthesia and the

capacity of the anaesthetics to dissolve fats
;

and that L. Hermann has further suggested

that cholesterin and lecithin of the ganglion

cells might present the point of attack of the

anaesthetics.

Tai'ning to his own above-mentioned theory

Overton states that he studied the solubility of

the narcotics in olive oil, on account of the

difficulty of obtaining sufficient quantities of

lecithin, and describes in detail the physical

and physiological methods employed by him

for determining the division-coefficient (Thei-
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lungs coefiBcient)
oil

of the many indifferent
water

and basic anaesthetics. His studies led him to

the conclusion that the narcotic power of a

compound depends in the first place upon its

division-coefficient between the aqueous medi-

um and the cholesterin-lecithin solvents of

the orgaaism, provided the absolute solubility

of the compound in the cholesterin-lecithin

solvent is not below a certain minimum.

In the second part detailed descriptions and

tables are given of the numerous experiments

made on a great many compounds, establishing

in each one its division-coefficient and its nar-

cotic power. The compounds comprise indif-

ferent and basic narcotics, also antiseptics

and antipj'^retics which possess more or less

anaesthetic powers as secondary eflfects. The

author draws from his numerous experiments

the conclusion that the longer and the less

branched the carbon chains of a compound are,

the stronger is its narcotic power, and that the

substitution of a hydrogen atom by a hydroxyl

group diminishes, and the substitution by an

alkyl group increases, the narcotic power of a

compound. Overton thinks that the indifferent

narcotics interfere probably in a physical way
with the cholesterin and lecithin of the cells,

while the basic narcotics interfere also with the

protoplasm of the cell, hence the greater cling-

ing of the latter group of narcotics to the cells

and their deleterious effects.

Overton's book is a very valuable contribu-

tion to biology and pharmacology
; it opens

new fields and new methods of research and
will prove to be a fruitful stimulus to student

and investigator.

S. J. Meltzer.
New Youk.

Les mati^res colorantes naturelles. By V.
Thomas (Chef des travaux de chimie appliquee

h, la Faculte des Sciences de Paris). Une pub-

lication de I'Encyclopedie Scientifique des

Aide-Memoire. Publiee par Gauthier-Villars,

Paris, sous la direction de M. L6aut6 (Membre
de rinstitut). Pp. 180.

It is probable that no department of chem-
istry, during the past thirty years, has experi-

enced a more marvelous development and

elaboration than that relating to the artificial

dyestuffs. At the present time these synthetic

dyes are numbered by the thousand, and millions

of dollars are invested in their commercial pro-

duction. Two of the largest chemical factories

of the world are devoted to this industry, one

employing over 200 trained chemists, the other

over 160, practically all of them Ph.D. men
from the universities. The relation between

the structure of these dyestuffs and their tinc-

torial value has been definitely established for

most classes of artificial colors, and the litera-

ture of the subject is vast in extent.

The result of this tremendous activity in the

field of artificial colors has been that the natural

colors have been correspondingly neglected,

and it is only within quite recent years that at-

tention has again been directed to these sub-

stances, many of which have been familiar

since ancient times. These scattered researches

upon the tinctorial constituents of plants used

in dyeing have been collected, digested, and

the results presented in a condensed form by

the author. The work is ably and carefully

done, the chapter upon the Flavone Colors

being especially praiseworthy.

In this volume the author treats only those

natural coloring matters which are commonly
regarded as derivatives of benzophenone, xan-

thone or flavone, thus including the majority

of the natural yellow dyes.

Each chapter opens with general statements

concerning that particular group of colors, its

history, development, etc. This is followed by

a detailed description of the individual colors,

giving history, preparation, properties, tinc-

torial value, etc., the reactions and syntheses

by which the constitutional formula has been

elucidated being clearlyand concisely explained.

References to original articles are numerous,

and in some cases (e. g., syntheses in the fla-

vone group) quite extensive.

The separate chapters deal with the follow-

ing colors ?

I. Derivatives of benzophenone.—Maclurin

and derivatives, catechin and derivatives,

kinoin.

II. Derivatives of xanthone.—Indian yellow,

euxanthone, gentisin and gentisein, datisce-

tin, paradatiscetiu.
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III. Derivatives of flavone (phenylpheno-}-

pyrone).—Chrysin, tectochrysin, apigenin,

acacetin, luteolin, quercetin, rhamnetin, iso-

rhamnetin, rhamnazin, fisetin and derivatives,

morin, myricetin, ksempferid, galangin, loto-

flavine.

The volume concludes with an alphabetical

table of the coloring matters and their deriva-

tives, giving the name of the compound, its

melting point, and the reference to the page of

the text where the same may be found described

in detail, thus constituting an excellent index.

The book presents an able review of a field

which is frequently unjustly slighted in the

larger text-books. It can be heartily com-

mended to those interested in this branch of

organic chemistry.

Marston Taylor Bogert.

Pflanzenphysiologie. Ein Handhuch der Lehre vom

Stoffwechsel und Kraftwechsel in der Pfianze.

Von Dr. W. Pfeffer. II. Kraftwechsel.

Zweite voUig umgearbeitete Auflage. Leip-

zig, Wm. Engelmann. 1901. Pp. 353.

The first volume of this comprehensive work

appeared in 1897 and was reviewed by the

writer of this note in Science (7 : 318. 1898).

The recent part deals with the general action

of growth, and the influence of various factors

upon it, the inherent causes of specific form,

variation and heredity, rhythm and resistance.

The commendation given the first volume of

this splendid work seems equally well deserved

by the second. The citations of literature are

quite inclusive up to 1900, and many of the

more important papers appearing since that

time are given, although not much time could

have been given to a consideration of their con-

tents.

It is to be said that the author has not had so

much critical editorial work before him in the

preparation of the present part as in the first

volume, since the greater number of principles

discussed are in the form in which they have

been accepted for a decade. Much of the

material rests exactly as it was left by Pfeffer's

lengthy papers of a few years since upon trans-

formations of energy, and in other sections the

subject matter has remained almost undisturbed

since the first edition of the book.

Some of the phases of the activity of the

plant discussed do not appear to have been

carried to the extent that might be reasonably

expected from a work of this character. Thus
in dealing with the influence of light upon
plants, the author has not followed to a logical

conclusion the discussions foreshadowed in the

preface.

The influence of water content upon growth

and form, correlation, reproduction and regen-

eration comes in for a well conceived treatment,

and the pages devoted to these topics are valu-

able additions to literature.

The first volume has already been translated

by Dr. Ewart in a manner adding much to its

scientific and practical value, and it is to be

hoped that he will be as speedy and attentive in

editing the present volume. An unusually large

number of typographical errors will doubtless

be reduced to a minimum in the process.

The fulness of discussions, exactness and

pertinence of citations, together with the grasp

of the subject and breadth of view of the

author, make this book very easily the greatest

work yet produced on plant physiology, and in

the historical development of the subject it

will prove to be as valuable as the notable

volume of Sachs.

D. T. MacDougal.

scielVTific journals and articles.

The October (closing) number of Volume 2 of

the Transactions of the American Mathematical

Society contains the following papers :
' Geom-

etry of a Simultaneous System of Two Linear

Homogeneous Differential Equations of the

Second Order,' by E. J. Wilczynski ; 'Theory

of Linear Groups in an Arbitrary Field,' by L.

E. Dickson ;
' On Certain Aggregates of Deter-

minant Minors,' by W. H. Metzler
;

' Ueber die

Anwendung der Cauchy'schen Multiplications-

regel auf bedingt convergente order divergente

Eeihen,' by A. Pringsheim ;
' Ueber den Gour-

sat'schen Beweis des Cauchy'schen Integral-

satzes,' by A. Pringsheim; 'New Proof of a

Theorem of Osgood's in the Calculus of Varia-

tions,' by O. Bolza ; 'On Certain Pairs of

Transcendental Functions whose Roots Sepa-

rate each other,' by M. B6cher ;
' On the Sys-

tem of a Binary Cubic and a Quadratic and the
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Eeduction of Hyperelliptic Integrals of Genus

Two to Elliptic Integrals by a Transformation

of the Fourth Order,' by J. H. McDonald
;

' On

the Theory of Improper Definite Integrals,' by

E. H. Moore ;
' On the Convergence and Char-

acter of a Certain Form of Continual Fraction,'

by E. B. Van Vleck ; Notes and Errata, Vol-

umes 1 and 2.

The October number (Volume 8, No. 1) of

the Bulletin of the American Mathematical Society

contains the following articles :
' The Eighth

Summer Meeting of the American Mathematical

Society,' by F. N. Cole; 'The Ithaca Collo-

quium,' by Edward Kasner; 'Upon the Non-Iso-

morphism of two Simple Groups of Order 8!/2,'

by Ida M. Schottenfels ;
' Concerning Surfaces

whose First and Second Fundamental Forms are

the Second and First Fundamental Forms re-

spectively of another Surface,' by Alexander

Pell; 'Notes,' and 'New Publications.' The
November number of the Bulletin contains :

' On
Wronskians of Functions of a Real Variable,'

by Maxime Bocher ;
' The Configurations of the

27 Lines on a Cubic Surface and the 28 Bitan-

gents to a Quartic Curve,' by L. E. Dickson;
' The Fiftieth Annual Meeting of the American

Association for the Advancement of Science,'

by G. A. Miller ;
' Riemann-Weber : Partial Dif-

erential Equations of Mathematical Physics,'

by J. S. Ames; 'Notes,' and 'New Publica-

tions.'

SOCIETIES AND ACADEMIES.

AMERICAN PHYSICAL SOCIETY.

The fall meeting of the American Physical

Society was held at Columbia University on
Saturday, October 26, President Michelson pre-

siding. The first paper, by F. L. Tufts, de-

scribed experiments on the effects of stationary

sound waves on unignited gas jets. The dis-

turbances caused in such jets by sound waves
were made visible by means of the ' Schlieren

Methode,' the source of illumination being the
spark of an induction coil. The jet was found
to assume a vibrating sinuous form, with in-

creased amplitude at greater distances from the
orifice. The results could be explained upon
the assumption that the initial velocity of the
gas, upon issuing from the orifice, is the re-

sultant of its own proper velocity and that due

to the vibration of the sound wave. Photo-

graphs of unignited jets when disturbed in this

way were shown. A second paper by Mr.

Tufts dealt with experiments with the ordinary

organ pipe. The Schlieren method was ap-

plied in this case to show the vibrations of the

blast of air blown against the tongue of the

pipe, and photographs were shown which gave

excellent confirmation of the usual theory of

the action of such pipes.

A note on the use of the Arous' mercury

lamp as a source of illumination in certain color

experiments was presented by Ernest Merritt.

The light from the mercury arc is chiefly due to

three lines in its spectrum, lying respectively

in the violet, the green and the yellow. These

lines are sufficiently near to the three primary

colors to make the light of the lamp seem not

greatly different fi'om white ; but when the

lamp is used to illuminate colored objects the

absence of the red is rendered evident. Red
objects, for example, usually appear black when
seen by this light. When a selection is made
from colored worsteds, such as are used in the

ordinary test for color-blindness, the selections

are much the same as those made by a red-blind

individual.

After the noon recess the Physical Society

joined with the Mathematical Society during

the reading of a paper by M. Hadamard on

the ' Theory of Elastic Plates. ' In the after-

noon session a note was presented by Wm.
Hallock on ' Measurements of Subterranean

Temperatures,' in which were given the results

of the most recent work on this subject. An
instrument for the measurement of entropy

was described by A. G. Webster. This ' en-

tropy meter ' had not been actually constructed,

nor did the speaker think that it would make a

very practical apparatus. It showed a possible

method, however, by which entropy changes

might be automatically registered and meas-

ured. Mr. Webster also reported the results

of experiments upon the audibility of sound

over grass and water. It was found that under

similar conditions of quietness, etc., a given

sound could be heard almost exactly four times

as far over water as over grass. The assump-

tion that water is a perfect reflector, while grass



November 29, 1901.] SCIENCE. 849

is a ' black body ' toward sound waves, is not

sufficient to explain this difference.

Ernest Merritt.

biological society of washington.

The 342d meeting was held on Saturday even-

ning, November 2.

Mr. H. J. Webber exhibited specimens of the

pineapple suffering from the disease termed 'root

bind. ' This was caused by planting improperly

trimmed cuttings, which caused the roots as

they developed to wind tightly around the stalk,

causing defective nutrition and finally death.

Charles Louis Pollard gave some ' Notes on a

Trip to Mount Mitchell,' made during the pres-

ent spring for the purpose of obtaining botan-

ical specimens and of studying incidentally the

distribution of certain species of violets.

H. J. Webber described ' A Cow Pea Re-

sistant to Root Knot Worm,' stating that in ex-

amining an extensive series of cow peas and
other plants this one variety had been found

entirely free from the parasites, although grow-

ing immediately between two varieties that

were badly affected. The root knot worm, a

small nematode, not only affected cow peas,

but very many plants, doing serious damage,

and the finding of the cow pea led to the hope

that other plants might be found equally re-

sistant, while by planting the pea as an alter-

nating crop it would be possible to lessen the

numbers of the worms.

Frederick V. Coville gave an ' Exhibition of

Specimens of Alaskan Willows,' including ex-

amples of all species from that region. For

descriptive purposes the speaker grouped these

willows in three divisions, the tree, bush and

procumbent forms, exhibiting a series of slides

showing the floral divisions of Alaska and illus-

trating the habitat of the various groups. The
different species were described in some detail

as to their range, abundance or rarity, date

of discovery and economic value when the spe-

cies was of sufficient size.

M. A. Carleton spoke of the 'Characteristics

and Distribution of Xerophytic Wheats,' illus-

trating his remarks with lantern slides of the

Russian wheat region. The speaker said that

wheats were grouped in eight divisions : (1)

Common
; (2) Club or square head

; (3) Poulard ;

(4) Durum or macaroni
; (5) Polish

; (6) Spelt

;

(7) Emmer; (8) Eiukorn.

What might be called xerophytic or drought-

resistant wheats belong to several of these

groups, but the most important ones belong in

the durum or macaroni wheat group. This is

the group, therefore, which was chiefly dis-

cussed. These wheats differ from the ordinary

wheats as now known in this country by having

rather large flattened heads with large chaff

and very large yellowish white grains which

are extremely hard and vitreous in fracture, and

often rather transparent. They always have

beards, which are usually very long. In some
varieties the heads and beards are black. These

wheats are very resistant to drought, being able

to grow where the rainfall is as low as ten inches

per annum. They also resist the leaf rust very

greatly, but are more or less subject to stem

rust when it occurs in very great abundance.

They are also seldom injured by bunt, smut or

other diseases. Naturally they are adapted to

semi-arid or arid regions, and at present are

growing mainly in east and south Russia, Al-

geria, Argentina, parts of India and in various

portions of the Orient and Mediterranean re-

gion. In this country they are especially

adapted to our semi-arid plains from North

Dakota to Texas.

The investigations of this department on the

basis of soil and climate have led us to believe

that those wheats will yield about one-third

more to the acre in our semi-arid regions than

other wheats, and what is more important, pro-

duce a constant yearly crop in large portions of

that region where other wheat cannot be grown
at all. Numerous practical tests have since

proved this prediction to be justified. At the

same time these wheats are the very best

adapted for making macaroni, and there is now
a great demand for them from this country, the

people in Europe having learned of what good

quality they are. Wherever they have been

tried for the purpose, they also are considered

to make excellent bread. In the establishment

of these durum wheats we have a striking ex-

ample of the beneficial results that may follow

purely scientific investigations.

T. W. Stanton,

Secretary.
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THE TOEREY BOTANICAL CLUB.

At the meeting of the Club on October 8 the

scientific program consisted of informal reports

of summer's work, including reports from Dr.

Rydberg, of his visit to Sweden and Norway
;

from Mr. Murrill, of his attendance on the

Botanical Congress at Geneva ;
from Mrs. Har-

ris of work among the lichens in the Adiron-

dacks ; and from Mrs. Britton, of work among

the mosses there and in the Catskills, with

advance notes reporting Dr. Britton's collec-

tion in the West Indies. Dr. Underwood spoke

of his collecting in Porto Rico, examining

thoroughly the eastern part of the island dur-

ing five weeks spent there. He collected over

1,000 numbers of dried plants and sent back a

large number of cacti now growing in the

Botanical Garden. He was afterward in the

Berkshire Hills for two weeks, then attended

the A. A. A. S. meeting at Denver, Colorado,

and spent some time in botanical work through-

out many parts of that State, collecting about

600 numbers of the fall flora, particularly about

Ouray and Pikes Peak.

The secretary reported extension of range of

Aster curvescens by his discovery of its growth

in quantity in the southern Berkshire Hills.

Dr. MacDougal reported his work in Montana

where he aided in maintaining a summer labora-

tory for four weeks at Big Fork, at the north end

of Flathead L. , and entertained Dr. H. C. Cowles

and twenty students of the University of Chi-

cago. Dr. MacDougal then joined a collecting

party exploring a part of northern Montana not

known to have been before visited by a botanist,

except as Canby gave it a flying trip in 1884. Dr.

MacDougal collected about 900 flowering plants.

Some days of every week the work was among
snow and ice, with alpine flora, lakes a mile

long of snow-water, chiefly without outlet and
without life, as they freeze solidly to the bottom.

He exhibited a panoramic view of ths moun-
tains seen across Flathead L., with numerous
photographs showing the technique of collect-

ing and camp equipment.

Dr. M. A. Howe reported on his eleven weeks'

collecting trip for marine algae in Nova Scotia

and Newfoundland. He made about ten

principal stays of a week each, at Yarmouth,
Digby, Grand Pre; at Pictou, a station for

Fucus serratus, and where he obtained it in

quantity ; at Cape Breton ; on the south end of

Newfoundland, the richest locality in the

larger kelps. There and along the south and

east coast of Newfoundland is almost treeless,

as is generally reputed, but firewood and lum-

ber are obtainable 20 miles inland, and the west

shore is forested with spruce, fir and tamarack,

with yellow and white birch. Journeying

east through the practically uninhabited in-

terior, a thin coniferous forest was met, espe-

cially all around the numerous lakes. Where
fires had been through it, for 20 or 30 miles, all

was a flaming purple of fire-weed {Epilohium).

Dr. Howe mentioned the current names for

the three native berries eaten so commonly

there, squashberry for Viburnum pauciflorum;

baked apple berry for Bubus chamsemorus ; and

partridge berry for Vaccinium vitis-idsea, called

Swedish cranberry in parts of the U. S. where

imported from Scandinavia. Dr. Howe re-

mained four weeks in Newfoundland, and was

aftei'ward at Halifax Harbor, N. S., where

Harvey, author of the Nereis, had made impor-

tant collections.

Dr. R. M. Harper reported collecting again

in Georgia, with about 500 numbers, visiting

many new localities, traveling about 1,400 miles

by rail, and doing much work on plant-distri-

bution. He spoke particularly of the remark-

able flora of the sandhills in Bulloch Co.,

resembling the ' scrub ' flora in Florida. Photo-

graphs of these and other parts visited were

shown. Along shady banks of the Chattahoo-

chee River, some 50 miles from Columbus, he

found some southern species, reaching their

northern limit. In the Pine Mountains, south-

ernmost eastern extension of the Appalachians,

he found on the northern slopes an interesting

mixture of Southern and Northern species. The

southern slopes are covered with the long-

leaved pine, with the flora characteristic of the

pine barrens of the southern coastal plain.

Among the interesting plants collected by Mr.

Harper were Elliottia and, at Thomasville, Ga.,

Nymph sea orbiculata.

Briefremarks followed regarding fall blossom-

ing and foliation iu New York City, and Dr.

Underwood exhibited afresh specimen of Botry-

chium dissectum. It was noted by Mrs. Britton
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and others that the maples, lindens and button-

woods in Union Square, Washington Square and

Madison Square are now covered with fresh

leaves as in May, owing to defoliation by cater-

pillars ; that the catalpas, honey locusts and

poplars were but little eaten, and are not, there-

fore, covered with fresh leaves, but were injured

by an early drought, and have sent out new
shoots to replace those lost ; these new shoots

are now covered with fresh young leaves. The
English elms in Washington Square were little

eaten and have no new leaves. Horse-chest-

nuts have new shoots and some have new
blossoms. Cherry trees have also been in bloom

again. The magnolias and tulip trees of Bronx

Park have blossomed and fruited twice this

year. Edward S. Burgess,

Secretary.

THE SCIENCE CLUB OF THE UNIVERSITY OF

WISCONSIN.

The first meeting of the Science Club of the

University of Wisconsin for the present college

year was held on Thursday evening, October 31.

The newly elected oflBcers of the Club are :

President, Professor W. W. Daniells ; Vice-

President, Professor Wm. H. Hobbs, Secretary

and Treasurer, Professor L. S. Smith.

Two papers of both scientific and economic

interest were presented, the first by Dr. C. K.

Leith, on the ' Mesabi Iron Range of Minne-

sota,' and the second, by Professor C. R. Van
Hise, on ' The World's Past, Present and Fu-

ture Supply of Ores.'

Dr. Leith's paper was based on a mono-

graphic report on the Mesabi iron-bearing dis-

trict of Minnesota which he is preparing for the

U. S. Geological Survey. He sketched the

marvelous development of the range frorji the

time of its discovery ten years ago to its pres-

ent position as the greatest iron range in the

world. The range exhibits Archean, Lower

Huronian and Upper Huronian rocks in typical

development, and with relations so clear as to

make the Mesabi almost a type district for

these three pre-Cambrian series. The iron ores

are confined to the 'iron formation,' which

forms the middle horizon of the nearly flat-

lying Upper Huronian series. The iron forma-

tion consists of ferruginous cherts, ferruginous

slates and iron ore, all of which give evidence

of having resulted from the alteration of a rock

made up of gi*een ferrous silicate granules. The
granules contain fifty per cent, silica and thirty

per cent, ferrous iron, with little or no potash.

They were called glauconite by Spurr, but their

study by the U. S. Geological Survey shows them
not to be glauconite of organic origin, but a fer-

rous silicate deposited on the sea-bottom through

chemical reactions. The iron ores have re-

sulted from the alteration of this type of rock

through the agency of underground waters.

The ores are now found where the action of

these waters has been vigorous. These places

are the southward-pitching troughs of the

gently folded iron formation, and in the parts

of the troughs lying along the middle slopes.

The bottoms of the troughs are mainly slaty

layers within the iron formation itself.

The iron-ore deposits of the Mesabi are sim-

ilar to those of other ranges of Lake Superior

in having resulted from the alteration of some

earlier rock, in having been concentrated by

underground water, and in occurring in troughs

with impervious basements. However, in the

Mesabi the rock from which the iron ores re-

sulted is the green ferrous silicate, while in the

other districts it is iron carbonate. In the Me-

sabi the pitching troughs containing the iron-

ore deposits have very gentle dips and great hori-

zontal dimensions, while the pitching troughs

in the other ranges are narrow and sharp, and

have great vertical dimensions. Finally, and

possibly in some way connected with these fea-

tures, in the Mesabi district the ores are ex-

ceedingly soft and friable, while the old range

ores are fairly hard.

Dr. Leith illustrated the various methods of

mining the Mesabi ores, the most striking of

which is loading by steam shovels directly on

to cars. He described also the great mines of

the district, several of which are shipping over

1,000,000 tons of ore a year.

The amount of ore in sight on the Mesabi is

roughly estimated at 500,000,000 tons, or about

twice as much as there is in sight on all the

rest of the Lake Superior langes together. It

is also far in excess of all the ore now known in

other parts of the United States. The develop-

ment of the Mesabi range has lowered the
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price of ore for the American steel manufac-

turers ;
and this fact alone, regardless of any

superiority in methods, would give them the

advantage in foreign markets. In Europe at

the present time the situation as to the iron ore

supply, as to the demand for same, and as to

prices, is not greatly dissimilar to what it might

have been in the United States had no Mesabi

range been discovered to ease the demand for

old range ores and to lower prices. A great

basal factor, then, in the superiority of the

United States in the iron and steel trade is the

Mesabi iron range. The United States Steel

Corporation controls from 70 to 80 per cent, of

this raw material, and hence its future influ-

ence on the iron and steel trade of the world

may be conjectured.

Professor Van Hise followed with a brief gen-

eral discussion of the world's past, present, and

future supplies of ores. He called attention to

the tremendous revolution in mining ores of all

kinds which has occurred in the past century,

and ventured the opinion that in the past fifty

years more ore has been mined in the world than

in all its previous history.

The above papers were discussed by Professor

J. Morgan Clements. Professor Clements also

summarized the relation of the work which the

U. S. Geol. Survey has been doing in the Lake
Superior region, as well as in other mining dis-

tricts of the United States, to an intelligent ex-

ploration for ore deposits and the scientific

development of the same when they are found.

A resolution of sympathy in memory of the

late Professor Nelson O. Whitney, of the En-
gineering Faculty of the University of Wis-

consin, presented by Professors J. B. Johnson,

F. E. Turneaure, and Louis Kahlenberg, was
adopted by the Club. L. S. Smith.

THE SCIENTIFIC ASSOCIATION OF THE UNIVER-
SITY OP MISSOURI.

The Association has elected the following oHi-

cers for the ensuing year : President, Professor

W. G. Brown
; Vice President, Professor C. F.

Marbut ; Secretary, Dr. Charles Thom ; Treas-

urer, Professor C. A. EUwood
; Chairman of

Executive Committee, Dr. C. M. Jackson. At
a meeting October 14, Professor H. B. Shaw dis-

played a series of lantern slides illustrating the

important features of the largest and most
successful electrical plants in the United States.

At its regular meeting on the last Monday night

of each month a paper is presented embodying

some original work done by the author. At its

supplementary meeting held usually on the

second Monday night, a popular presentation

of some scientific subject offers each depart-

ment an opportunity to present matters of

general interest from any source.

Chas. Thom,
Secretary.

University op Missouri.

the academy of science of st. louis.

At the meeting of the Academy of Science of

St. Louis on the evening of November 18,

twenty-four persons present, the following sub-

jects were presented

:

Mr. F. C. Baker, some interesting molluscan

monstrosities.

Dr. Stuart Weller, Kinderhook faunal studies.

III. The faunas of beds No. 3 to No. 7 at Bur-

lington, la.

Professor William Trelease read an untech-

nical address on the progress made in botany

during the nineteenth century.

One person was elected to membership in the

academy.
William Trelease,

Recording Secretary.

DISCUSSION AND CORRESPONDENCE.

THE PYTHON IN PENNSYLVANIA.

To THE Editor of Science : On August 9,

a python, probably Python natalensis, was found

in the grass on Presque Isle, Pa. , by three young

men from Erie who, as they supposed, killed it

and took it to the city. However, it revived

and was exhibited in the window of the Ti'ibune

bicycle store. On August 29 I measured and

weighed it. The length was about seven feet

four inches, greatest girth eleven and one-half

inches ; weight, seventeen pounds. That even-

ing it pushed away the wire netting from one

corner of its cage and escaped. It probably

took up its residence under a building in the

rear of the store, but had not been seen when

last I heard, October 14. Reports of the

liberation of large snakes in the vicinity of
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Presque Isle I investigated, but they proved to

be unfounded. Who can tell how this African

snake found its way to the shore of Lake Erie

and how long it had found subsistence there ?

e. l. moseley.
Sandusky, Ohio,

Oct. 27, 1901.

SHORTER ARTICLES.

THE TJNHXPLAINED SOUTHERLY DEVIATION OP

PALLING BODIES.

The formula published by Mr. Eoever, of

Washington University (Science, July 12, 1901,

p. 70), giving the southerly deviation of falling

bodies due to the earth's rotation, is of special

interest, because it marks a fresh attack upon

a problem which in my * History of Physics,' p.

75, I call an unsolved problem. The difficulty

lies in a wide discrepancy between the theoret-

ical and the observed results. The latter are

over 1,000 times greater than the former.

1. Experiments.—When Robert Hooke under-

took to verify experimentally Newton's predic-

tion of an easterly deviation of falling bodies,

due to the earth's rotation, he reported also a

small southerly displacement.*

When in 1791 G. B. Guglielmini again under-

took to verify Newton's prediction by a series

of experiments from a tower at Bologna, a

southerly deviation was again observed. He
found H ('height' or distance fallen through)

= 241 Paris feet (78.3 m.), E. D. ('easterly de-

viation ')= 8.375 lines (18.894 mm.), S. D.

('southerly deviation ') = 5.272 lines (11.894

mm.).f
In 1802 J. F. Benzenberg experimented from

the St, Michael's tower in Hamburg. H= 235

feet (76.3 m.); E. D.= 3.99 lines (9.00 mm.)
;

S. D.= 1.5 lines (3.4 mm.).'|

*See Ball, ' An Essay on Newton's Principia,' pp.

146, 149, 150,

tSee Gilbert's Annalen, Vol. XI., p. 172; Vol.

XII., 1803, p. 372 ; Vol. XIV., p. 222. Eosenberger,

in his * Geschichte der Physik,' Vol. III., p. 96, refers

to Guglielmini's book, ' De diurno terras motu,

experimentis physico-mathematicis confirmato,'

Bologna, 1792, but as early as 1803 the book is spoken

of as being very rare.

t Gilbert's Ann., Vol. XIV., p. 222. Rosenberger

refers to Benzenberg's book, ' Versuche iiber die

Gesetze des Falles,' Hamburg, 1804.

In 1804 Benzenberg experimented in a shaft

of a coal mine at Schlebusch. H. = 260 ft. (84.4

m.). An E. D, was noticeable, but on selecting

from the total number those experiments which,

in his judgment, were made under the most
favorable conditions, there seemed to be no in-

dication of a S, D,*

In 1831 F. Reich experimented in a mine-

shaft at Freiberg, H, =158.5407 m., E. D. =
28.396 mm., S. D. =4.374 mm. These results

are deduced from six series of experiments.

Altogether 106 balls were dropped. Reich's

are the most carefully conducted experiments

on the subject which have been made. Yet
they differ much among themselves, though not

as much as those of Benzenberg.f

In 1848 W. W, Rundell published experi-

ments made in the shaft of a Cornish mine.f

Balls were dropped through a distance of one-

fourth of a mile and a S. D. of 10 to 20 inches

(25 to 51 cm.) was noticed. From the account

of the experiments it is difficult to convince

oneself that sufficient precautions were taken

against disturbances from air-currents.

All observers experimented with metallic

balls. Are these observed southerly displace-

ments due wholly to experimental error?

Though we may incline to that opinion, we can-

not deny the force of Benzenberg's remark:
' Sonderbar bleibt doch diese Tendenz der Feh-

ler nach Siiden.'

2. Theory.—Mr. Roever is not the first to de-

rive a formula for S. D., due to the attraction

of the rotating earth. This was done in 1803

by Gauss § and by Laplace.
||

Neglecting the resistance of the air, G^auss

obtained
Yi.Tf . ^= y= \ cos <p gnt^,

S.D. = a;= \ cos <p sin (p gnH*,

where ic is the angular velocity of the earth,

the latitude. Applying this to Benzenberg's

* Gilbert's Ann., Vol. XVIII., p. 381.

tSee Poggendorff's Ann., Vol. XXIX., 1833, p. 494.

Rosenberger refers to Reich's book, 'Fall versuche iiber

die Umdrehung der Erde,' Freiberg, 1832.

X Robertson's Mechanic's 3Iagazine, London, Vol.

XLVIII., p. 485.

I Gauss, ' Werke,' Vol. V., 1877, p. 495.

II
Bull. d. sciences par la Soc. Philomath., Plairial an

11 (1803).
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data, Gauss took \ gt^= 235, ^= 53°33^ t= 4 sec-

onds, n<= f|f spatial minutes, and V= ^^^-g

radians. Gauss found E. D. =3.91 lines, the

experimental value being 3.99. The formula

gives S. D. = .00046 lines, the experimental

value being 1.5 lines.

The resistance of the air was found by both

Gauss and Laplace to make no appreciable

difference in the S. D. Several writers deduced

formulae which seemed to give a much larger

S. D. than those of Gauss and Laplace, but in

every case some error in the reasoning has

been detected.* The deductions of Gauss and

Laplace have, thus far, stood the test of criti-

cism.

Other than gravitational agents were con-

sidered by Oersted and Sir John Herschel.f

They suggested that the ' electric currents * * *

known to be circulating around the earth in the

direction of the parallels of latitude ' induce

currents in a falling metallic body and cause de-

flection to the south. But they became doubtful

of this explanation by the remarks of Grove,

who said that " inasmuch as a falling body was

* See Gauss's criticism on Olbers, Gauss' ' Werke

'

Vol. v., p. 495 ; reference to Guglielmini's specula-

tions in Gilberfe's Ann., Vol. XII., p. 372; M. Petit's

articlein Comptes Bendus, Vol. XXXIII., p. 193, 1851,
and M. Dupr^'s criticism of that article in Vol.
XXXIV., p. 102, 1852, as well as Rosenberger's criti-

cism of Dapr6, in Gesch. d. Physik,No\. III., p. 436; W,
C. Redfield in Am. Journal ofScience^ Vol. III., p. 283,
1847, and the correction on p. 451 of same volume

;

the theoretical part, contributed by Professor Cowie,
in W. W. Eundell's article, Mechanic'a Magazine, Vol.
XLVIII., p. 488.

\ Am. Journal of Science, Vol. III., 1847, p. 139
;

Report British Assoc, 1846, Misc. Communicat, p. 2.

moving between electrical currents, placed both

north and south of its line of fall, in his opinion

the effect of the one would counterbalance

that of the other, so as together to produce no

effect."

I myself have been considering the effect of a

metallic ball falling through the varying mag-

netic field of the earth. Electric currents will

be generated in the ball. Resolve the motion

of the ball in the northern hemisphere into two
components, one component, AC, parallel to

the lines offeree, the other, CB, perpendicular

to them. The motion along AO produces no

current in the ball. That along CB generates

a current in a plane normal to the earth's mag-

netic lines of force. By Lenz's law, there is a

resistance to and diminution of the motion pro-

ducing the current. Hence, in all regions

north of the magnetic equator there results a

northerly deviation. Similar reasoning shows

that south of the magnetic equator a falling

metallic body experiences a southerly deviation.

Moreover, if the dip is greater in the lower

levels of the atmosphere, then it will be seen

from the two positions of the ball in our figure,

that there is a relative motion of rotation be-

tween the ball and the earth's lines of magnetic

force. The ball has in the northern hemi-

sphere an apparent rotation about an axis point-

ing east and west, in a direction counter-clock-

wise when seen by an observer looking

westward. Hence by Lenz's law the ball will

experience a real rotation in a clockwise direc-

tion about the same axis. The interaction be-

tween the rotating ball and the air will cause

the ball in the northern hemisphere to drift

southward.

I have been unable to secure accurate data

for the determination of the magnitude of the

two effects, but, taking the largest rate of vari-

ation in the magnetic intensity and the dip,

along a vertical line, given by Humboldt,*

both effects are found much too small to

cause a deviation measurable in an experi-

ment.

It is evident that the problem of the southerly

displacement of falling bodies needs rein-

vestigation, experimentally, and perhaps also

theoretically. The Washington Monument, in

* Cosmos, Vol. v., pp. 97, 115, London, 1872.
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our national capital, might be a good place for

experimentation.
Florian Cajori.

Colorado College,

Colorado Springs.

astigmatic images of the bottom of a pool
OF WATER.

If light radiate from a point below the sur-

face of water, it can pass out through the surface

only within a circle forming the base of a right

cone whose semi-angle is the critical angle.

Consider such rays lying in a vertical plane

passing through the radiant point. The rays

which have passed out into the air, if produced

below the surface, are tangent to a virtual

caustic. This caustic is a portion of the evo-

lute of an ellipse, one cusp of which is in a

vertical through the radiant point, and at a

d
depth — , where d is the depth of the radiant

point, and n is the index of refraction. The
branches of the caustic are tangent to the sur-

face in the circle determining the critical angle.

Successive sets of consecutive rays having an

increasing angle of incidence do not intersect

at a common point, but they intersect at con-

secutive points on the caustic. If the ver-

tical plane be rotated slightly in azimuth, the

rays from the same radiant point will inter-

sect in the caustic in its new position. This

caustic from the same radiant point will always

lie on a surface of revolution, formed by re-

volving the caustic in any vertical plane about

the vertical line through the radiant point.

If the radiant point be viewed by an eye

placed at a fixed point, the pupil of the eye

may be conceived divided into vertical zonal

elements. Eays from the radiant point in these

various elements will intersect in a definite

area upon the surface of revolution. The point

would, therefore, appear as a hazy patch upon

the caustic surface. The text-books all repre-

sent the apparent position of a coin seen

through a water surface, as being lifted up and

towards the eye of the observer,, upon the

caustic surface.

It is, however, evident that if the rays di-

verging from the radiant point in all azimuths,

and at a fixed angle of incidence, be produced

backwards after passing out into the air, they

will all intersect in a common point upon the

vertical line through the radiant point. If,

therefore, the pupil of the eye be divided into

horizontal zonal elements, all the rays enter-

ing the eye will have a virtual intersection on
this vertical line. The focus of the upper zonal

elements of the eye will be slightly below those

of the lower. Nevertheless, the intersection

of all rays entering the eye from the radiant

point will be upon a line, instead of being

spread out over an area as in the other case.

The fact is that a plumb line deeply piercing

still water appears straight throughout. The
image upon the vertical line is much more dis-

tinct than that formed upon the caustic surface.

The latter image imparts a haziness to the ap-

pearance of the body viewed, but the apparent

position is determined by lines which intersect

in a common point, rather than by those which

do not.

With this view of the matter the writer in

May, 1881, presented to the Academy of Science

of St. Louis a discussion of the apparent form

of the flat bottom of a pool as seen through

the surface.* The appearance was found to

be represented by a conchoid, which was related

in a simple way to the conchoid of Nicomedes.

The equations of both curves were deduced,

and several other cases were discussed.

In a recent number of Annalen der Physik,-\-

Mattheissen has deduced the equations of these

two conchoids and has pointed out that the

surface produced an astigmatic effect. He
likewise deduces the equation for the nebulous

image due to intersection upon the caustic.

The minimum of this surface and that of the

conchoid are coincident and tangent to each

other, and they have the water surface as a

common asymptote.
Francis E. Nipher.

NOTES ON INORGANIC CEEMISTBY.

The earliest determinations of the density of

sulfur vapor were by Dumas and Mitscherlich,

and gave figures which pointed to the molecule

Sg, and this has passed current until quite

recent times. In 1860 Deville and Troost found

* Trans. Acad, of Sc. of St. Louis, Vol. IV., No. 2,

p. 325.

t No. 10, 1901, S. 347.
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that above 860° the sulfur molecule consists of

two atoms, S^. More recently by boiling point

and freezing point methods the molecule of

sulfur in solution has been found to contain

eight atoms, Sg, and it has been inferred that

the same molecule exists in sulfur vapor just

above its boiling point. In the Berichte of the

German Chemical Society, Biltz goes over the

whole ground, especially examining the density

of the vapor under diminished pressure at the

boiling point. The greatest density he could

obtain corresponded to the molecule S7, but

this was not found to be a constant point. The

conclusion he draws is that two molecules only

of sulfur exist, one Sg and the other S2, and

that at the boiling point the molecule with eight

atoms begins to decompose into molecules of

two atoms. This decomposition is progressive,

until at 850° it is complete, the gas at this tem-

perature consisting wholly of the molecules Sg.

A PATENT has recently been taken out by the

Clayton Aniline Company, limited, of Man-
chester, for the continuous concentration of sul-

furic acid, which involves the use of cast-iron

vessels in the place of platinum. The dilute

acid is allowed to flow in a continuous stream

on to the surface of a large mass of hot concen-

trated acid contained in a large cast-iron pan.

The concentrated acid must be of a strength

not less than ninety to ninety-three per cent.

From the bottom of the pan the concentrated

acid is drawn off at such a rate as to keep the

level of the acid in the pan constant. The
great advantages claimed for the process are

the simplicity and the cheapness of the plant,

and it has already been shown that for most
uses the acid concentrated in iron pans is satis-

factory.

About a year ago an article appeared in the
Comptes Bendus by Gautier, in which the posi-

tion was taken that arsenic in minute quantities

is a normal constituent of the human body.
By a new and very delicate method the author
found and determined quantitatively arsenic in

numerous organs of the body, notably in the
pancreas, brain, thymus gland and skin. Since,

after digestion of the pancreas with pepsin, the
arsenic remained in the nuclein residue, the
existence of an arsenic-nuclein was assumed.

In the last number of the Zeitschrift fur Physio-

logische Chemie there is a paper by Hodlmoser,

combating Gautier in every point. In eighteen

cases the pancreas and liver were examined by
Gautier's method, and in fifteen other cases the

same organs were examined by a method, pro-

nounced by the author even more delicate, and
in no case was any trace of arsenic found.

Numerous other experiments were carried out,

carefully following the work of Gautier, but

always with negative results. No explanation

is offered of the great discrepancy between the

author's results and those of Gautier, but one

is promised.

The subject of the toxic action of boric acid

is brought up anew by a description in the

Therapeutic Gazette, by Dr. J. F. Einehart, of

two cases, occurring in his practice, of poisoning

by boric acid. Each was after the administra-

tion of the acid in five-grain doses every four

hours. The symptoms of poisoning appeared

after several days and consisted chiefly of an
erythematous eruption over the body, accom-

panied by extreme weakness. The patients

recovered slowly on ceasing to administer the

drug. The conclusion drawn by Dr. Einehart

is that "any use of boric acid as a preservative

of foods should be prohibited by law, as the poi-

sonous effect of any quantity suflBcient to preserve

food would appear to be proven." This con-

clusion would, however, seem to be somewhat
overdrawn, as it is hardly probable that any
such quantities of the acid as were administered

in the above cases would ever be ingested from

foods in which it was used as a preservative.

The chief danger to be apprehended from the

indiscriminate use of boric acid in foods, as was
recently noticed in this column, is in the case

of young children, where they are fed on milk

preserved by borax. Here danger may well be

apprehended. In any case food preserved by

boric acid should be distinctly so labeled.

J. L. H.

CURRENT NOTES ON PHYSIOGRAPHY.

THE RIVER SYSTEM OF CONNECTICUT.

The discovery of numerous parallel faults

arranged in several systems in the small Tri-

assic area of the Pomperaug valley in western

Connecticut, and the coincidence of many
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streams with lines parallel to one or another of

these fault systems has led Hobbs to infer a

very general dependence of stream courses on

fault lines or on faulted troughs (' The River

System of Connecticut,' Joum. GeoL, IX., 1901,

469-485). He notes that the modern school of

physiographers attach ' little importance to

geological structure planes as a factor in deter-

mining the position and the orientation of

water courses ' ; and if it is joint and fault

planes that are meant by ' structure planes

'

this comment is probably deserved as far as

explicit mention of such controls is concerned.

Nevertheless, the value of faulting in initiating

surface inequalities, and hence in determining

the course of consequent streams at the time of

faulting, as well as in producing planes of struc-

tural weakness, and hence in determining the

later development of subsequent streams, has

not been altogether overlooked. But it is

under the interaction of many controls that

modern physiography finds explanation for

river courses, and it is the want of considera-

tion of other controls than faults that leaves

Hobbs' paper unconvincing.

The author extends the systems of fault lines

from the small Pomperaug basin all over Con-

necticut, preserving them rigidly straight and

parallel throughout. He then compares these

lines with the stream courses as shown on

the topographic map of the State, and where

a fair coincidence is found he concludes that

there is a relation of cause and effect, thus

explaining ' the definite orientation of water

courses.' There are serious difliculties in the

way of accepting this conclusion.

It is inherently improbable that the Pom-
peraug fault lines possess an extension all over

the State in systems so rigid as are here postu-

lated. Some one of the infinite varieties of

curvature is much more probable than the

highly specialized case of straight paths. Strict

parallelism is also improbable as compared to the

many possible patterns of more or less distinct

divergence. The possibility of accidental coin-

cidence between eight systems of lines, seven

of which run between S. 48° W. and S. 44° E.,

and the river courses of a region whose slope is

southerly and whose structural features (inde-

pendent of faults) frequently have a similar

trend, is not given sufficient consideration.

Moreover, the branchwork pattern of the Con-

necticut valleys has little resemblance to the

network pattern of valleys that have been worn
along ancient fault lines in a well-faulted area :

the Stockholm district of Sweden, for example.

This typical district shows a most characteristic

oblique reticulation in the arrangement of its

valleys, such as would be expected in a maturely

dissected upland, obliquely criss-crossed by

many fault lines ; and it has numerous isolated

lozenge-shaped uplands occupying the meshes

in the netwoi-k of fault-line depressions. In

Connecticut the valleys have not a reticulated

pattern, and the uplands as a rule are not loz-

enge-shaped, but-give forth spurs between rami-

fying valleys. Well defined as is the fault-line

network in the Stockholm district, its lines are

neither straight nor in groups of parallels
;
they

exhibit just such irregularities of curvature and

divergence as might be expected in a geolog-

ical instead of in a geometrical design.

While faulted troughs (Graben) might have

guided many Connecticut streams fora time after

the Triassic deformation, it is highly improbable

that such courses could persist during the deep

denudation that the region as a whole has

since suffered, in the course of which many
streams would presumably desert their original

courses in the process of adjustment to new-

found structures. While the brecciated belts of

fault planes might during the denudation of

the region frequently gain the patronage of sub-

sequent streams, all other belts of weak struc-

tures would be active competitors for such

patronage
;

yet no account is taken of such

competition, although it must have been com-

mon. The northward course of the Farming-

ton, for example, follows the weak beds of the

lower Trias, and is oblique to the known faults

of its district. Many of the existing streams in

the lowlands have courses consequent upon the

form of the glacial drift ; such is the case with

the Quiunipiac below Meriden ; and if some of

these streams have now cut down here and

there to bed rock, it is only by the chance of

superposition that the rock is found, as in the

Connecticut above Hartford. The possibility

that the lower courses of the Connecticut and

Housatonic have gained their southeast trends



858 SCIENCE. [N. S. Vol. XIV. No. 361.

by superposition from a now vanished cover of

Cretaceous strata is rejected because fault

planes ' would, in the opinion of the writer,

afford the simpler explanation.' But while

simplicity is a strong recommendation in artifi-

cial mechanism, it cannot be logically employed

as a means of choice between two theories of

river development ; if that were so, no rival

could be found for the Gordian method of

locating the Susquehanna and other Appala-

chian rivers by antecedence. Fault breccias,

where they occur, may certainly exert much
influence on the development of river courses

in Connecticut ; but until their occurrence in

the central and eastern part of the State is

proved by something more trustworthy than

the graphic extension of systematic lines from

the western part, this explanation of stream

orientation may be regarded as standing in an

interrogative rather than in a demonstrative

attitude.

LAKE WINNIPEG.

Lake "Winnipeg, 260 miles long, with an area

of nearly 10,000 square miles or a little less

than that of Lake Erie, is a member of the

series of lakes that occupies an inner lowland

of the ancient coastal plain, marginal to the

great Laurentian highland of eastern Canada.

Reports by Dowling and Tyrrell give a num-
ber of physiographic details concerning the

Winnipeg basin (
* Report on the Geology of the

"West Shores and Islands of Lake Winnipeg,'

Geol, Surv. Canada, XI., 1901, F. * Report on

the east shore of Lake Winnipeg. . . .' Ibid,

G.). The lake is 710 feet above sea level,

with a genei-al depth of from 40 to 60 feet.

Its eastern border is relatively straight, al-

though minutely irregular in the smaller view.

The rock floor here is of Archean gneisses and
granites, with a few schists, all reduced to a

surface of small relief, over which post-glacial

lacustrine clays have been spread to an alti-

tude of 150 feet over the lake. The clay plain

is forested, but if cleared and drained it may
become ' rich agricultural land.' Further
eastward, the generally even but minutely
rugged Archean rises above the clays, first in

isolated knobs, then in larger patches, finally oc-

cupying all thesurface; it is severely glaciated,

bearing little drift, but with many small lakes

in its hollows. The east shore of the lake is

frequently bordered by low clay cliffs ; but

rocks appear in low points and islands, be-

yond which there are many shoals. The west

shore of the lake is very irregular, a frayed

outline of Cambro-Silurian strata ; cross-

bedded standstones below, and even-bedded

limestones (Trenton) above. These rocks fre-

quently form bluffs, back from which the coun-

try is generally level, but rising slightly further

westward. Over this upland is a mantle of

boulder clay, showing faint lines of stratifica-

tion as if deposited in a body of water. The
boulder clay frequently assumes the form of

drumlins, and many of these are noted along the

lake shore and on islands, where they are cut

back into cliffs, while curved beaches are strung

along between them, as on the southeastern

coast of Lake Ontario.

The outline of the western shore strongly

suggests an effective glacial erosion, by which

the Trenton border has been shaped, somewhat

as has been described by Chamberlin for similar

outcrops in southern Wisconsin. The similarity

of Winnipeg and its fellows to Onega and Ladoga

of northern Russia has often been remarked,

and seems to be increased as new details are

gathered.

A PIEDMONT LAKE IN BAVARIA.

WtJRM or Starnberger Lake, 15 miles south-

west of Munich, is one of several water-bodies

piedmont to the Alps on the upland of southern

Bavaria. It has recently been monographed

by W. Ule (' Der Wiirmsee (Starnbergersee) in

Oberbayern, eine limnologische Studie.' Wiss.

Veroffentl. Ver. f. Erdkuake, Leipzig, V., 1901,

211 p., 15 figs., 5 pi., atlas of 8 sheets). The

lake has an area of 57.1 sq. kil.; an altitude of

584 met., and a maximum depth of 123 met. It

lies in the Deckeaschotter, or oldest glacial

gravels, occupying part of a valley that was

primarily the result of stream erosion between

the first and second glacial epochs ; but the

valley has been much modified by deposits of

drift from branches of the Isar glacier during

the second and third glacial advances. Glacial

erosion is given small value in this distal portion

of the glaciated area. A slight deformation,

producing a depression along the mountain base,
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is thought to have 'had some small share iu

aiding the formation of a lake basin here as

elsewhere along the piedmont belt ; but the

evidence of this is in chief part borrowed from

the district of Lake Zurich, and that evidence

has been somewhat discredited, as far as lake-

making is concerned, in recent years. A chapter

is given to the systematic relations of the lake
;

the element of time, or stage of development, is

given too small a share in the proposed classifi-

cation. Neither the interglacial valley in the

Deckenschotfcer nor the later glacial advances

are described in terms of youth, maturity or old

age. Temperature, color, transparence, waves,

currents, changes of level, and composition are

all duly considered. The monograph as a whole

is very clearly written ; its chapters are closed

with concise summaries, and it has current page

headings and an excellent index ; advantages

that do not always accompany scientific publica-

tions. W. M. Davis.

TRERM0DYNA3nCS OF THE GAS-ENGINE.

The second report of the Gas-Engine Com-
mittee of the Institution of Mechanical En-

gineers of Great Britain was presented on the

18th of October by Professor Burstall, of Bir-

mingham University, and the results of experi-

ments, preparations for which were described

in the first report {Proceedings, 1898) were

given. They involve some important details

of a novel character and throw some light upon

previously obscure points in the theory of that

now important prime mover.

Illuminating gas was employed having a

mean heating value of about 4.8 calories per

liter. A new form of igniting apparatus per-

mitted the ignition of even very weak charges

with completeness and certainty, the current

being obtained from four cells of the storage

battery, with a low voltage and a compara-

tively heavy current, insuring a * short and

thick ' spark.

Varying compression was adopted to deter-

mine the effect of such variation upon the effi-

ciency of the motor, and, with each compression,

varying mixtures of air and gas, changing

about one per cent, at each new series of tests,

supplied data for ascertaining the relative

values of these mixtures.

For the first time, so far as the writer is

aware, the theory of the gas-engine as here

applied was constructed with the assumption

of a variation of specific heats with tempera-
ture, following MM. Mallard and Le Chatelier.

The following are Professor Burstall's formulas :

Kv^a + sT] Kp= b-\-sT;

Kp— jfo= const. = 6— a~ B.

m={w^^w^) r\a + sT)6T;

=: (wi + w,) [a( T., —T,) -f s/2 •

( T,^
- T,')].

Rp = (wi + w,) P (6 + sT) 6T
;

where H„ and Hp are the quantities of heat

added during the periods of constant volume
and constant pressure, respectively ; Wi and Wj

are the weight of air and gas, and the weight

of residual products from the previous stroke

in the clearance spaces.

The equation of the adiabatic also differs

from that for constant values of specific heats,

thus

:

dTidp= vlB ; dTldv=plB ;

^q= R.vlB dp + KppjR <^v= 0.

(a 4- sT)vdp +{b-\- sT)pdv= 0.

(6— a) logaf -{-aloge (pv) -{-spvlB=: const.

pOjj5g8

B constant.

The correspondence of the actual expansion

lines of the inrlicator diagram with the adia-

batic for variable specific heats was found much
closer than for the usual assumption of con-

stant values with varying temperatures. In

the computations of the heat-balance the usual

method would give results about fifteen per

cent, lower than with variable specific heats.

The entropy equation becomes, iu the latter

case.

. = a loge -1^ -f i2 log,^ -f ;S (r- To)

;

'0T,

where V and Fq are the volumes at tempera-

tures Tand Tq, respectively.
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In determining the temperatures, the Cal-

lendar platinum instrument was employed ;
but

a peculiar and ingenious special construction

was adopted to secure safety of the instrument

against injury by the action of the charge.

Among other interesting determinations made

with this thermometer, were the temperatures

of the charge at various distances from the

cylinder-wall. It was found that the charge

was distinctly hotter at the core than adjacent

to the metallic surface of the cylinder, the dif-

ference ranging from one to two hundred de-

grees centigrade.

The gas used required 5.49 volumes of air for

combustion and produced 0.5672 volumes of CO
and 1.257 volumes of steam. After combustion

the volume is, total dry, 4,996. The weights

were, gas, per meter, 0.6 ; air, 1.29. Heating

values were 553 B. T. U. per cubic foot, 4,850

cal. per cubic meter.

The engine was six inches by twelve and ran

at about 200 revolutions per minute and at

from 90 to 100 per cent, of its rated power

;

usually at about 95. The compression in Series

I. ranged up to from 200° C. to 300° C, and

the index of the compression-curve, pv'^ = C,

from 1.28 to 1.445 ; its maximum being found

at 311° C. ; but the irregularities of the figure

are too great to reveal any law. Probably 1.33

may be taken as the figure for approximate

computations. The expansion-curve value of

n = 1.4, as an average, or very nearly that,

ranging from 1.328 to 1.501. The mechanical

efficiency was from 68 to 80 per cent., averag-

ing about 75.

In the final series of trials, with compression

ranging from 327° C. to 452° C. as maxima,
the index of the expansion-curve was about

1.3, varying from 1.2 with an exhaust tempera-

ture of 637° C. to 1.344 with a temperature of

exhaust of 862° C. The compression-curve

was less variable ; the index averaged very

nearly 1.35. The mechanical efficiency varied

from 0.64 to 0.83, and the thermal efficiency

from 18.1 to 22.7 per cent.

The employment of compression produced,

on the whole, an increasing total efficiency

with increasing terminal pressure, though re-

ducing mechanical while augmenting thermo-
dynamic efficiency. From 13 to 16 per cent.

of the heat-supply appeared as useful work out-

side the machine. The gas used ranged from

an average of 24.6 cu. ft. per I.H.P. per hour to

19.7, and from 34.9 per B.H.P. to 28.5. The
jacket carried away about 30 per cent, of the

heat developed, the exhaust about 45 per cent,

and radiation about 3. The heat-balance for

the most efficient case was

I.H.P. Jack. Exh. Rad. Loss. Total.

23.1 + 30 4- 42.6 + 3 + 1.3 =: 100.

R. H. Thurston.

TSE NEW STAB IN PERSEUS.

Professor W. W. Campbell, director of the

Lick Observatory has issued the following

bulletin

:

A discovery of extraordinary interest to as-

tronomers has just been made by Professor Per-

rine in reference to the new star in the con-

stellation Perseus. This star appeared sud-

denly and unexpectedly last February, having

been discovered by Anderson in Edinburgh. In

some four days its brightness increased from

invisibility in ordinary telescopes until it be-

came the brightest star in the northern sky.

All available astronomical resources through-

out the world were immediately devoted to the

investigation of this remarkable object.

Many interesting facts concerning it have

been brought to light. To mention only a few,

its brightness diminished irregularly from that

of the most prominent star in the northern sky

in February until in June it was on the limit

of visibility/or trained and sensitive eyesights,

where it has since remained. The star's at-

mosphere was violently disturbed, as shown by

a study of its spectrum in the spring months and

since June, at least, the spectroscope has shown

that it is now a nebula, though retaining to the

eye and in the telescope the point-like form of

an ordinary star. The disturbance that gave

rise to the new star was sufficiently violent to

convert it from a dark invisible body into a

gaseous nebula.

In August Professor. Max Wolf, of Heidel-

berg, Germany, secured a four-hour exposure

photograph of the region of the sky containing

the new star. His negative showed the exist-

ence of some extremely faint nebulous patches
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about five minutes of arc south of the star, but

with no evidence of any relationship between
the nebulous clouds and the star.

On September 20 Ritchey at the Yerkes Ob-

servatory photographed the same region with a

more efiicient instrument and found that the

nebulous cloud was very nearly circular, some
ten minutes of arc in diameter, but of varying

intensity in its different parts with the new star

situated near the middle of the nebulosity.

A. recent photograph, secured by Professor

Perrine with the Crossley reflector, recorded the

principal features of the nebulous cloud. He
compared his photograph with the Yerkes pho-

tograph of the same object and made the inter-

esting discovery that the brightest portion of

the nebula, at least, and perhaps the whole

nebula, had moved to the southeast more than

one minute of arc in the past six weeks.

This observation is in every respect unique.

Motion on this enormous scale or one fiftieth

part of this scale has never been observed for

any celestial body outside the solar system, and

it is morally certain that the observed phe-

nomenon is closely related to the violent dis-

turbances which gave birth to the new star.

It is perhaps as wonderful and important as

any fact yet determined in connection with

new stars.

TEE U. S. NAVAL OBSERVATORY.

In his annual report to the President, Hon.

John D. Long, Secretary of the Navy, indorses

the recommendation of the board of visitors to

the Naval Observatory, that a civilian astron-

omer be placed at the head of that institution.

Mr. Long says :

" Attention is called to the first and very im-

portant report of the board of visitors to the

Naval Observatory. I earnestly commend its

recommendations to careful consideration. This

board was created by act of Congress in March

last. I believe its visitations will be found

valuable in making the observatory efficient and

in rank with the best institutions of the land.

It appears that no other observatory in the

world has the expenditure of so much
money, but also that its results are not com-

mensurate with those of some other observa-

tories the expenditures of which are less. Its

head should of course be the best astronomer'

who has proper administrative qualifications,

that can be found in the country. It is espe-

cially desirable that he should have continuity

of tenure, and the observatory has undoubtedly
suffered from frequent changes in its superin-

tendents.

" While the average term of service of super-

intendents at Greenwich has been twenty-eight

years and at Harvard fifteen, at the Naval
Observatory it has been only a little over three.

I urgently recommend that the legislation of

the last Congress to the effect ' that the superin-

tendent of the Naval Observatory shall be, until

further legislation by Congress, a line officer of

the navy of a rank not below that of captain,'

be repealed, and that on the contrary it be

enacted that there shall be no limitation upon
the field from which the superintendent is to be

selected. As well might the above-quoted

statute have provided that the Commissioner of

Fish and Fisheries should be selected from the

Jine of the Marine Corps, or the Director of the

Geological Survey from the line of the army.
" There is no vital relation between the navy

and the observatory. It may happen that some

naval officer is preeminently qualified for such

a place, in which case he would be appointed

to it, but the country is entitled to have un-

limited range of selection. The present limita-

tion, which shuts out the whole body of civilian

astronomers and even any astronomer in the

navy who does not happen to be in the line, or,

if in the line, below the rank of captain, is

peculiar. Only a very small proportion of

naval officers are not below the rank of captain,

and as most of them are required for naval ser-

vices—a requirement which is now increasing

—

the list from which selection can be made is a

noticeably small one. It is evident, too, from

the wording of the above quotation from the

statute, that Congress in passing it had in mind

further legislation in this respect."

SCIENTIFIC NOTES AND NEWS.

The Council of the American Association for

the Advancement of Science will meet at the

Quadrangle Club, adjoining the grounds of the

University of Chicago, on the afternoon of

Wednesday, January 1. Section H, Anthro-
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pology, of the Association will also meet at Chi-

cago during convocation week.

Dr. L. O. Howabd, chief of the Division of

Entomology of the U. S. Department of Agricul-

ture and permanent secretary of the American

Association for the Advancement of Science,

will give the annual lecture at the Chicago

meeting of the American Society of Naturalists.

The American Academy of Arts and Sci-

ences has given Professor E. W. Wood, of the

Johns Hopkins University, an appropriation of

$350 from the Rumford fund to aid in the

continuation of his researches on the anomalous

dispersion of sodium vapor. An account of the

results obtained thus far will appear shortly in

the Proceedings of the Royal Society of London.

ProfessorFerdinandFreiherr vonEicht-
HOFEN, who holds the chair of geography at

Berlin, has received from the German Em-
peror the gold medal for science for his ser-

vices in supplying the German expedition to

China with valuable maps.

Dr. Sets Low has resigned the presidency

of the American Geographical Society, New
Yoi'k. He was elected to this office a year ago

to succeed the late Judge Charles P. Daly.

The regents of the State University of Iowa
have granted Professor C. C. Nutting, the head
of the department of zoology, leave of ab.?ence

for three months, in order to enable him
to join the United States Fish Commission
steamer Albatross on its cruise to the waters of

the Hawaiian Islands. Professor Nutting will

have charge of the work on marine inverte-

brates.

Mr. Stewart Culin made a trip during the

summer, on behalf of the Hon. John Wana-
maker, in the interests of the Archeological

Museum of the University of Pennsylvania,

visiting Louisiana, New Mexico, Arizona and
California. He secured some 6,000 archeolog-

ical and ethnological specimens, chiefly from
the southwest.

Mr. Yeiji Nakajima, chief engineer of the
city of Tokyo, and professor in the Imperial
University, with Mr. Eintaro Naoki, and Mr.
Shikajiro Hattori, engineers of Tokyo, are at
present in the United States studying engineer-

ing works, especially those concerned with

water supply.

Captain William Crozier has been ap-

pointed chief of ordnance in the army with the

rank of brigadier-general. Captain Crozier

was formerly instructor in mathematics at

West Point, and was appointed recently pro-

fessor of natural and experimental philosophy

to succeed General Michie, but declined the

position.

Assistant-Surgeon John F. Anderson, of

the United States Marine-hospital Service, has

been detailed by President Eoosevelt to go to

Liverpool to investigate the recent outbreak

there of the bubonic plague.

Captain E. L. Munson, assistant-surgeon

U. S. A., has recently been appointed assistant

professor of military hygiene in the Army
Medical School in Washington, D. C.

Mr. Ira A. Collins, recently a teacher at

Eidgewood, N. .T., has gone to the Philippine

Islands for three years to teach for the United

States Government. He will endeavor to intro-

duce visual instruction in the schools, using

lantern slides in teaching the history and

geography of the United States to the natives.

Mr. Collins, being also able to make plaster

life masks and photographs, hopes to send some

such anthropometric data to the museums of

this country.

Dr. Walter Hough has recently returned

from a five months' exploring trip in north-

eastern Arizona, bringing a large collection of

archeological and ethnological material for the

National Museum. Fifty-four or more sites

were examined, and in 18 of these excavations

were made, comprising the ruins lying east of

Holbrook, Arizona, in the Petrified Forest Ee-

serve ; ruins on the north border of the

Apache Eeserve, and ruins in the Jedido

Valley, Hopi Eeserve.

During the past summer, Mr. Frank M.

Chapman, the associate ^curator of the depart-

ments of mammalogy and ornithology, of the

American Museum of Natural History, New
York City, made an extended trip in the west-

ern British possessions. In Manitoba he secured

material for groups of cormorants, Wilson's

phalarope and the yellow-headed blackbird.
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In the Selkirk Mountains he secured the speci-

mens needed for a group of the American
dipper or water-ousel.

We trust that the announcement of the death

of Dr. Arthur Konig, professor of physics in

Berlin, published in the 'New York Evening

Post and other journals, is incorrect. It seems

probable that there is confusion, owing to the

recent death of Dr. R. Konig, of Paris.

Me. Thomas Meehan, the well-known hor-

ticulturist and botanist, died in Germantown on

November 19. He was born in England in

1826 and came to this country at an early age.

Dr. Meehan was botanist of the Pennsylvania

State Board of Agricultui-e, vice-president and

one of the curators in charge of the her-

barium of the Philadelphia Academy of Natural

Sciences, editor of Meehan' s Monthly, was a

fellow of the American Association for the Ad-

vancement of Science and a member of numer-

ous other scientific societies. He was the

author of valuable papers in botany and horti-

culture.

Dr. William Fisher Norris, professor of

ophthalmology in the University of Pennsyl-

vania, died in Philadelphia on November 18.

He was born in that city in 1839, and gradu-

ated from the academic and medical depart-

ments of the University of Pennsylvania. Dr.

Norris was well known for his researches and

publications on diseases of the eye. In conjunc-

tion with Dr. C. A. Oliver he edited the stand-

ard ' System of Diseases o i the Eye,' and was

the author of a ' Text-book of Ophthalmology.'

Dr. Albert Leary Gihon, medical director

-of the United States Navy, retired with the

rank of commodore, died from apoplexy in

New York on November 17. Born in Phila-

delphia sixty-nine years ago, he received his

education there and at Princeton College. He
was made professor of chemistry and toxicology

in the Philadelphia College of Medicine and

Surgery in 1853, but resigned to enter the

navy in 1855. He had been president of the

American Academy of Medicine, of the Amer-

ican Public Health Association and of the As-

sociation of Military Surgeons, and was the

author of contributions to naval hygiene and

public health.

The American Physiological Society will

hold its fourteenth annual meeting in Chicago,

on Monday and Tuesday, December 30 and 31,

1901. The sessions will be held at the Physio-

logical Laboratory of the University of Chicago.

The headquarters of the Society will be at the

Hotel del Prado, 59th Street and Washington
Avenue, near the University. Information re-

garding other local arrangements and railway

rates will be furnished later. Members of the

Society will please inform the Secretary at their

earliest convenience whether they intend to be

present and what communications they desire

to make. Those who will require apparatus or

other necessities for the making of demonstra-

tions may communicate with Professor Jacques

Loeb, University of Chicago.

The steamer Gmiss, bearing the German Ant-

arctic Expedition, which sailed from Kie^

August 11, has arrived at Cape Town.

The New York Zoological Park has received

large accessions of animals from Maine and
from Hamburg. They include buiBfaloes, elks,

bears, baboons and other animals. The gelada

baboons are said to be the only specimens in

captivity.

The American Museum of Natural History,

New York City, has acquired an important

collection of mammals and birds from the State

of Vera Cruz, Mexico, which contains good

series of specimens of several species not before

represented in the museum collection. The
Museum has also received from the Duke
of Loubat a valuable collection of mammals
chiefly from the State of Jalisco, which adds

much valuable material. A third collection

of mammals and birds has been received

from Venezuela, collected by Mr. Klages ; and

a final instalment of birds and mammals of the

H. H. Smith collection from the Santa Marta

district of Colombia has also come to hand.

The New York Independent publishes an

article on the Nobel Foundation by the secre-

tary of the Swedish Nobel Committee, Dr. C.

L. Lange, according to which the first distribu-

tion of the five prizes will take place on Decem-

ber 10, of the present year, and the amount of

each prize will be about $40,000. The amount

that has been deducted from the income for local
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uses is said to be one quarter of the whole

amount or about $65,000 a year.

The Journal of the American Medical Association

understands that one of the wealthy families of

Chicago is arranging to endow, in a most liberal

manner, an institution for the study and scien-

tific investigation of infectious diseases. The

details and particulars have not yet been made

public, but it is reported that it will be second

in importance only to that of the gift by Mr.

Eockefeller,

The Publishers'' Weekly gives some informa-

tion in regard to the export and import of

books and other printed matter for the first

nine months of the present year. The value of

the imports is $2,868,489, and of the exports

$2,592,268. As compared with the same period

of last year, the imports have increased about

$360,000, and the exports about $270,000.

UNIVERSITY AND EDUCATIONAL NEWS.

As a gift of a graduate, whose name is with-

held, a new building will be erected at Harvard
University at a cost of nearly $100,000. The
building will contain an auditorium having a

seating capacity of about 1,000.

Dr. George Woodward has made a gift of

$20,000 for the establishment of a Woodward
Fellowship in Physiological Chemistry at the

University of Pennsylvania.

Recent contributions to the Oberlin College

endowment fund are : C. B. and E. A. Shield,

of Chicago, $10,000; Merritt Starr, of Chicago,

$2,500 ;
Dr. L. C. Warner, of New York, $3,000

from a fund now held in trust by him.

Mrs. L. J. Wood, of Jamaica Plain, Mass.,

has given $1,000 to the Physical Laboratory of

the Johns Hopkins University for new appa-
ratus.

It is reported in the daily papers that a re-

cent decision of the United States District

Court of the State of Michigan greatly increases

the value of the estate of William Lampson,
bequeathed to Yale University. By this de-

cision the University comes into possession of
land supposed to contain large quantities of
copper.

The building at the University of Michigan

devoted to physics and chemistry is being re-

modeled, and the alterations are now well ad-

vanced.

The list of graduate students in Cornell

University for the current year is published.

It includes the names of 163 candidates for ad-

vanced degrees ; of these 96 are for Ph.D., 40

for A.M., 13 for M.M.E., 11 for M.S. in Agri-

culture, 2 for D.Sc, and 1 for M.C.E. There

are 185 graduate students in regular university

courses and 15 who are not candidates for any

degree. Mr. J. W. Prince (CM.) holds the

Sibley Fellowship in M.E. and Mr. L. D.

Crain (Perdue) the university fellowship in the

same subject. Of the 15 candidates for no de-

gree, 2 are in M.E. Of the 185 graduates,

mainly A.B.'s in the regular courses, 60 are in

M.E. , 68 in medicine and the remainder in

various courses.

The department of botany, of the Iowa State

University, conducted its first summer school

of botany at Lake Okoboji during the summer.

The session continued from July 27 to August

20, and proved very succcessful. The summer-

school laboratory was located by Professor

Macbride near Okoboji post office, a central

point with respect to the most diversified

botanical region in the State. The work was

in charge of Assistant Professor B. Shimek, and

consisted chiefly of field excursions and the sub-

sequent elaboration and laboratory investiga-

tion of the material so secured.

It is announced that Professor Robert Craik,

M.D., LL.D., dean of the faculty of medicine

and Strathcona professor of hygiene and public

health at McGill University, will resign his

position and receive a seat on the Board of

Governors. Dr. Craik has been connected with

McGill for over half a century.

At the University of Toronto, Dr. Howard
Barnes has been appointed assistant professor

of physics.

At the University of Michigan, Messrs. A. M.

Clover, R. F. Sanford and N. F. Harriman have

been appointed instructors in the chemical

laboratory, and Instructor G. O. Higley has re-

turned from a year's leave of absence in Zurich.
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HENRY AUGUSTUS ROWLAND*

In reviewing the scientific work of Pro-

fessor Rowland one is most impressed by its

originalitj^ In quantity, as measured by
printed page or catalogue of titles, it has

been exceeded by many of bis contempora-

ries ; in quality it is equaled by that of

only a very, very small group. The entire

collection of his important papers does not

exceed thirty or forty in number and his

unimportant papers were few. When, at

the unprecedentedly early age of thirty-

three years, he was elected to membership

in the ISTational Academy of Sciences, the

list of his published contributions to science

did not contain over a dozen titles, but any

one of not less than a half dozen of these,

including what may properly be called his

very first original investigation, was of such

quality as to fully entitle him to the dis-

tinction then conferred.

Fortunately for him, and for science as

well, he lived during a period of almost un-

paralleled intellectual activity', and his work

was done during the last quarter of that

century to which we shall long turn with

admiration and wonder. During these

twenty- five years the number of industrious

cultivators ofhis own favorite field increased

enormously, due in large measure to the

* Address by Dr. T. C. Mendenhall at the Memor-

ial Meeting at the Johns Hopkins University on Oc-

tober 16.
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stimulating effect of his own enthusiasm,

and while there was only here and there

one possessed of the divine afflatus of true

genius, there were many ready to labor

most assiduously in fostering the growth,

development and final fruition of germs

which genius stopped only to plant. A
proper estimate of the magnitude and extent

of Eowland's work would require, there-

fore, a careful examination, analytical and

historical, of the entire mass of contribu-

tions to physical science during the past

twenty-five years, many of his own being

fundamental in character and far-reaching

in their influence upon the trend of thought,

in theory and in practice. But it was

quality, not quantity, that he himself

most esteemed in any performance ; it was

quality that always commanded his admira-

tion or excited him to keenest criticism ; no

one recognized more quickly than he a real

gem, however minute or fragmentary it

might be, and by quality rather than by

quantity we prefer to judge his work to-day,

as he would himself have chosen.

Eowland's first contribution to the litera-

ture of science took the form of a letter to

The Scientific American, written in the early

autumn of 1865, when he was not yet

seventeen years old. Much to his surprise,

this letter was printed, for he says of it, ' I

wrote it as a kind of joke and did not expect

them to publish it.' Neither its humor
nor its sense, in which it was not lacking,

seems to have been appreciated by the edi-

tor, for by the admission of certain typo-

graphical errors he practically destroj^ed

both. The embryo physicist got nothing

but a little quiet amusement out of this, but

in a letter of that day he declares his inten-

tion of some time writing a sensible article

for the journal that so unexpectedly printed

what he meant to be otherwise. This reso-

lution he seems not to have forgotten, for

nearly six years later there appeared in its

columns what was, as far as is known, his

second printed paper and his first serious

public discussion of a scientific question.

It was a keen criticism of an invention

which necessarily involved the idea of per-

petual motion, in direct conflict with the

great law of the conservation of energy

which Rowland had already grasped. It

was, as might be expected, thoroughly well

done and received not a little complimen-

tary notice in other journals. This was in

1871, the year following that in which he

was graduated as a civil engineer from the

Eensselaer Polytechnic Institute, and the

article was written while in the field at

work on a preliminary railroad survey. A
year later, having returned to the Institute

as instructor in physics, he published in

the Journal of the Franklin Institute an article

entitled, * Illustrations of Resonances and

Actions of a Similar Nature,' in which he

described and discussed various examples

of resonance or * sympathetic ' vibration.

This paper, in a way, marks his admission

to the ranks of professional students of

science and may be properly considered as

his first formal contribution to scientific

literature ; his last was an exhaustive

article on spectroscopy, a subject of which

he, above all others, was master, prepared

for a new edition of the Encyclopaedia

Britannica, not yet published.

Early in 1873 the American Journal of Sci-

ence printed a brief note by Rowland on the

spectrum of the Aurora, sent in response to

a kindly and always appreciated letter from

Professor George F. Barker, one of the ed-

itors of that journal. It is interesting as

marking the beginning of his optical work.

For a year, or perhaps for several years,

previous to this time, however, he had been

busily engaged on what proved to be, in its

influence upon his future career, the most

important work of his life. To climb the

ladder of reputation and success by simple,

easy steps might have contented Rowland,

but it would have been quite out of har-
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mony with his bold spirit, his extraordi-

nary power of analysis and his quick rec-

ognition of the relation of things. By the

aid of apparatus entirely of his own con-

struction and by methods of his own de-

vising, he had made an investigation, both

theoretical and experimental, of the mag-
netic permeability and the maximum mag-
netization of iron, steel and nickel, a sub-

ject in which he had been interested in his

boyhood.

On June 9, 1873, in a letter to his sis-

ter, he says :
*' I have just sent off the re-

sults of my experiments to the publisher

and expect considerable from it ; not, how-
ever, filthy lucre, but good, substantial

reputation." What he did get from it, at

first, was only disappointment and discour-

agement. It was more than once rejected

because it was not understood and finally

he ventured to send it to Clerk Maxwell, in

England, by whose keen insight and pro-

found knowledge of the subject it was in-

stantly recognized and appraised at its full

value. Regretting that the temporary

suspension of meetings made it impossible

for him to present the paper at once to the

Eoyal Society, Maxwell said he would do

the next best thing, which was to send it to

the Philosophical Magazine for immediate

publication, and in that journal it appeared

in August, 1873, Maxwell himself having

corrected the proofs to avoid delay. The
importance of the paper was promptly rec-

ognized by European physicists, and

abroad, if not at home, Rowland at once

took high rank as in investigator.

In this research he unquestionably anti-

cipated all others in the discovery and an-

nouncement of the beautifully simple law

of the magnetic circuit, the magnetic ana-

logue of Ohm's law, and thus laid the

foundation for the accurate measurement

and study of magnetic permeability, the im-

portance of which, both in theory and in

practice during recent years, it is difiicult to

overestimate. It has always seemed to me
that when consideration is given to his age,

his training, and the conditions under
which his work was done, this early paper

gives a better measure of Rowland's genius

than almost any performance of his riper

years. During the next year or two he

continued to work along the same lines in

Troy, publishing not many, but occasional,

additions to and developments of his first

magnetic research. There was also a paper

in which he discussed Kohlrausch's deter-

.

mination of the absolute value of the Sie-

mens unit of electrical resistance, foreshad-

owing the important part which he was to

play in later years in the final establish-

ment of standards for electrical measure-

ment.

In 1875, having been appointed to the

professorship of physics in Johns Hopkins

University, the faculty of which was just

then being organized, he visited Europe,

spending the better part of a year in the

various centers of scientific activity, in-

cluding several months at Berlin in the

laboratory of the greatest continental

physicist of his time, von Helmholtz.

While there he made a very important

investigation of the magnetic effect of

moving electrostatic charges, a question of

first rank in theoretical interest and sig-

nificance. His manner of planning and ex-

ecuting this research made a marked im-

pression upon the distinguished director of

the laboratory in which it was done and,

indeed, upon all who had any relations

with Rowland during its progress. He
found what von Helmholtz himself had

sought for in vain, and when the inves-

tigation was finished in a time which

seemed incredibly short to his more delib-

erate and painstaking associates, the di-

rector not only paid it the compliment of

an immediate presentation to the Berlin

Academy, but voluntarily met all expenses

connected with its execution.
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The publication of this research added

much to Eowland's rapidly growing repu-

tation, and because of that fact, as well as

on account of its intrinsic value, it is im-

portant to note that his conclusions have

been held in question, with varying degrees

of confidence, from the day of their an-

nouncement to the present. The experi-

ment is one of great difficulty and the effect

to be looked for is very small, and there-

fore likely to be lost among unrecognized

instrumental and observational errors. It

was characteristic of Rowland's genius that

with comparatively crude apparatus he got

at the truth of the thing in the very start.

Others who have attempted to repeat his

work have not been uniformly successful,

some of them obtaining a wholly negative

result, even when using apparatus appar-

ently more complete and effective than

that first employed by Rowland.

Such was the experience of Lecher in

1884, but in 1888 Roentgen confirmed Row-
land's experiments, detecting the existence

of the alleged effect. The result seeming

to be in doubt, Rowland himself, assisted

by Hutchinson, in 1889, took it up again,

using essentially his original method, but

employing more elaborate and sensitive ap-

paratus. They not only confirmed the early

experiments, but were able to show that the

results were in tolerably close agreement

with computed values. The repetition of

the experiment by Himstedt in the same
year resulted in the same way, but in 1897

the genuineness of the phenomenon was
again called in question by a series of ex-

periments made at the suggestion of Lipp-

man, who had proposed a study of the re-

ciprocal of the Rowland effect, according to

which variations of a magnetic field should

produce a movement of an electrostatically

charged body. This investigation, carried

out by Cremieu, gave an absolutely nega-

tive result, and because the method was en-

tirely different from that employed by Row-

land and, therefore, unlikely to be subject

to the same systematic errors, it naturally

had much weight with those who doubted

his original conclusions.

Realizing the necessity for additional ev-

idence in corroboration of his views, in the

fall of the year 1900 the problem was again

attacked in his own laboratory, and he had

the satisfaction, only a short time before his

death, of seeing a complete confirmation of

the results he had announced a quarter of

a century earlier, concerning which, how-

ever, there had never been the slightest

doubt in his own mind. It is a further

satisfaction to his friends to know that a

very recent investigation at the Jefferson

Physical Laboratory of Harvard University,

in which Rowland's methods were modified

80 as to meet effectively the objections made
by his critics, has resulted in a complete

verification of his conclusions.

On his return from Europe, in 1876, his

time was much occupied with the beginning

of the active duties of his professorship, and

especially in putting in order the equipment

of the laboratory over which he was to pre-

side, much of which he had ordered while

in Europe. In its arrangement great (many

of his friends thought undue) prominence

was given to the workshop, its machinery,

tools, and especially the men who were to

be employed in it. He planned wisely,

however, for he meant to see to it that

much, perhaps most, of the work under his

direction should be in the nature of original

investigation, for the successful execution

of which a well manned and equipped work-

shop is worth more than a storehouse of

apparatus already designed and used by

others.

He shortly found leisure, however, to

plan an elaborate research upon the me-

chanical equivalent of heat, and to design

and supervise the construction of the nec-

essary apparatus for a determination of the

numerical value of this most important
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physical constant, which he determined

should be exhaustive in character and, for

some time to come at least, defiuitive.

While this work lacked the elements of

originality and boldness of inception by
which many of his principal researches are

characterized, it was none the less impor-

tant. While doing over again what others

had done before him, he meant to do it,

and did do it, on a scale and in a way not

before attempted. It was one of the great

constants of nature, and, besides, the experi-

ment was one surrounded by difficulties so

many and so great that few possessed the

courage to undertake it with the deliberate

expectation of greatly excelling anything

before accomplished. These things made it

attractive to Rowland.

The overthrow of the materialistic theory

of heat, accompanied as it was by the ex-

perimental proof of its real nature, namely,

that it is essentially molecular energy, laid

the foundation for one of those two great

generalizations in science which will ever

constitute the glory of the nineteenth

century. The mechanical equivalent of

heat, the number of units of work necessary

to raise one pound of water one degree in

temperature, has, with much reason, been

called the Golden Number of that century.

Its determination was begun by an Ameri-

can, Count Rumford, and finished by Row-

land, nearly a hundred years later. In

principle the method of Rowland was

essentially that of Rumford. The first

determination was, as we now know, in

error by nearly 40 per cent. ; the last is

probably accurate within a small fraction

of 1 per cent. Rumford began the work in

the ordnance foundry of the Elector of

Bavaria at Munich, converting mechanical

energy into heat by means of a blunt boring

tool in a cannon surrounded by a definite

quantity of water, the rise in temperature

of which could be measured. Rowland

finished it in an establishment founded for

and dedicated to the increase and diffusion

of knowledge, aided by all the resources

and refinements in measurement which a

hundred years of exact science had made
possible.

As the mechanical theory of heat was the

germ out of which grew the principle of the

conservation of energy, an exact determina-

tion of the relation of work and heat was
necessary to a rigorous proof of that princi-

ple, and Joule, of Manchester, to whom
belongs more of the credit for this proof

than to any other one man or, perhaps, to

all others put together, experimented on

the mechanical equivalent of heat for more
than forty years. He employed various

methods, finally recurring to the early

method of heating water by friction, im-

proving on Rumford's device by creating

friction in the water itself. Joule's last ex-

periments were made in 1878, and most of

Rowland's work was done in the year fol-

lowing. It excelled that of Joule, not only

in the magnitude of the quantities to be

observed, but especially in the greater at-

tention given to the matter of thermometry.

In common with Joule and other previous

investigators, he made use of mercury ther-

mometers,but this was only for convenience,

and they were constantly compared with an

air thermometer, the results being finally

reduced to the absolute scale. By experi-

menting with water at different initial tem-

peratures he obtained slightly different

values for the mechanical equivalent of

heat, thus establishing beyond question the

variability of the specific heat of water.

Indeed, so carefully and accurately was the

experiment worked out that he was able to

draw the variation curve and to show the

existence of a minimum value at 30 de-

grees C.

This elaborate and painstaking research,

which is now classical, was everywhere

awarded high praise. It was published in

full by the American Academy of Arts and
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Bciences by the aid of a fund originally

established by Count Rumford, and in 1881

it was crowned as a prize essay by the Vene-

tian Institute. Its conclusions have stood

the test of twenty years of comparison and

criticism.

In the meantime, Rowland's interest had

been drawn, largely, perhaps, through his

association with his then colleague, Pro-

fessor Hastings, towards the study of light.

He was an early and able exponent of Max-

well's magnetic theory, and he published

important theoretical discussions of electro-

magnetic action. Recogniziug the para-

mount importance of the spectrum as a key

to the solution of problems in ether physics,

he set about improving the methods by

which it was produced and studied, and

was thus led into what will probably always

be regarded as his highest scientific achieve-

ment.

At that time the almost universally pre-

vailing method of studying the spectrum

was by means ofa prism or a train of prisms.

But the prismatic spectrum is abnormal,

depending for its character largely upon the

material made use of. The normal spec-

trum as produced by a grating of fine wires

or a close ruling of fine lines on a plane re-

flecting or transparent surface had been

known for nearly a hundred years, and the

colors produced by scratches on polished

surfaces were noted by Robert Boyle, more
than two hundred years ago. Thomas
Young had correctly explained the phe-

nomenon according to the undulatory
theory of light, and gratings of fine wire
and, later, of rulings on glass, were used by
Fraunhofer, who made the first great study
of the dark lines of the solar spectrum. Im-
perfect as these gratings were, Fraunhofer
succeeded in making with them some re-

markably good measures of the length of

light-waves, and it was everywhere admitted
that for the most precise spectrum measure-
ments they were indispensable. In their

construction, however, there were certain

mechanical difiiculties which seemed for a

time to be insuperable. There was no

special trouble in ruling lines as close

together as need be ; indeed, Nobert, who
was long the most successful maker of ruled

gratings, had succeeded in putting as many
as a hundred thousand in the space of a

single inch. The real difficulty was in the

lack of uniformity of spacing, and on uni-

formity depended the perfection and purity

ofthe spectrum produced. Nobertjealously

guarded his machine and method of ruling

gratings as a trade secret, a precaution

hardly worth taking, for before many years

the best gratings in the world were made
in the United States.

More than thirty years ago an amateur

astronomer, in New York City, a lawyer

by profession, Lewis M. Rutherfurd, became

interested in the subject and built a ruling

engine of his own design. In this machine

the motion of the plate on which the lines

were ruled was produced at first by a some-

what complicated set of levers, for which a

carefully made screw was afterwards sub-

stituted. Aided by the skill and patience

of his mechanician, Chapman, Rutherfurd

continued to improve the construction of

his machine until he was able to produce

gratings on glass and on speculum metal

far superior to any made in Europe. The

best of them, however, were still faulty in

respect to uniformity of spacing, and it was

impossible to cover a space exceeding two

or three square inches in a satisfactory

manner. When Rowland took up the

problem, he saw, as, indeed, others had

seen before him, that the dominating ele-

ment of a ruling machine was the screw

by means of which the plate or cutting tool

was moved along. The ruled grating would

repeat all of the irregularities of this screw,

and would be good or bad just as these were

few or many. The problem was, then, to

make a screw which would be practically
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free from periodic and other errors, and
upon this problem a vast amount of thought

and experiment had already been expended.

Rowland's solution of it was character-

istic of his genius ; there were no easy ad-

vances through a series of experiments in

which success and failure mingled in vary-

ing proportions ;
' fire and fall back ' was

an order which he neither gave nor obeyed,

capture by storm being more to his mind.

He was by nature a mechanician of the

highest type, and he was not long in devis-

ing a method for removing the irregularities

of a screw, which astonished everybody by
its simplicity and by the all but absolute

perfection of its results. Indeed, the very

first screw made by this process ranks to-

day as the most perfect in the world. But
such an engine as this might only be worked
up to its highest eflBciency under the most

favorable physical conditions, and in its in-

stallation and use the most careful atten-

tion was given to the elimination of errors

due to variation of temperature, earth tre-

mors and other disturbances. Not content,

however, with perfecting the machinery by

which gratings were ruled, E-owland pro-

ceeded to improve the form of the grating

itself, making the capital discovery of the

concave grating, by means of which a large

part of the complex and otherwise trouble-

some optical accessories to the diffraction

spectroscope might be dispensed with. Call-

ing to his aid the wonderful skill of Brashear

in making and polishing plane and concave

surfaces, as well as the ingenuity and pa-

tience of Schneider, for so many years his

intelligent and loyal assistant at the lathe

and work-bench, he began the manufacture

and distribution, all too slowly for the anx-

ious demands of the scientific world, of

those beautifully simple instruments of pre-

cision which have contributed so much to

the advance of physical science during the

past twenty years.

While willing and anxious to give the

widest possible distribution to these grat-

ings, thus giving everywhere a new impetus
to optical research, Rowland meant that the

principal spoils of the victory should be his,

and to this end he constructed a diffraction

spectrometer of extraordinary dimensions
and began his classical researches on the

solar spectrum. Finding photography to

be the best means of reproducing the deli-

cate spectral lines shown by the concave
grating, he became at once an ardent stu-

dent and, shortly, a master of that art.

The outcome of this was that wonderful
* Photographic Map of the Normal Solar

Spectrum,' prepared by the use of concave
gratings six inches in diameter and twenty-

one and a half feet radius, which is recog-

nized as a standard everywhere in the

world. As a natural supplement to this he
directed an elaborate investigation of abso-

lute wave-lengths, undertaking to give,

finally, the wave-length of not only every

line of the solar spectrum, but also of the

bright lines of the principal elements, and
a large part of this monumental task is al-

ready completed, mostly by Rowland's pu-

pils and in his laboratory.

Time will not allow further expositions of

the important consequences of his invention

of the ruling engine and the concave grating.

Indeed, the limitations to which I must
submit compel the omission of even brief

mention of many interesting and valuable

investigations relating to other subjects

begun and finished during these years of

activity in optical research, many of them

by Rowland himself and many of them by

his pupils, working out his suggestions and

constantly stimulated by his enthusiasm.

A list of titles of papers emanating from the

Physical Laboratory of the Johns Hopkins

University during this period would show

somewhat of the great intellectual fertility

which its director inspired, and would

show, especially, his continued interest in

magnetism and electricity, leading to his
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important investigations relating to electric

units and to his appointment as one of the

United States delegates at important inter-

national conventions for the better deter-

mination and definition of these units. In

1883 a committee appointed by the Electric-

al Congress of 1881, of which Eowland

was a member, adopted 106 centimeters as

the length of the mercury column equiva-

lent to the absolute ohm, but this was done

against his protest, for his own measure-

ments showed that this was too small by

about three- tenths of one per cent. His

judgment was confirmed by the Chamber

of Delegates of the International Congress

of 1893, of which Eowland was himself

president, and by which definitive values

were given to a system of international

units.

Rowland's interest in applied science can-

not be passed over, for it was constantly

showing itself, often, perhaps, unbidden, an

unconscious bursting forth of that strong

engineering instinct which was born in him,

to which he often referred in familiar dis-

course and which would unquestionably

have brought him great success and dis-

tinction had he allowed it to direct the

course of his life. Although everywhere

looked upon as one of the foremost expo-

nents of pure science, his ability as an engi-

neer received frequent recognition in his

appointment as expert and counsel in some
of the most important engineering opera-

tions in the latter part of the century. He
was an inventor, and might easily have

taken first rank as such had he chosen to

devote himself to that sort of work. Dur-
ing the last few years of his life he was
much occupied with the study of alternat-

ing electric currents and their application

to a system of rapid telegraphy of his own
invention. A year ago his system received

the award of a grand prix at the Paris Ex-
position, and only a few weeks after his

death the daily papers published cablegrams

from Berlin announcing its complete suc-

cess as tested between Berlin and Hamburg,
and also the intention of the German Postal

Department to make extensive use of it.

But behind Rowland, the profound

scholar and original investigator, the engi-

neer, mechanician and inventor, was Row-
land the man, and any estimate of his

influence in promoting the interests of

physical science during the last quarter of

the nineteenth century would be quite

inadequate if not made from that point of

view. Born at Honesdale, Pennsylvania,

on November 27, 1848, he had the misfor-

tune, at the age of eleven years, to lose his

father by death. This loss was made good,

as far as it is possible to do so, by the

loving care of mother and sisters during the

years of his boyhood and youthful manhood.

From his father he inherited his love for

scientific study, which from the very first

seems to have dominated all his aspira-

tions, directing and controlling most of his

thoughts. His father, grandfather and

great-grandfather were all clergymen and

graduates of Yale College. His father, who

is described as one ' interested in chemistry

and natural philosophy, a lover of nature

and a successful trout-fisherman,' had felt,

in his early youth, some of the desires and

ambitions that afterward determined the

career of his distinguished son, but yield-

ing, no doubt, to the influence of family

tradition and desire, he followed the lead

of his ancestors.

It is not unlikely , and it would not have

been unreasonable, that similar hopes were

entertained in regard to the future of young

Henry, and his preparatory-school work

was arranged with this in view. Before

being sent away from home, however, he

had quite given himself up to chemical ex-

periments, glass-blowing and other similar

occupations, and the members of his family

were often summoned by the enthusiastic

boy to listen to lectures which were fully
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illustrated by experiments, not always free

from prospective danger. His spare change

was invested in copper wire and the like,

and his first five-dollar bill brought him, to

his infinite delight, a small galvanic battery.

The sheets of the New Yorh Observer, a

treasured family newspaper, he converted

into a huge hot-air balloon, which, to the

astonishment of his family and friends,

made a brilliant ascent and flight, coming

to rest, at last, and in flames, on the roof

of a neighboring house, and resulting in the

calling out of the entire fire department of

the town. When urged by his boy friends

to hide himself from the rather threatening

consequences of his first experiment in

aeronautics, he courageously marched him-

self to the place where his balloon had

fallen, saying, ' No 1 I will go and see what

damage I have done.'

When a little more than sixteen years

old, in the spring of 1865, he was sent to

Phillips Academy at Andover, to be fitted

for entering the academic course at Yale.

His time there was given entirely to the

study of Latin and Greek, and he was in

every way out of harmony with his environ-

ment. He seems to have quickly and

thoroughly appreciated this fact, and his

very first letter from Andover is a cry for

relief. * Oh, take me home /' is the boyish

scrawl covering the last page of that letter,

on another of which he says, ' It is simply

horrible ; I can never get on here.' It was

not that he could not learn Latin and

Greek if he was so minded, but that he had

long ago become wholly absorbed in the

love of nature and in the study of nature's

laws, and the whole situation was to his

ambitious spirit most artificial and irksome.

Time did not soften his feelings or lessen

his desire to escape from such uncongenial

surroundings, and, at his own request. Dr.

Farrand, principal of the academy at New
Jersey, to which city the family had recently

removed, was consulted as to what ought to

be done. Fortunately for everybody', his

advice was that the boy ought to be allowed

to follow his bent, and, at his own sugges-

tion, he was sent, in the autumn of that

year, to the Rensselaer Polytechnic Insti-

tute at Troy, where he remained five years,

and from which he was graduated as a civil

engineer in 1870.

It is unnecessary to say that this change

was joyfully welcomed by young Rowland.

At Andover the only opportunity that had
ofiered for the exercise of his skill as a

mechanic was in the construction of a some-

what complicated device by means of which

he outwitted some of his schoolmates in an

early attempt to haze him, and in this he

took no little pride. At Troy he gave loose

rein to his ardent desires, and his career in

science may almost be said to begin with

his entrance upon his work there and be-

fore he was seventeen years old.

He made immediate use of the opportuni-

ties afforded in Troy and its neighborhood

for the examination of machinery and

manufacturing processes, and one of his

earliest letters to his friends contained a

clear and detailed description of the opera-

tion of making railroad iron, the rolls,

shears, saws and other special machines

being represented in uncommonly well

executed pen drawings. One can easily

see in this letter a fall confirmation of a

statement that he occasionally made later

in life, namely, that he had never seen a

machine, however complicated it might be,

whose working he could not at once com-

prehend. In another letter, written within

a few weeks of his arrival in Troy, he

shows in a remarkable way his power of

going to the root of things which even

at that early age was sufficiently in evi-

dence to mark him for future distinction as

a natural philosopher. On the river he saw

two boats equipped with steam pumps,

engaged in trying to raise a half- sunken

canal boat by pumping the water out of it.
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He described engines, pumps, etc., in much

detail, and adds, " But there was one thing

that I did not like about it ; they had the

end of their discharge pipe about ten feet

above the water, so that they had to over-

come a pressure of about five pounds to the

square inch to raise the water so high, and

yet they let it go after they got it there,

whereas if they had attached a pipe to the

end of the discharge pipe and let it hang

down into the water, the pressure of water

on that pipe would just have balanced the

five pounds to the square inch in the other,

so that they could have used larger pumps

with the same engines and thus have got

more water out in a given time."

The facilities for learning physics, in his

day, at the Eensselaer Polytechnic Institute

were none of the best, a fact which is made
the subject of keen criticism in his home
correspondence, but he made the most of

whatever was available and created oppor-

tunity where it was lacking. The use of a

turning-lathe and a few tools being allowed,

he spent all of his leisure in designing and
constructing physical apparatus of various

kinds with which he experimented con-

tinually. All of his spare money goes into

this and he is always wishing he had more.

While he pays without grumbling his share

of the expense of a class supper, he cannot

help declaring that ' it is an awful price for

one night's pleasure ; why, it would buy
another galvanic battery.' During these

early years his pastime was the study of

magnetism and electricity, and his lack of

money for the purchase of insulated wire

for electromagnetic apparatus led him to

the invention of a method of winding naked
copper wire, which was later patented by
some one else and made much of. Within
six months of his entering the Institute he
had made a delicate balance, a galvanom-
eter and an electrometer, besides a small in-

duction coil and several minor pieces. A
few weeks later he announces the finishing

of a E/uhmkorff coil of considerable power,

a source of much delight to him and to his

friends.

In December, 1866, he began the construc-

tion of a small but elaborately designed

steam engine which ran perfectly when
completed and furnished power for his ex-

periments. A year later he is full of en-

thusiasm over an investigation which he

wishes to undertake to explain the pro-

duction of electricity when water comes in

contact with red-hot iron, which he at-

tributes to the decomposition of a part of

the water. Along with all this and much
more he maintains a good standing in

his regular work in the Institute, in some

of which he is naturally the leader. He
occasionally writes :

* I am head of my
class in mathematics,' or *I lead the class

in natural philosophy,' but official records

show that he was now and then ' con-

ditioned ' in subjects in which he had no

special interest. As early as 1868, before

his twentieth birthday, he decided that he

must devote his life to science. While not

doubting his ability ' to make an excellent

engineer,' as he declares, he decides against

engineering, saying :
" You know that from

a child I have been extremely fond of experi-

ment ; this liking, instead of decreasing, has

graduallygrown upon me until it has become

a part of my nature, and it would be folly for

me to attempt to give it up ; and I don't

see any reason why I should wish it unless

it be avarice, for I never expect to be a rich

man. I intend to devote myself hereafter

to science. If she gives me wealth I will

receive it as coming from a friend, but if not,

I will not murmur."
He realized that his opportunity for the

pursuit of science was in becominga teacher,

but no opening in this direction presenting

itself, he spent the first year after gradua-

tion in the field as a civil engineer. This

was followed by a not very inspiring expe-

rience as instructor in natural science in
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a western college, where he acquired, how-
ever, experience and useful discipline.

In the spring of 1872 he returned to Troy
as instructor in physics, on a salary the

amount of which he made conditional on

the purchase by the Institute of a certain

number of hundreds of dollars' worth of

physical apparatus. If they failed in this,

as afterward happened, his pay was to be

greater, and he strictly held them to the

contract. His three years at Troy as in-

structor and assistant professor were busy,

fruitful years. In addition to his regular

work he did an enormous amount of study,

purchasing for that purpose the most recent

and most advanced books on mathematics

and physics. He built his electro- dyna-

mometer and carried out his first great re-

search. As already stated, this quickly

brought him reputation in Europe and, what

he prized quite as highly, the personal

friendship of Maxwell, whose ardent ad-

mirer and champion he remained to the end

of his life. In April, 1875, he wrote, "It

will not be very long before my reputation

reaches this country," and he hoped that

this would bring him opportunity to devote

more of his time and energy to original re-

search.

This opportunity for which he so much
longed was nearer at hand than he imag-

ined. Among the members of the Visiting

Board at the West Point Military Acad-

emy in June, 1875, was one to whom had

come the splendid conception of what was

to be at once a revelation and a revolu-

tion in methods of higher education. In

selecting the first faculty for an institu-

tion of learning which, within a single

decade, was to set the pace for real uni-

versity work in America, and whose in-

fluence was to be felt in every school and

college of the land before the end of the

first quarter of a century. Dr. Gilman was

guided by an instinct which more than all

else insured the success of the new enter-

prise. A few words about Rowland from
Professor Michie, of the Military Academy,
led to his being called to West Point by
telegraph, and on the banks of the Hudson
these two walked and talked, ' he telling

me,' Dr. Gilman has said, ' his dreams for

science, and I telling him my dreams for

higher education.' Rowland, with charac-

teristic frankness, writes of this interview,

' Professor Gilman was very much pleased

with me,' which, indeed, was the simple

truth. The engagement was quickly made.

Rowland was sent to Europe to study lab-

oratories and purchase apparatus, and the

rest is history, already told and everywhere

known.

Rowland's personality was in many re-

spects remarkable. Tall, erect and lithe in

figure, fond of athletic sports, there was
upon his face a certain look of severity

which was, in a way, an index of the exact-

ing standard he set for himself and others.

It did not conceal, however, what was, after

all, his most striking characteristic, namely,

a perfectly frank, open and simple straight-

forwardness in thought, in speech and in

action. His love of truth held him in su-

preme control, and, like Galileo, he had no

patience with those who try to make things

appear otherwise than as they actually are.

His criticisms of the work of others were

keen and merciless, and sometimes there

remained a sting of which he himself had

not the slightest suspicion. ' I would not

have done it for the world,' he once said to

me after being told that his pitiless criti-

cism of a scientific paper had wounded the

feelings of its author. As a matter of fact,

he was warm-hearted and generous, and

his occasionally seeming otherwise was due

to the complete separation, in his own
mind, of the product and the personality of

the author. He possessed that rare power,

habit in his case, of seeing himself, not as

others see him, but as he saw others. He
looked at himself and his own work exactly
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as if he had been another person, and this

gave rise to a frankness of expression re-

garding his own performance which some-

times impressed strangers unpleasantly, but

which, to his friends, was one of his most

charming qualities.

Much of his success as an investigator

was due to a firm confidence in his own
powers, and in the unerring course of the

logic of science which inspired him to cling

tenaciously to an idea when once he had

given it a place in his mind. At a meeting

of the National Academy of Sciences in the

early days of our knowledge of electric

generators he read a paper relating to the

fundamental principles of the dynamo. A
gentleman who had had large experience

with the practical working of dynamos
listened to the paper, and at the end said to

the academy that unfortunately practice

directly contradicted Professor Eowland's

theory, to which instantly replied Rowland,
' So much the worse for the practice, ' which,

indeed, turned out to be the case.

Like all men of real genius, he had phe-

nomenal capacity for concentration of

thought and effort. Of this, one who was
long and intimately associated with him
remarks, " I can remember cases when he
appeared as if drugged from mere inability

to recall his mind from the pursuit of all-

absorbing problems, and he had a triumph-

ant joy in intellectual achievement such as

we would look for in other men only from
the gratification of an elemental passion."

So completely consumed was he by fires of

his own kindling that he often failed to give

due attention to the work of others, and
some of his public utterances give evidence
of this curious neglect of the historic side of

his subject.

As a teacher his position was quite

unique. Unfit for the ordinary routine work
of the class room, he taught, as more men
ought to teach, by example rather than by
precept. Says one of his most eminent

pupils, ''Even of the more advanced stu-

dents, only those who were able to brook

severe and searching criticism reaped the

full benefit of being under him, but he con-

tributed that which in a university is

above all teaching of routine, the spectacle

of scientific work thoroughly done and the

example of a lofty ideal."

Eeturning home about twenty years ago,

after an expatriation of several years, and
wishing to put myself in touch with the de-

velopment of methods of instruction in

physics, and especially in the equipment of

physical laboratories, I visited Rowland
very soon after, as it happened, the making

of his first successful negative of the solar

spectrum. That he was completely absorbed

in his success was quite evident, but he

also seemed anxious to give me such infor-

mation as I sought. I questioned him as

to the number of men who were to work in

his laboratory, and although the college

year had already begun he appeared to be

unable to give even an approximate answer.

* And what will you do with them ?
' I said.

' Do with them ?
' he replied, raising the

still dripping negative so as to get a better

light through its delicate tracings, ' Do with

them?

—

I shall neglect them.^ The whole

situation was intensely characteristic, re-

vealing him as one to whom the work of a

drill-master was impossible, but ready to

lead those who would be led and could

follow. To be neglected by Rowland was

often, indeed, more stimulating and in-

spiring than the closest personal supervision

of men lacking his genius and magnetic

fervor.

In the fulness of his powers, recognized

as America's greatest physicist, and one of

a very small group of the world's most emi-

nent, he died on April 16, 1901, from a

disease, the relentless progress of which he

had realized for several years and opposed

with a splendid but quiet courage.

It was Rowland's good fortune to receive
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recognition during his life in the bestowal

of degrees by higher institutions of learning;

in election to membership in nearly all

scientific societies worthy of note in Europe
and America ; in being made the recipient

of medals of honor awarded by these socie-

ties, and in the generously expressed words

of his distinguished contemporaries. It will

be many years, however, before full measure

can be had of his influence in promoting

the interests of physical science, for with

his own brilliant career, sufiicient of itself

to excite our profound admiration, must be

considered that of a host of other younger

men who lighted their torches at his flame

and who will reflect honor upon him whose

loss they now mourn, by passing on some-

thing of his unquenchable enthusiasm,

something of his high regard for pure intel-

lectuality, something of his love of truth

and his sweetness of character and disposi-

tion.

T. C. Mendenhall.

REPORT OF THE BOARD OF VISITORS TO
THE NA VA L OBSER VA TORY FOR

THE YEAR 1901.

In pursuance to a call issued by the Sec-

retary of the Navy, a meeting of the Board

of Visitors to the Naval Observatory was

held in Washington, beginning April 9,

1901. The Board was organized by the

selection of Charles A. Young as chairman

and Ormond Stone as secretary. Another

meeting was held in Washington, beginning

October 29, 1901. At both of these meet-

ings, and afterwards by correspondence, as

careful an examination as time permitted

was made, directly and by committee, of

the condition and needs of the Observatory,

and of such other matters as are referred to

in the law creating the Board. In this ex-

amination the Board was greatly aided by

conferences with the Secretary of the Navy,

the Superintendent and staflf of the Naval

Observatory, officers of the Civil Service

Commission, and others, all of whom have
given the Board their most cheerful assist-

ance. As a result of the deliberations of

the Board the following recommendations

are respectfully offered for consideration :

ASTRONOMICAL DIRECTOR.

It is recommended that no astronomical

director be appointed at present, as a dual

headship has been found to work unsatis-

factorily, and under the existing law the

appointment of an astronomer as sole

director of the Observatory—which the

Board considers the proper solution of the

question—is impracticable.

METHOD OF FILLING VACANCIES.

Vacancies should not be filled among
assistant astronomers nor among profess-

ors of mathematics in the Navy without

examination for each vacancy occurring.

For example, the results of a given exami-

nation should not be used for filling a sub-

sequent vacancy, except in so far as such

results may properly form a part of a new
independent examination. No distinction

should be made between employees of the

Observatory and other applicants. Em-
ployees should, however, of course, be at

liberty to present evidence of experience or

capacity as shown by their work at the

Observatory in the same manner as other

candidates ' present similar evidence as

shown by their work elsewhere. The re-

sponsibilities of the positions of assistant

astronomer and professor of mathematics

are distinctly different from those of a com-

puter, although much of the required

experience may properly be gained in

connection with the latter position and be

credited in the examinations for the higher

positions. At the same time it is impor-

tant that the positions of computer should

be filled by persons whose prime interest is

in practical and theoretical astronomy and

whose ambition it will be to occupy higher

positions in the Observatory. As far as is
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consistent with the routine needs of the

institution, the duties of the computers

should be so arranged as to encourage them

to prepare for advancement within the Ob-

servatory itself. The positions of piece-

work and of regular computers are essen-

tially of the same nature, and promotion

from one of these grades to the other may
very properly be made, but always on the

basis of merit rather than length of service.

In no case should appointments be made to

the Observatory merely by transfer from

other bureaus or offices in the service, nor

should appointments ever be made even

temporarily without competitive examina-

tion.

ASSISTANT ASTRONOMERS.

In accordance with the principles herein

stated, instead of recommending the name
of a person to fill the vacancy now existing

among the assistant astronomers at the

Naval Observatory, we recommend that an

examination be held with the assistance of

the Civil Service Commission, in accordance

with an announcement, a copy of which
accompanies this report as Exhibit A, the

examiners to be the members of the Board

of Visitors for the time being. In order to

carry this out, it is requested that Depart-

mental Order No. 14 be so modified that

employees of the Naval Observatory may
have the same right to apply as other per-

sons.

ADMINISTRATION OP THE OBSERVATORY.

We desire to call attention to the fact

that the enactment which created the Board
of Visitors provides that " the Superin-

tendent of the Naval Observatory shall be,

until further legislation by Congress, a line

officer of the Navy of a rank not below that

of captain," thus implying that a change
in the law is in contemplation. As every

other prominent observatory is under the

direction of an astronomer, we wish to

record our deliberate and unanimous judg-

ment that the law should be changed so as

to provide that the official head of the Ob-
servatory—perhaps styled simply ' the di-

rector '—should be an eminent astronomer

appointed by the President, by and with

the advice and consent of the Senate, hold-

ing this place by a tenure at least as per-

manent as that of the superintendent of the

Coast Survey, or the head of the Geological

Survey, and not merely by a detail of two
or three years' duration. Only in this way
can there be a continuous and effective

policy of administration which will insure

astronomical work of a high order. In

rank, salary, privilege and prestige he

should be superior to any other official on

the ground.

The limitation in the selection of assist-

ants should also be removed, and the as-

sistant once appointed should be secure

against detachment or removal except by

the action, for cause, of the director.

The institution should be related to the

Navy Department, if continued under its

control, in some such way as the Eoyal

Observatory at Greenwich is related to the

British Admiralty. It should be put

under the control of the Secretary directly,

and not through a bureau as at present.

SCOPE AND PLAN OF WORK.

The relation of the United States Naval

Observatory to astronomy is unlike that of

any other observatory in the country. A
private observatory is usually devoted to a

special line of work selected by its director,

or by the head of one of its departments.

This work is then carried on in the manner

and in the special directions chosen by the

officer in charge. The Naval Observatory,

on the other hand, is maintained at the

expense of all the people of the United

States, and its work should not be entirely

determined by the wishes and interests of

any one individual ; a principal use should

be to supply the wants of astronomy by

undertaking researches which have been
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neglected elsewhere, either because they

are too expensive or for other reasons. It

is believed that the policy of undertaking

neglected work, and doing what is most
needed and not what is most attractive,

would commend itself to Congress, to as-

tronomers and to the people.

The Naval Observatory should cooperate

with the other observatories of the country,

use its influence to prevent needless dupli-

cation of work, and supply important de-

ficiencies in work done elsewhere.

Great care should be taken in preparing

a permanent scheme of work in the prepa-

ration of which the opinions of experts in

each department should be carefully con-

sidered.

Important changes in such a plan should

be made only after careful consideration,

and should in general relate to details of

observation, reduction and form of publi-

cation, rather than to objects or classes of

investigation. The officers required to

carry out this work should be selected for

special fitness or experience, as well as for

general astronomical knowledge, and a

change in duty should be seldom made and

then only for important reasons. If any

observer has by years of experience attained

great skill with a meridian circle, to place

him in charge of an equatorial would be

much like making a sailing master of an

engineer, however skilled he may be.

Great care should be taken in the assign-

ment of duties to difftirent members of the

observing staff in order to secure a satisfac-

tory distribution of force among the instru-

ments and to avoid undue concentration or

the reverse. At the same time the special

aptitudes of individuals should be kept in

mind, and their interest enlisted by giving

them as far as possible independence of

responsibility.

The following provisional plan is sug-

gested for criticism and amendment

:

The meridian circle is necessarily one of

the most important instruments in a gov-

ernment observatory. Daily observations

should be made, whenever possible, of the

sun and moon, and of sufficient number of

standard stars to determine accurately the

error of the standard clock and the con-

stants of the instrument. The major
planets should be observed on a certain

number of nights every year to correct

their ephemerides, but not often enough to

curtail seriously the other work of the in-

strument. A system of standard stars

should be selected by cooperation with the

various national almanacs and observa-

tories, and a certain number of observations

of each of these stars should, if possible, be

secured each year. In planning the obser-

vations, the determination of their absolute

and not merely their relative positions

should be taken into consideration. In

preparing a list of standard stars it is sug-

gested that instead of attempting to observe

all stars brighter than a given magnitude,

it might be better to take only those of

about the same magnitude and spectrum)

in order to eliminate errors due to magni-

tude and color, and to choose those nearly

equally spaced in the sky, adding such

polar and equatorial stars as will culminate

at nearly equal intervals and will not inter-

fere with one another. It would also be

necessary to include all the very bright

stars as a basis for daylight observations.

As examples of special researches that

might have been taken up under such a

system may be mentioned the comparison

stars for Victoria and Sappho proposed by

Dr. Gill in 1889, and the comparison stars

selected by the Astrophotographic Confer-

ence of 1900 for observations of Eros.

The altazimuth instrument should per-

haps also be used for observing the moon
when off the meridian, and for determining

the time when clouds render it impossible

to observe on the meridian. The observa-

tion of zenith stars should be continued
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with the prime vertical instrument and

vertical circle. These observations, which

appear to be of a high degree of excellence,

have now lasted eight years, and should be

maintained for at least eleven years longer,

or through a complete metonic cycle, to

furnish a good determination of the con-

stant of nutation. An additional com-

puter is much needed for the reduction of

this work.

The determination and distribution of

accurate time will always be an important

function of a government observatory, and

requires a careful administration. Not

only is the exact time required for rating

the chronometers of the Navy, but at pres-

ent time signals are distributed by tele-

graph from the Naval Observatory through-

out the country. The value of accurate

time to the people generally is so great that

no reasonable effort should be spared to re-

duce the inevitable errors from every source

as much as possible. Formerly large sums
were expended by railroads, cities, factories

and makers of clocks and watches in the

purchase of time signals, furnished by
various observatories. To many observa-

tories this was an important source of

income.

In 1883 the astronomers of the country,

recognizing the great value of a system of

uniform standard time, used all their influ-

ence toward securing its adoption, notwith-

standing the obvious danger to their private

Interests—since under such a system it

would be possible for a single institution to

furnish time to the whole country. In
fact, in 1891 the Naval Observatory as-

sumed the task. While the time as now
distributed from the Observatory is suf-

ficiently accurate for most business pur-

poses, since a nonaccumulating error of a
few seconds is of little importance in that

view, it appears, however, that at consid-

erable distances from Washington the
errors are often considerably greater than

under the old system, when the time was
communicated from a standard clock not

very far away, the errors being often large

enough to interfere with the utility of the

signals for chronometer rating and scien-

tific purposes. The difficulty lies largely in

the methods by which the time is trans-

mitted by the telegraph, but more in the

slightly irregular rate of the standard clock

through long intervals of cloudy weather

during which star observations cannot be

obtained.

It would seem that by cooperation with

other observatories a considerable improve-

ment might be made, by arranging matters

so that every night, or at least on nights

during which the weather is bad at Wash-
ington, these observatories should each

send a time signal to the Naval Observa-

tory, indicating also the interval since the

last observation.

It is difficult to see any way in which

the efficiency of the Navy is increased by

means of the 26-inch equatorial telescope.

If left idle, however, it would be a subject

for severe criticism, owing to the large

sums of money already expended upon it.

Its work should, therefore, be planned

wholly in the interests of astronomy. The

same principle should be adopted as with

the other instruments. Kesearches should

be undertaken which have been neglected

at other observatories, duplication of work

should be carefully avoided, and no investi-

gation should be undertaken that can be

done equally well with smaller instruments.

The following examples of the species of

work to be undertaken may be mentioned :

A list of double stars which are too difficult

to be observed with small instruments, and

of which no recent accurate measures have

been made, should be prepared with the

advice of specialists in this department,

and measured with the greatest accuracy

;

binaries and suspected binaries should, of

course, receive special attention ; neglected
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asteroids and variables should similarly be

followed ; the observations of the satellites

should be continued with this instrument,

especially those of Saturn and Uranus,

which are likely to be neglected at Euro-

pean observatories for the next few years

owing to their southern declinations.

Lost asteroids, and perhaps others, can

best be found and followed by photography.

The spectroscopic approach and recession

of the stars is at the present time under

investigation with so many very large tele-

scopes that this work may be left to them.

The number of known spectroscopic bi-

naries, however, is so great that it may be

necessary hereafter to follow them carefully

to determine the laws governing their mo-

tions. The work of the 12-inch equatorial

should supplement that of the 26-inch.

In general the plan of work should be

altered but rarely, and then only when

changes seem imperative. Special atten-

tion should be given to work neglected

elsewhere, and every efifort made to render

our knowledge of astronomy as complete

as possible.

AMERICAN EPHEMERIS AND NAUTICAL

ALMANAC.

Among the most important scientific

publications of the Government of the

United States are those issued by the Office

of the American Ephemeris and Nautical

Almanac. The first and best known is the

Almanac issued every year, which gives

name to the office. Four European coun-

tries—Great Britain, Germany, France

and Spain—make similar publications, and

a great saving might be efi'ected by carry-

ing still further the plan of cooperation

already in part adopted. To avoid errors

certain elements are computed independ-

ently three times, but if this is done for all

five of the almanacs evidently much work

is wasted. So far as possible the same

quantities should be published in all of the

almanacs, and computed independently as

many times as may be deemed necessary.

Ninety-six pages are devoted to that im-

portant and laborious problem, the exact

path of the moon. Here an independent

computation seems needless when we con-

sider that the only American observatory

at which the position is regularly deter-

mined is at Washington. The occasional

observations made at other places have, in

general, but little permanent value, and

for observations of the moon at sea far less

accurate positions are needed. In fact, 72

additional pages are devoted to lunar dis-

tances. In order that the saving suggested

may be accomplished without delaying the

publication of the Almanac, arrangements

should be made with the foreign almanac

offices to complete their computations at

least a year longer in advance than is done

at present.

A second most important consideration

is that changes should be made only after

a most careful examination and consulta-

tion with astronomers for whose benefit

the Almanac is printed, and with the ap-

proval of the Board of Visitors. Changes

not only cause great inconvenience, but

often render it necessary to employ some

other almanac when reducing the observa-

tions extending over a long period of years.

The changes suggested below are so ex-

tensive that they should be made only if

approved by American astronomers in gen-

eral.

Washington mean time is not used even

at Washington, and its use in the Almanac

seems superfluous. Greenwich mean time,

as modified in standard time, is in univer-

sal use in the United States, and is already

used in a large part of the Almanac. Cen-

tral time, which difi'ers from Greenwich

time by exactly six hours, might be con-

veniently used to simplify the interpolation

for the transits of the moon and planets.

The phase angle, i, should be given for
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the outer planets as well as for Mercury

and Venus.

The ephemerides of the satellites are

often insufficient for even the identification

of these bodies. This is particularly the

case with Hyperion and lapetus. For the

latter even the apparent ellipse is not

given. It will probably not be necessary

to return to the bulky tables of the satellites

of Jupiter, published yearly in the Almanac

before 1882. It would be convenient to

have the correction to the ephemeris given

when it is known—for instance, the ephem-

eris of Mimas for this year (1901) is in

error by about four hours. Accordingly it

is invisible on account of the ring at the

predicted times of elongation.

The published positions of observatories

should be changed only after careful con-

sultation with the directors. If a system

of longitude like that of the Coast Survey

is adopted, it should be so stated in the de-

scription. The statement that ' the latest

available data have been used ' is too in-

definite.

A great saving in expense might be ef-

fected by the adoption of some of the

changes mentioned above. This would
permit the insertion of valuable data now
omitted. For instance, the list of star

places might be greatly extended, epheme-

rides for physical observations of the moon
and planets might be inserted, and approxi-

mate ephemerides of Eros and of some of

the more interesting asteroids, such as

Hungaria, Tercidina, Sirona and Poly-

hymnia.

It is recommended that these and simi-

lar changes be proposed to astronomers,

and that they be invited to suggest others,

as was done by Professor Newcomb when
taking charge of the office.

A series of papers of very great scientific

value, entitled • Astronomical Papers pre-

pared for the use of the American Ephem-
eris and Nautical Almanac,' has been

issued by this office during the last twenty

years. The ' Contribution to Celestial

Mechanics,' made while the office was un-

der the direction of Professor Newcomb,
was a notable one, and a continuation of

the papers mentioned is greatly to be de-

sired. A continued investigation of the

motion of the moon is especially recom-

mended.
INSTRUMENTS.

The Board at its meeting in April ap-

pointed a committee which made as care-

ful an inspection of the instruments of the

Observatory as was possible during the

time at its disposal. On the whole, the

26-inch equatorial is in good condition. It

is recommended that this instrument be

supplied with a micrometer at least equal

in quality to that constructed for the large

equatorial of the Pulkowa Observatory.

Also a good field illumination should be

provided, as well as a symmetrical illumi-

nation for the wires.

Since the visit of the committee in April

a number of improvements have been made
on the 12-inch equatorial ; a bright field

illumination is still needed. An investiga-

tion of the object glass, which gives poor

stellar images, is now in progress by Mr.

King, the officer in charge. This examina-

tion will show whether the glass is merely

out of adjustment or should be refigured.

Extensive repairs are needed for the

9-inch transit circle, and especial attention

is invited to Exhibit B, which gives a list

of the most important improvements re-

ferred to.

A number of changes have been made in

the 6-inch transit circle ; these and others

still needed are referred to in Exhibit C.

For both transit circles collimators should

be provided having object glasses of larger

apertures, and also better means should be

provided for obtaining the necessary me-

teorological data.

The prime vertical transit should be pro-
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vided with a long focus lens and an azimuth
mark. The house containing the altazi-

muth is too small. The present building

should be replaced by one of such size that

collimators may be placed inside of the

dome, and, as in the case of the prime ver-

tical, a long focus lens and an azimuth

mark should be provided.

For use with the meridian and prime

vertical instruments three new chrono-

graphs are needed.

Special attention is called to the impor-

tance of a careful study of each instrument

of the Observatory and a prompt publica-

tion of the results of such iuvestigations.

LIBRARY,

The Library contains 18,025 bound vol-

umes and 3,891 pamphlets. It is devoted

to astronomy and mathematics, and the

allied sciences, and is particularly rich in

complete sets of the publications of obser-

vations, academies, and learned societies

,
of Europe, many of which are rare as well

as modern treatises and reports of investi-

gations. It is admirably arranged and is

in excellent order. The assistant librarian

in charge has made considerable progress

in the preparation of a comprehensive card

catalogue, which will render the material

on the shelves much more available.

The appropriation of $750, which is now

provided for the Library, is not puflficient

for its needs. About $350 of this is re-

quired to keep up the scientific journals

and the works, such as yearbooks, which

appear periodically. The remainder of the

appropriation is not sufiBcient to provide

the new books, engravings, photographs,

and fixtures required, and to fill up gaps in

the Library when special opportunity offers.

It is recommended that the appropriation

be increased to $1,000.

ADDITIONAL REQUIREMENTS.

In the opinion of the Board, there is

urgently needed

—

1. A repair shop for the instrument

maker.

2. Residences for those who are regularly

engaged in late night observations,

EXPENDITURES,

The expenditures for the Naval Observa-

tory are presented in Exhibit D,

From the manner in which the appro-

priations have been made, it is not easy

for the Board of Visitors to determine what

portion of the expenditures pertains prop-

erly to astronomical woi-k, what portion to

naval work, and what portion to the im-

provement and care of the grounds as a

park.

Respectfully submitted.

Chas. a. Young,
Chas, F, Chandler,

Asaph Hall, Jr.,

E, C, Pickering,

Ormond Stone,

William R. Harper.

THE ASSOCIATION OF AMERICAN AGRICUL-
TURAL COLLEGES AND EXPERI-

MENT STATIONS.

THEfifteenthannualconventionof the As-

sociation of American Agricultural Colleges

and Experiment Stations was held at Wash-

ington, D. C, November 12 to 14. Presi-

dent A. W. Harris, of the University of

Maine, presided at the general sessions and

delivered the president's annual address.

This address set forth clearly the more im-

portant things for which the land-grant col-

leges stand and summarized the results of

their work. The land grant act of 1862

was considered important not only as pro-

viding for agricultural education, but as the

first sufficient recognition of study and in-

vestigation as the basis of the best success

in the arts and industries. It also pro-

claimed the duty of the national govern-

ment to promote industrial education, and.

in its results demonstrated the effectiveness
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of governmental cooperation. The most

important of the direct results of this act

to agriculture was the experiment station.

"If the a-gricultural college did nothing

more than to establish, maintain, and officer

the experiment station, it would be justified

many times over." The establishment of

the agricultural colleges also caused the

strengthening and broadening of industrial

education along all lines and has culminated

in a great system of technical education.

" It is also a great result of the land-grant

college to have asserted and established the

doctrine that education in all its forms,

from the lowest to the highest, is a State

•function in which the State has the fullest

rights and for which it must bear the re-

sponsibility, sharing the privilege and re-

sponsibility with private corporations only

as it thinks best." The speaker considered

state aid and control in higher education as

necessary to the be-t national development,

and especially so because in this way the

results of higher education become the

property of all the people. The address

concluded with an eloquent tribute to the

memory and worth of Justin S. Morrill.

The report of the Executive Committee
presented by its chairman. President H.
H. Goodell, of the Massachusetts Agricul-

tural College, called the attention of the

Association to the fact that the bill for the

establishment of schools or departments of

mining and metallurgy in connection with

the land-grant colleges passed the Senate,

but failed to be called up in the House of

Eepresentatives during the last session of

Congress. The introduction of a similar

bill into Congress early in its next session

was recommended.

The report of the Committee on Eevision
of the Constitution called forth a vigorous

discussion. The Association refused to

change its name. Among the important
amendments adopted were those providing
that the election of officers shall be by bal-

lot upon nominations made on the floor of

the convention, and that the program of

the annual conventions of the Association

shall hereafter be made up and distributed

sixty days before the meeting of the con-

vention ; and "the subjects provided for

consideration by a section at any conven-

tion of the Association shall concentrate

the deliberations of the section upon not

more than two main lines of discussion,

which lines shall so far as possible be re-

lated. Not more than one-third of the

working time of any annual convention of

the Association shall be assigned to mis-

cellaneous business."

The Committee on Graduate Study at

Washington reported that no progress had

been made since the last convention in se-

curing a Government bureau in Washing-

ton for the administration of graduate

work. The Association directed the com-

mittee to continue its efforts in this direc-

tion and, in the meantime, to secure if prac-

ticable the same opportunities for study

and research in other departments of the

government as are at present afforded

graduate students in the Department of

Agriculture. A resolution was also adopted

by the Association recording its apprecia-

tion of the action of the government in

making available the facilities for research

and advanced work in the Department of

Agriculture, and expressing a desire that

these facilities may be still further extended

and that a national university devoted ex-

clusively to advanced study and graduate

and research work be established.

The sixth report of progress was submit-

ted by the Committee on Methods of Teach-

ing Agriculture. Attention was called to

the publication by the Department of Agri-

culture of the syllabi of courses in agro-

techny, rural engineering and rural eco-

nomics prepared by the committee last

year. In surveying the progress of agricul-

tural education in this country during re-
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cent years the committee " found abundant

evidence that the attitude of this Associa-

tion and the work of this committee as its

representative have already borne good

fruit in stimulating and aiding the move-

ment for the specialization of agricultural

instruction in our colleges, the strengthen-

ing of agricultural faculties, and'the bettering

of the material equipment for agricultural

education." The committee announced its

intention to prepare and publish during

the coming year a report on the courses in

agronomy in our agricultural colleges and

the facilities for instruction in this subject.

The Committee on Cooperative Work be-

tween the Stations and the Department of

Agriculture made the following recom-

mendations as supplementary to those em-

bodied in the report submitted at the last

convention :
'' (1) When cooperation is

desired by the station it is deemed advisa-

ble that the proposal for such cooperation

be made to the department by the director

of the experiment station ; where on the

other hand the department desires the coop-

eration of the station, it is deemed advisable

that the proposal be made in the first in-

stance to the director rather than to mem-
bers of the staff. (2) While it is well un-

derstood that no financial obligations can

be undertaken beyond the end of the fiscal

year, yet it should be recognized that any

arrangement for joint experimentation

which requires some years to complete

creates a moral obligation upon both parties

to carry the work to a conclusion. (3)

Where a line of investigation has been in

progress in any State under the auspices of

either institution it is, as a rule, unwise for

the other party to undertake independ-

ently the same line of investigation at least

until after full consultation upon the sub-

ject."

The committee was continued with the

addition of Professor B. T. Galloway of the

Department of Agriculture.

The report of the Committee on Index-

ing Agricultural Literature called attention

to the fact that progress in this direction

could not be made by the Department of

Agriculture until its library was provided

with funds for this purpose. A paper on

'Agricultural College Libraries,' prepared

and presented by Miss Josephine A. Clark,

librarian of the Department of Agriculture,

and a member of this committee, completed

the report. This paper emphasized the great

importance of libraries as aids to the work
of investigation and instruction and pointed

out the necessity of systematic arrangement

and complete cataloguing of agricultural

libraries. Arrangements in progress by the

library of the Department for assisting ag-

ricultural colleges in classifying and cata-

loguing their libraries were explained.

The report of the bibliographer, A. C.

True, noted the work of a bibliographical

character being done by the Department of

Agriculture, and enumerated with explana-

tory notes forty-four general and partial

bibliographies in lines relating to agricul-

ture issued during the past year.

The general plan of the graduate summer
school of agriculture, as proposed by the

Ohio State University at the last conven-

tion and approved by the Executive Com-

mittee, was explained by President W. O.

Thompson of the University. It was

stated that sufiicient encouragement had

been received from the leaders of agricul-

tural education and research to warrant a

decision to hold the first session of the

school at the Ohio State University at Co-

lumbus, Ohio, during the summer of 1902.

It was announced that Secretary Wilson

had cordially approved the plan for this

school, and that, acting under his advice.

Doctor A. C. True, director of the OfiBce of

Experiment Stations, had consented to act

as dean of the school. The Ohio State

University makes itself responsible for the

general management of the first session of
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the school, but if it proves a success it is

proposed to make it a cooperative enter-

prise, to be managed by a committee of

control appointed by the Association.

Future sessions may be held at institutions

in different parts of the country. This

plan for the school was endorsed by the

Association and a prospectus of the first

session will soon be issued.

The Association voted in favor of exhibits

illustratiug the progress of instruction and

research in agriculture and the mechanic

arts, at the St. Louis Exposition in 1903, and
committees on these exhibits were appointed.

The resolution introduced by Professor

W. A. Henry, of Wisconsin, was adopted

by the Association, urging upon Congress
" the necessity and wisdom of providing a
building for the accommodation of the De-
partment of Agriculture which in magni-

tude shall be sufficient to provide for its

future, as well as present, needs, and which
will properly represent in its architecture

the enormous importance of agriculture in

this country, and which will constitute a
worthy addition to the government build-

ings of the capital of the United States."

In the section on college work a paper
on the relation of agricultural colleges to

the proposed national university, by Presi-

dent W. O. Thompson, of the Ohio State

University, was presented in which the
writer aflSrmed that in his judgment ''the

relation of the agricultural colleges to a
national university should be that of sym-
pathetic cooperation and enthusiastic sup-
port, as against all other measures whether
proposed as substitutes or stepping-stones."
This paper called forth a lively discussion
in which it appeared that there was a
general sentiment in the section in favor of
securing some agency under government
control for making the laboratories, mu-
seums, libraries, and other educational
facilities in Washington available to ad-
vanced students.

W. M. Liggett, Dean of the College of

Agriculture of the University of Minnesota,

read a paper on the value of short courses,

in which he described the different courses

in agriculture given in Minnesota, and
stated that he considered the short courses

valuable adjuncts to the longer courses.

Honorable J. H. Brigham, Assistant Sec-

retary of Agriculture, spoke of the short

courses as a means not only of giving

valuable instruction to farmers, but also

of bringing about more cordial relations

between the agricultural colleges and
farmers. In his judgment "the best way
to secure the support of farmers is to let

them come to the college even for a short

time and see that you are trying to do good.

"

In the section on agriculture and chem-

istry considerable time was given to a con-

sideration of the question to what extent

the Department of Agriculture and the ex-

periment stations may profitably cooperate

in the study of grass and forage plant

problems and the lines of work which

are likely to yield the most important re-

sults. Professor B. T. Galloway, chief of

the Bureau of Plant Industry, gave a brief

history of the cooperative forage plant work
of the Department and the stations. He
expressed his opinion that the success of

the movement depended on grouping the

stations with reference to the problems to

be solved in different sections of the country,

and devising a working plan for each group.

The following lines of work were suggested :

(1) The introduction of crops from foreign

countries, (2) growing and disseminating

introduced crops after they have become in

a measure established, (3) dissemination of

native crops of local value, (4) breeding

crops for certain conditions, (5) increasing

production by improved cultural methods.

Professor R. H. Forbes, director of the
,

Arizona Experimental Station, described

the grass and forage crop conditions of that

Territory, and gave an account of the co-
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operative investigations carried on there.

These investigations have for their object

the improvement of the ranges through the

exclusion of live stock, the sowing and har-

rowing in of seeds of native plants, the in-

troduction of new forage plants suited to

the arid region, and the construction of

small embankments for holding the storm

water. As conducted for two years on a

reserve of 350 acres they have given prom-

ising results. Professor F. Lamson-Scrib=

ner, agrostologist of the Department of

Agriculture, gave an account of the co-

operative work under his direction, which

includes arrangements with seventeen ex-

periment stations.

The problems of irrigation in humid re-

gions and the investigations in progress in

this line were described and discussed by

Professor Elwood Mead, of the Office of

Experiment Stations; Professor E. B.

Voorhees, director of the New Jersey Ex-

periment Stations; F. H. Newell, of the

TJ. S. Geological Survey and Professor H.

J. Waters, director of the Missouri Ex-

periment Station.

Papers on plant breeding were presented

by Professor W. J. Stillman, of the Wash-
ington Agricultural Experiment Station,

and Professor W. M. Hays, of the Minne-

sota Experiment Station. There was also

a paper on the artificial plant food require-

ments of different soils and the methods

employed in fertilizer experiments, by Doc-

tor B. W. Kilgore, director of the North

Carolina Experiment Station.

In the report of the section on horticul-

ture and botany the marked strengthen-

ing of advanced courses in these subjects

in colleges was pointed out. The demand

for especially qualified men in horticulture

was stated to be greater than the supply.

There has recently been rapid progress in

bacterial and physiological investigations

and special studies on the selection and

breeding of plants. At the meeting of the

section therewas an earnest discussion of the

relations of instruction and research in hor-

ticulture in the agricultural colleges, called

forth by a paper by Professor E. S. Goff, of

the University of Wisconsin. The question

of cooperation between the farmer and the

experiment station, and the best methods
of such cooperation, were also much dis-

cussed on the basis of the paper by J. Craig,

of the New York Cornell Experiment Sta-

tion. Other papers were also read in this

section on observations concerning the first

and second generations of plants, by Pro-

fessor B. D. Halsted, of the New Jersey

Agricultural Experiment Stations ; on the

efiect of light and heat on the germination

of Kentucky blue gi'ass, and on the quality

of some commercial samples of grass and

clover seed, by E. Brown of the Bureau of

Plant Industry.

Professor L. C. Corbett, of this Bureau,

described the experimental farm of the De-

partment of Agriculture which is being

established on a part of the Arlington

estate near Washington. It is intended to

plant on this farm extensive collections of

varieties of fruits in order to have authen-

tically named specimens for comparative

studies ; cultural experiments with fruits

and crops, and phenological investigations

are also to be undertaken there. Mr. F. D.

Gardner, of the Office of Experiment Sta-

tions, who is in charge of the newly estab-

lished experiment station at Porto Rico,

made an interesting exhibition of fruits

which he had brought from that island
;

and H. J. Webber, of the Bureau of Plant

Industry, exhibited specimens of cowpeas

which are believed to be resistant to the

attacks of nematodes.

In this connection it may be well to state

that a newly organized society of official

horticultural inspectors for the United

States and Canada held its sessions in

Washington, November 11 to 13. Repre-

sentatives from fiffceen States were present.
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Professor 8. A. Forbes, of the University

of Illinois, presided. With regard to the

limits of time within which nurseries may
be inspected, it was found impossible to

determine upon any definite period for all

States, since the local conditions, require-

ments of State law, and other demands of

State inspectors rendered uniformity in

this matter impossible. In a discussion of

the nursery pests which are to be regarded

as dangerous enough to influence the grant-

ing of a certificate those mentioned by dif-

ferent inspectors as of chief importance in-

cluded the crown gall, peach yellows, pear

blight, San Jose scale, woolly aphis and

sinuate pear borer. In a discussion of the

question of the best insecticide for orchards

infested with San Jose scale, the fact* was
brought out that the results of experiments

with kerosene, crude petroleum and me-
chanical combinations of both these sub-

stances with water were not uniform in

difierent States. Resolutions were passed

to the effect that the time of inspection

should be left to the discretion of the in-

spector of each State ; that the certificate

should not extend beyond the time of the

beginning of the breeding period of the

San Jose scale for the next year ; that one
form of certificate should be issued as a rule,

which should be so worded that the stock

could be sold after objectionable stock had
been treated, as suggested by the inspector

;

and that in States which required inspec-

tion of nursery stock the expenses of in-

spection should be borne by the State.

The report of the section on entomology
presented by Professor M. V. Slingerland,

of the Cornell University Experiment Sta-

tion, reviewed the progress of entomology
during the past year, especially as regards
instruction, investigation and inspection.

At the meeting of the section the following

papers were read :
' A Year's Experience

with Crude Petroleum in New Jersey,' by
Professor J. B. Smith, of the New Jersey

Experiment Stations ;
' Some of the most

Important Insects in Massachusetts,' by
Professor H. T. Fernald, of the Massachu-

setts Hatch Experiment Station; ' The Time
of Emergence and Oviposition of the Spring

Brood of the Hessian Fly,' by H. Garman,
of the Kentucky Experiment Station ;

* Life

History of the Sugar Cane Borer in Louisi-

ana,' by Professor H. A. Morgan, of the

Louisiana Experiment Stations ;
' Florida

Observations and Experimental Work,' by

H. A. Gossard, of the Experiment Station

of Florida; ' Apple Aphids,' by E. D. San-

derson ;
' A Folding Fumigator,' by F. A.

Sirrine, of the New York State Experi-

ment Station.

The report of the section on mechanic

arts was presented by Professor H. W.
Tyler, of the Boston School of Technology.

This gave at some length the progress of

instruction in mechanic arts during the

year.

A reception tendered to the Association

by the Secretary of Agriculture and Miss

Wilson was numerously attended by the

delegates and their ladies, and was thor-

oughly enjoyed by all who participated in it.

The following officers of the Association

for the ensuing year were elected :

President, W. M. Liggett, of the College

of Agriculture of the University of Minne-

sota; Vice-Presidents, W. 0. Thompson,

of the Ohio State University ; H. J. Waters,

of the University of Missouri ; J. H. Wash-

burn, of the Rhode Island College of Agri-

culture and Mechanic Arts ; J, H. Worst,

of the North Dakota Agricultural College ;

and J. C. Hardy, of the Mississippi Agri-

cultural and Mechanical College ; Secretary-

Treasurer, E. B. Voorhees, of the New
Jersey Experiment Stations ; Bibliographer,

A. C. True, of the Department of Agricul-

ture ; Executive Committee, G. W. Ather-

ton, of the Pennsylvania State College ;
H.

H. Goodell, of the Massachusetts Agricul-

tural College ; Alexis Cope, of the Univer-
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sity of Ohio, and H. C. White, of the

Georgia State College of Agriculture and
Mechanic Arts.

Officers of sections : College Work, J. L.

Snyder, of the Michigan Agricultural Col-

lege, chairman; W. E. Stone, of Purdue Uni-

versity, Indiana, secretary; Agriculture and
Chemistry, H. J. Waters, of the University

of Missouri, chairman ; C.G.Hopkins, of the

University of Illinois, secretary ; Horticul-

ture and Botany, J. Craig, of the New York
Cornell University, chairman ; A. Nelson,

of the University of Wyoming, secretary

;

Entomology, F. M. Webster, of the Ohio

Experiment Station, chairman ; H. E.

Summers, of Iowa State College, secretary

;

Mechanic Arts, H. W. Tyler, of Massachu-

setts Institute of Technology, chairman
;

F. A. Anderson, of the Kentucky Agricul-

tural and Mechanical College, Secretary.

A. C. Teub.

MARCEL NENCKI.

By the death, on October 14, of Pro-

fessor Marcel Nencki, director of the Lab-

oratory of Physiological Chemistry in the

Institute of Experimental Medicine at St.

Petersburg, physiological chemistry has

lost one of its most active workers. Pro-

fessor Nencki was born in Poland, January

15, 1847. After completing his medical

studies at Berlin, he went to Berne in 1872,

as assistant in the Pathological Institute of

the Swiss University. At the same time he

became Privatdocent in physiological chem-

istry ; and his appointment to a chair in

that subject, in 1877, was among the earliest

recognitions which the science received as

an independent field of study. In 1891

Professor Nencki went to St. Petersburg to

take charge of one of the laboratories in the

newly founded Institute, being succeeded

at Berne by the late Professor Drechsel.

Of Professor ISTencki's extensive contribu-

tions to organic chemistry, physiological

chemistry and bacteriology, it will suffice

here to recall his investigations on the

chemistry of putrefaction and on the chem-
ical processes which take place in the in-

testine ; his studies on the behavior of aro-

matic bodies in the animal organism ; his

thorough researches on the pigments of the

blood and on animal pigments in general

;

the investigation of the formation of am-
monia and urea in mammals ; and his last

published paper (with N. Sieber) on the

chemical composition of enzymes. In 1897,

on the twenty-fifth anniversary of the be-

ginning of his scientific activity, there

appeared a volume entitled * Sommaire des

travaux accomplis par M. le professeur M.
Nencki et ses eleves dans ses laboratoires

a Berne et a St. Petersbourg. ' 1869-1896.

In recent years he has collaborated with

Professor Andreasch in editing Maly's
' Jahresbericht iiber die Fortschritte der

Thierchemie.' Although interrupted thus

early, the work of a lifetime earnestly de-

voted to the pursuit of scientific truth has

left many records of permanent value.

L. B. M.

SCIENTIFIC LITERATURE.

Studien iiber den Eorperbau der Anneliden, V.

By Eduard Meyer. Translated from the

original Russian. In Mittheilungen aus der

Zoologischen Station zu Neapel, XIV., 3, 4,

1901. Pp. 338, 6 double plates.

Of the many attempts that have been made

to explain the historical origin of the mesoblast

and coelome in higher animals, none is of greater

interest than that of Professor Eduard Meyer,

of the University of Kasan, whose views find

their latest and fullest development in the pres-

ent masterly paper, the product of many years

of painstaking research by an uncommonly

clear-sighted observer. All students of embry-

ology are familiar with Hatschek's pregnant

suggestion, made in 1877, that the mesoblastic

pole-cells, characteristic of annelidan and mol-

luscan development, were originally germ-

cells, and that the coelome of the annelids shows

essentially the same relations as the gonad-cav-

ities of the platodes. Accepting this sugges-
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tion, R. S. Bergh, in 1885, maintained that the

segmented coelome of annelids is homologous

with the cavities of the gonad-follicles of pla-

todes and nemertines, and that the primitive

function of the peritoneal epithelium of anne-

lids was that of a germinal epithelium. The

same conclusion was independently reached by-

Meyer and developed by him in 1890, as a se-

quel to his embryological studies on Psygmo-

branchus, into a general theory, of which the

essential points are that the mesoblast-bands

(developed from the pole-cells) of annelids are

homologous, as a whole, with the paired gonads

of the platodes ; that by a change of function

many of the primitive germ-cells gave rise to

somatic mesoblastic elements ; that by this

process a ' secondary mesoblast ' arose ;
and that

lastly, by a partial process of substitution, the

secondary mesoblast, in a greater or less degree,

took the place of the primary mesoblast of the

platode, which, however, still appears in the

ontogeny as the * larval mesenchyme ' and

some other structures. These last assumptions

were not mere guesses, but were based on care-

ful observations which showed that in at least

one larval annelid {Psygmobranchus) there are

two entirely distinct sources of mesoblast,

namely, a ' primary mesenchyme ' derived from

the ectoblast, and a 'secondary mesoblast ' de-

rived from the pole-cells, and forming the ' me-
soblast bands ' in the ordinary sense. The
former gives rise to the larval muscles, some
of which are only ten^porary or provisional

structures (including the protrochal ring-mus-

cle), and to some of the adult muscles, includ-

ing those of the gut, of the dissepiments, and
the circular muscles of the body-wall. The lat-

ter gives rise to the peritoneal epithelium, the

gonads, and the longitudinal muscles of the

adult. These results were supported by the

independent observations of Bergh and Vejdov-
sky, showing that in leeches and earthworms
also the circular muscles are of wholly differ-

ent origin from the longitudinal ones, the latter

alone arising from the mesoblast pole-cells.

In the present paper Meyer reenforces his

position by a great number of new observations

on many different annelids, of which the most
thoroughly studied were Polygordius and Lopa-
dorhynchus. Although both these forms had

already become classical objects through the

earlier work of Hatschek, Fraipont, Kleinen-

berg and others, Meyer brings forward an

almost bewildering profusion of new results for

both, which sustain and extend his earlier

conclusions on Psygmobranchus. In both forms

primary and secondary mesoblasts are wholly

distinct in origin and in fate ; in both, the meso-

blast bands (secondary mesoblast) give rise only

to the peritoneal epithelium, the gonads and

the definitive longitudinal muscles of the body-

wall ; in both there are several regions in

which mesoblast (primary mesenchyme) is inde-

pendently derived from the ectoblast. From
the primary mesenchyme are derived not only

the provisional larval musculature, but also an

important part of the definitive musculature,

namely, that of the gut, of the parapodia and

cephalic appendages, of the dissepiments, and

the circular and diagonal muscles (when pres-

ent) of the body-wall. Meyer thus shows that

although a part of the larval musculature (for

instance, the prototrochal ring-muscle) is un-

doubtedly of a provisional character, yet a

much larger part of it is retained in the adult

than has hitherto been supposed. This part is

assumed to have been derived from the platode

parenchyma, which has, as it were, been car-

ried over into the annelid organization. Among
many interesting special points may be men-

tioned the discovery of Si paratrochal r'lng-Taerwe
;

and the demonstration, both in Polygordius and

in Lopadorhynchus, of numerous true neuro-

muscular foundations

—

i. e., areas in which

nerve-cells and primary muscle-cells are pro-

liferated from common ectoblast areas, but it is

also shown with perfect clearness that Klein-

enberg was in error in maintaining the origin

of the secondary mesoblast-bands and the ven-

tral nerve-cords from such a common neuro-

muscular foundation. Interesting detailed

studies are given of the larval nervous system
;

Kleinenberg is shown to have been in error'

in deriving the germ-cells directly from the

ectoblast ; and the existence of Hatschek's

famous nephridial ' Langscanale ' is again

denied.

Fortified by these new facts, Meyer reasserts

and further extends his original hypothesis,

giving a thorough and critical review of the
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literature and putting forward many ingenious

suggestions regarding the possible phylogeny

of the coelome, blood-vessels and musculature,

the origin of metamerism, and other deep-lying

morphological problems. Phylogenetic specu-

lations on embryological data are getting out

of fashion, and some of Meyer's conclusions

will doubtless meet with little sympathy on the

part of those whose interest in the historical

problems of morphology has suffered a tempo-

rary attack of paralysis through devotion to

more ' modern ' questions. Even the sceptical

reader, however, who will take the trouble

to examine Meyer's work with care, will not

be able to deny that the theoretical views are

everywhere held closely in touch with admir-

ably thorough and extended observation, and

constitute no mere inflated speculative system,

but a natural working hypothesis growing

directly out of the facts.

In the present paper Meyer considers only

the larval development ; and his results form a

most important supplement to that of students

of cell-lineage, who have not, in general,

carried their work to a sufficiently late period to

determine the real relation of the germ-layers

to the adult body. It may be pointed out,

however, that the compai-ative study of cell-

lineage in platodes, annelids and mollusks has

steadily added weight to Meyer's original con-

tention of a double origin of the ' mesoblast,'

for it has shown that in the two higher groups a

^ larval mesenchyme ' is often formed from cells

of the ectoblastic quartets, which are quite dis-

tinct from the pole-cells of the secondary meso-

blast, the latter (with the apparent exception

of Capitella) being always derived from a cell

of the fourth quartet (otherwise entoblastic).

The cell ancestry of the larval mesenchyme

thus agrees in a general way, though with

interesting modifications of detail, with that of

the mesenchyme (mesoblast) of polyclades,

which inevitably and independently suggests

the same view as that of Meyer, though from

a quite different point of view.* Meyer's ob-

servations render it in the highest degree prob-

able that, as the writer has suggested, mesen-

*Cf. Wilson. ' Considerations on Cell-lineage and

Ancestral Reminiscence,' in Annals N. Y. Academy

of Sciences, XI., 1, 1898.

chyme may arise from any of the three ecto-

blastic quartets
; for (not to mention the so-

called 'head-kidneys' of Nereis), such origin has

already been observed in the second and third,

and if the cell-lineage of Pulygordius and Lopa-

dorhynchus is of the same type as in other anne-

lids, as can hardly be doubted, the umbrellar

neuro-muscular foundations in these forms must
be derivatives of the first quartet.

The gonad theory of the coelome, which
Meyer has done so much to advance, has made
a deep impression on morphology, as may be

seen, for instance, by reference to the admirable

review of the theories of the coelome by Ray
Lankester in the second volume of his ' Treatise

on Zoology,' which appeared last year ; and it

has made serious inroads on the widely ac-

cepted enterocoele theory. Whether the two
views can be reconciled is not to be determined

without further research ; for some of the most

important observations on which Rabl, Lan-

kester and others have relied in attempting to

trace the transition from the pole-cell ty{)e to the

enterocoele type {e. g., pole-cells in Amphioxus,

gut-pouches in Paludina) have been shown to be

erroneous. Meyer believes the enterocoele

type to be secondary ; Lankester accepts the

reverse view. Others have suggested the pos-

sibility that the two types have been distinct

from the beginning, and this has for years been

held open in the writer's advanced lectures on

zoology and embryology as a possible basis for

a division of the ' triblastic ' animals into two

parallel but independent series that diverged

further down than the platodes—a division

which, though entirely provisional, and as yet

without adequate basis, nevertheless brings

into order a surprisingly large number of facts

otherwise. difficult to reconcile. This is a ques-

tion for the future, and may be left with Lan-

kester's significant remark, that" When the cell-

lineage of mesenchyme and its tissue-products

has been cleared up we may be able finally to

put aside the hasty criticisms and phantastic

assertions of those who have grown impatient

over the slow and difficult task of cellular

embryology." Edmund B. Wilson.

Publications of the University of Pennsylvania,

Astronomical Series. Volume I., Part III.

The work before us is Part III., of the publi-
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cations begun by the University of Pennsylvania

for the new Flower Observatory, which was for-

mally inaugurated with a public address by

Professor Simon Newcomb in November, 1897.

The Flower Observatory is widely known among
astronomers as a new institution managed on a

solid conservative basis, by a gifted and devoted

staff of untiring workers. Though it has been

in operation but a few years, it has already

taken its place among the leading observatories

of the country. It is distinguished by the care

and accuracy of all its work rather than by the

quantity of material turned out ; and for that

reason it has from the start taken rank with the

best of modern observatories. The care and

painstaking accuracy which characterized Pro-

fessor C. L. Doolittle's work at the Sayre

Observatory in Bethlehem, Pa., was at once

recognizable in the spirit of the new institution

under his direction at Philadelphia ; and the

results are now becoming apparent in the first

volume of the 'Publications.'

Part II. of this volume appeared more than

a year ago, and dealt in a characteristically

thorough manner with the variations of lati-

tude observed at Philadelphia, and with sev-

eral determinations of the constant of aber-

ration incidentally made in connection with the

latitude work. This constant came out some-
what larger than the value which had gener-

ally been used by astronomers. The value

found by Struve and Peters at Poulkowa was
20^^.44, and for many years this was accepted

as standard ; but recent investigations by sev-

eral authorities tend to increase the figure to

about 20^^.55, which is the value found by Pro-

fessor Asaph Hall, Jr., at the Detroit Observa-
tory of the University of Michigan. Professor

C. L. Doolittle's several determinations con-

firm this larger value ; and on account of the
care and precautions exercised in the work,
there is little doubt in the minds of conserva-
tive astronomers that this new figure is much
nearer the truth than that adopted in the
nautical almanacs.

Part III. of Volume I. of the New Publica-
tions is devoted to the measures of 900 double
and multiple stars made with the 18-inch
Brashear refractor of the Flower Observatory,
by Professor Eric Doolittle, son of the director

of the Observatory. This part consists of 146

large quarto pages of closely set matter, all

beautifully and conveniently arranged. There

is no defect in the conception or execution of

the work, and it is not too much to say that

this publication may be taken as a model for

astronomers generally.

A concise introduction of eight pages deals

with the constants of the equatorial, and with

the micrometer employed in the measures. The
latter is an ordinary filar micrometer, with the

Burnham illumination. Its simplicity enabled

the observer to center his whole attention on

the work, and the result is a handsome volume
of measures on 900 double and multiple stars,

all made within the past four years. The stars

are chosen mostly from the lists of Burnham,
with occasional selections from the Struves and

Dewbowski, and such modern observers as

Hough and See. They represent in all cases

objects requiring measurements. Though no

special search was made for new double stars,

a list of 22 such objects found in the prosecu-

tion of the regular work is given on page 8 ; all

of them being close or interesting pairs which

should receive the attention of future observers.

The 900 stars measured are arranged in order

of right ascension, with places referred to

the epoch 1880.0. Their magnitudes and the

several designations used by astronomers are

clearly and accurately given in each case. The
measures are nicely reduced and annual means

are formed, according to the classic models of

the Struves, Dewbowski and Burnham, The
notes accompanying the measures are brief and

to the point ; no important matter is over-

looked, and yet nothing superfluous is ever

added. The total number of complete observa-

tions is about 3,700, representing something

like 44,000 settings of the micrometer.

It should be pointed out that all these obser-

vations were taken and reduced by Professor

Eric Doolittle alone, in addition to his teaching

duties at the University, where he conducts ad-

vanced coursesofinstruction in celestial mechan-

ics. In conclusion it may be noticed that pub-

lications dealing with the measurement of

double stars are not merely of contemporary in-

terest, but increase in value with time. Thus

the work of the Herschels, the Struves and
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Dewbowski are immensely more valuable now
than when they were made many years ago, by

reason of changes in the sidereal heavens which

have since intervened ; and all precise work
such as that now being done at the Flower Ob-

servatory is assured of a lasting and honorable

place in the history of science. Scientific re-

search prosecuted for its own sake is among the

most noble of intellectual pursuits, and the

University of Pennsylvania is much to be con-

gratulated on the distinguished place it is ac-

quiring in the astronomical world.

T. J. J. See.
Washington, D. C.

A History of the Precious Metals from the Earliest

Times to the Present Day. By Alex. Del
Mar. Second edition, revised. New York,

Cambridge Encyclopedia Co. 1902. 8vo.

Illustrated. Pp. xxii + 480, 1-9.

The first edition of this remarkable work

was published at London in 1880 and has long

since been exhausted ;
meanwhile the author, in

his profession of mining engineer, has visited

many remote sources of the precious metals

and has secured at first hand new material

which has caused the volume to be entirely re-

written. This history is prepared by a profound

student, from the point of view of the anti-

quarian, the archeologist and of the metallur-

gist, as well as the political economist, and

deals with the exploration of the entire surface

of the globe for gold and silver from the earliest

record of mankind to the present day ;
copper,

tin and the other heavy metals are only inci-

dentally treated. The author is particularly

well qualified for this vast undertaking, having

already published several serious studies on

money, its history, its science and its bearing

on the progress of civilization, and having held

positions of authority under the United States

government, Director of the United States Bu-

reau of Statistics, Mining Commissioner, and

member of the International Congresses which

met at Turin and at St. Petersburg. He

is now engaged on ' The Romance of the Pre-

cious Metals' and 'The Politics of Money,'

both of which are well advanced.

Mr. Del Mar maintains that the principal mo-

tive which has led to the dominion of the earth

by civilized races is the desire for the precious

metals, rather than geographical research or

military conquest ; that the occurrence of gold

has invited commerce, and the latter has been

followed by invasion and eventually permanent

occupation. With these facts in mind he por-

trays the stupendous power exerted by the

quest for the precious metals from the be-

ginnings of history in India, Persia, Egypt,

Greece, Italy, Spain and the Western Hemi-
sphere. He depicts very vividly the painful

ways in which each gold-producing country has

been mercilessly plundered by more powerful

neighbors, saying that ' mining is slow work
compared with plundering.' He also shows

elsewhere that mining is generally more ex-

pensive than plundering, except where forced

labor and slavery is employed. And to illus-

trate the latter point he claims that ' since the

discovery of America the European world has

acquired 19,500 and odd millions of dollars, of

which 1,000 millions were obtained by con-

quest, 9,500 millions by slavery and 9,000 mil-

lions chiefly by free mining labor.'

Recognizing these sources of the precious

metals he is decidedly opposed to the dictum

of certain philosophers that the value of gold is

its ' cost of production,' and says this formula

does not take into account the ' millions of

human lives, the rivers of human tears, the

oceans of human blood, the immeasurable

amount of human anguish.'

This aspect of the case is set forth in power-

fully written chapters on the plunder of

America (by the Spaniards), of Africa (from the

Roman Emperors to South African War), of

Asia (by the Romans, Portuguese and the

British), and of China in all ages ;
chapters

showing great historical research and learning.

The author's arraignment of Spain is particu-

larly interesting at this epoch: "Besides

despoiling aboriginal America of her gold and

silver, Spain accomplished nothing in the New
World except extermination and destruction.

She swept away half as many human lives as

all Europe contained at the period of the dis-

covery of America. She destroyed every

memorial of the Aztec and Peruvian civiliza-

tions. She disfigured the entire face of Central

and South America. And she planted nothing
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in the place of what she destroyed save a race

laden with disadvantages and a few mission

churches crumbling to decay. The spoil she

obtained amounted altogether to some seven

thousand millions of dollars. '

' And all this cost

the conquerors practically nothing in compari-

son. And here again the author remarks, " the

value of these precious metals is not due to the

cost of production, but to their usefulness and

their quality, to the relation of supply to de-

mand."

It is gratifying to note that Christian civili-

zation now adopts different methods and "the

acquisition of the precious metals by means of

conquest is virtually over."

The volume is so crowded with facts, as well

as with the results of thought and argument,

that no ordinary book review can do the author

justice ; in the words of those who reviewed

the first (incomplete) edition, it 'abounds with

vivid description and practical knowledge ; it

is replete with information, and evinces much
care and study ; it is able and exhaustive ; of

the highest scientific value, yet readable as a

novel.'

In the chapter on ' Production, Consumption
and Stocks of Metal ' the author does not con-

ceal his poor opinion of the ' defective and mis-

leading statistics of the Mint Bureau,' sup-

ported in its methods by Congress, and
reflecting ' the narrow views of the Mint
Director.' Valuable features are the chrono-

logical summaries, the bibliography (with press

marks of the British Museum Library) and the

index. The volume is clearly printed on good
paper, probably in England, as we observe the

words ' honour,' 'labour ' and ' negros,' instead

of the more familiar ' negroes.' There are two
illustrations, a mining scene in California and
a portrait of General Nelson A. Miles, who is

casually mentioned in the text.

The volume is of the highest value.

Henry Carrington Bolton.

SOCIETIES AND ACADEMIES.

CALENDAR.

The American Association for the Advancement
of Science. A meeting of the council will be
held at the Quadrangle Club, University of
Chicago, on the afternoon of January 1, Sec-

tion H (Anthropology) will meet at the Field

Columbian Museum, Chicago, on December 31

and January 1. The next regular meeting of

the Association will be held at Pittsburgh, Pa.,

from June 28 to July 3. A winter meeting is

planned to be held at Washington, during the

convocation week of 1902-3.

The American Society of Naturalists will hold

its annual meeting at the University of Chicago

on Decembpr 31 and January 1. In conjunc-

tion with it will meet the Naturalists of the

Central States and several afliliated societies,

including The American Morphological Society,

The American Physiological Society, December
30 and 31, The American Psychological As-

sociation and the Western Philosophical As-

sociation, December 31 and January 1 and 2.

PHILOSOPHICAL SOCIETY OF WASHINGTON.

The 538th meeting was held October 12, 1901.

An obituary notice of Mr. C. A. Schott, for

many years chief of the computing division of

the Coast and Geodetic Survey, was read by

Superintendent O. H. Tittmann
; and Mr. R.

A. Fessenden presented, through Mr. Winston,

a paper on ' Progress in Practical and Theoret-

ical Electricity ' giving a rapid sketch of the

condition of all the great branches of electricity.

"The 539th meeting was held October 26, 1901.

Mr. Marcus Baker described ' A Dictionary of

Alaskan Names,' now in press, to be published

by the U. S. Geological Survey, pointing

out its charactei'istics and the principles on

which it is made. It will contain about 6,500

adopted names, 3,000 obsolete names and cross-

references and 60 pages devoted to a catalogue

of authorities with brief accounts of the

explorers. Dr. Dall spoke appreciatively of

the work.
^

Mr. C. H. Hinton, of the Nautical Almanac

Office, then read by invitation a paper on ' A
Fourth Dimension in Space demanded by Elec-

trical Phenomena.' The paper cannot be sum-

marized, but may be characterized as an attempt

to apply to 4-space some principles of quater-

nions developed for 3-space.

The 540th regular meeting was held No-

vember 9, 1901, Vice-President Adler in the

chair.

Mr. Hinton continued the presentation of his
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views begun at the last meeting on an explana-

tion of electrical phenomena by a fourth dimen-

sion in space.

Dr. G. M. Sternberg, Surgeon-general of the

Army, reported on ' Health Conditions in the

Philippines.' He finds that the health of the

troops has been constantly improving ; small-

pox is practically stamped out ; typhoid and

malarial fevers and heat strokes are almost un-

known. Dysentery is one of the most serious

troubles ; so at most barracks distilled or ster-

ilized water is supplied. In the discussion that

followed Dr. Dall called attention to the absence

of malaria in Alaska, although mosquitoes of

several species are very abundant.

Dr. Adler reported on the progress of the

' International Catalogue of Scientific Litera-

ture. ' After conferences for several years, def-

inite plans were settled on during the past sum-

mer. Owing to the failure of Congress to take

action-, the United States was not officially rep-

resented, but Mr. Herbert Putnam, Librarian of

Congress, was in London and had some share

in the negotiations. The plan adopted requires

each country to index and classify the litera-

ture published within its borders pertaining to

17 branches of science, beginning with 1901 ;
the

Smithsonian Institution has temporarily under-

taken this work for the United States. The

material is then to be arranged and published

by the Royal Society in 17 volumes annually
;

these will be sold separately. About 320 sets

have been subscribed for, for 5 years, at £1

per volume ; 65 sets are to come to the United

States. The speaker described some of the dif-

ficulties met with in formulating the plans, gave

various details regarding the work, and exhibited

the schemes of minute classification to be fol-

lowed by the indexers.

Charles K. Wead,
Secretary.

BIOLOGICAL SOCIETY OF WASHINGTON.

The 343d meeting was held on Saturday

evening, November 16.

C. P. Hartley exhibited some malformed ears

of corn, stating that their interest lay in the

fact that they had been grown from seed taken

from an ear similarly abnormal, the malforma-

tion having been reproduced.

H. E. Van Deman showed a specimen of the

ripe fruit of the guava from Florida, and made
some remarks on the extent to which this fruit

was now being cultivated.

L. O. Howard announced that he had re-

ceived a letter from Mr. C. L. Marlatt, announ-

cing the discovery of the long-sought original

habitat of the San Jose scale insect ; this was

found to be in China, in the region to the south

of the Great Wall. The scale insect was preyed

upon by a species of ladybird beetle, living ex-

amples of which were now on their way to the

United States.

H. G. Dyar presented some ' Notes on Mos-

quito Larvae,' being a summary of investigations

made during the past summer and including the

following species : Anopheles crucians, puncli-

pennis, maculipennis ; Culex solicitans, territans,

pungens, confinis, canadensis, sylvestris ; Stegomyia

fasciata ; JSdes smithii ; Uranotsenia sapphirina

;

and Psorophora ciliata. The habits and habitats

of these various larvae were described, and it

was pointed out that there was great diversity in

the latter. Some species preferred clear water,

others infested turbid pools, and still others were

found in brackish water. The speaker showed

drawings of the different larvse and drew atten-

tion to their peculiarities and their distinctive

specific characters. It was noted that a species

of fresh-water hydroid was seen to feed on mos-

quito larvae, while on the other hand one species

of larvae fed on bacteria and another fed on

other larvae.

C. B. Simpson gave some ' Observations on

Jack Rabbits,' telling of their rapid increase in

parts of the west and describing their runways

among the sage brush and the manner in which

they were hunted by their great enemies the

coyotes.

Vernon Bailey described ' The Little Deer of

the Chisos Mountains, Texas,' stating that the

same species, Odocoileus couesi, was also found

in Mexico, Arizona and New Mexico, so that

their occurrence in this locality was an exten-

sion of their known range. Owing to the dis-

tance of the Chisos Mountains from the railroad

and the unfitness of the country for grazing

purposes, the deer were still to be found there

in considerable numbers. The speaker said

that an adult buck would weigh only one hun-
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dred pounds, and a doe much less, and pointed

out the diflferences between the color of the

summer coats of this and the large white-tailed

deer of Texas, Odocoileus texensis.

Barton W. Evermann spoke of ' Birds in the

Dry Season,' stating that few realized how
important to birds was a supply of water, nor

the influence of drouth on the distribution of

birds. During an unusually dry summer the

California quails did not breed, but kept together

in flocks as they did during the fall. The

speaker gave a list of eighteen species of birds

that were seen to resort to a single leaking

water spigot and described the manner in which

various species drank. In conclusion it was

suggested that during dry seasons, or in arid

regions, drinking places should be provided for

the benefit of the birds.

F. A. Ltjcas.

DISCUSSION AND CORRESPONDENCE.

METEOROLOGICAL OBSERVATIONS WITH KITES

AT SEA.

To THE Editor of Science : On page 412 of

Science I stated that meteorological observa-

tions were about to be attempted with kites

flown from a transatlantic steamer. With the

aid of my assistant, Mr. Sweetland, and through

the courtesy of Captain McAuley, this was ac-

complished on board the Dominion steamship

Commonwealth, which left Boston for Liverpool

on August 28. During most of the voyage we
were within an area of high barometric pressure

that was drifting slowly southeastward and out

of which light winds blew. Although these

were insufficient to raise the kites, the ship's

speed of 16 knots created a corresponding wind
from an easterly direction that sufficed to lift

the kites on five of the eight days occupied by
the voyage to Queenstown. On one of the three

unfavorable days, a following wind became too

light on the ship for kite-flying, and on the two
other days a fresh head wind, augmented by
the forward motion of the ship, was so strong as

to endanger the kites, but, had it been possible

to alter the course of the vessel, a favorable re-

sultant wind might have been produced every
day. The maximum height attained was only
about 2,000 feet, but with larger kites and
longer wire this could have been greatly ex-

ceeded. Automatic records were obtained of

barometric pressure, air temperature, relative

humidity and wind velocity, which did not differ

markedly from records obtained in somewhat
analogous weather conditions over the land.

The most striking feature was the rapid decrease

of the temperature with increasing height in all

but one of the flights. The fall of temperature

was fastest in the first 300 feet, where it ex-

ceeded the adiabatic rate of 1° Fahrenheit in 183

feet, but in the last-mentioned flight the tem-

perature rose 6° in 660 feet, and during the

afternoon remained so much warmer than at sea-

level. The relative humidity varied inversely

with the temperature, the direction of the wind

shifted aloft toward the right hand when facing

it, and its velocity generally diminished with

altitude. These are probably the first meteor-

ological observations at a considerable height in

mid-Atlantic, and have a special importance

because they indicate that at sea high-level ob-

servations may be obtained with kites in all

weather conditions, only excepting severe gales,

provided the steamer from which the kites are

flown can be so manoeuvered as to bring the wind

to a suitable velocity.

As the basis of an appeal for the exploration

of the atmosphere at sea, the records described

were exhibited to the Geographical Section of

the British Association at its Glasgow meeting,

and the appointment of a committee, with a

grant of money to undertake observations with

kites in Great Britain, together with the interest

manifested there and on the continent ofEurope,

encourages the hope that my project will be

realized. The equipping of the English Ant-

arctic vessel Discovery with meteorological kites,

as mentioned on page 779 of Science, and a

similar installation on the German Antarctic

ship Gauss, are unlikely, for various reasons, to

have yielded much data on their voyages across

the equator. Although the United States has

taken no part in this international undertaking,

an opportunity is now offered, without material

expense, danger or hardship, to cooperate in a

study of the general atmospheric circulation,

which is one of the objects of polar exploration.

Indeed, for a naval vessel not actually engaged

otherwise, the sounding of the atmosphere in

the tropics, whereby the relation of the upper air
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currents to the winds useful for navigation may
be ascertained, would seem to be as legitimate

a task as sounding the depths of the oceans and
determining the currents and temperatures pre-

vailing there. But if our Navy Department

will not authorize this, a private expedition

should be organized to investigate the questions

mentioned in my letter to Science on ' A New
Field for Kites in Meteorology.' Since then,

Professor Hildebrandson, of Upsala, who is an

eminent authority on the circulation of the

atmosphere, writes me that a meteorologist on a

steamship provided with kites, and also with

small balloons to ascertain the drift of the

upper winds when there are no clouds, by mak-

ing atmospheric soundings between the area of

high barometric pressure in. the North Atlantic

and the constant southeast trades south of the

equator, and in this way investigating the tem-

perature and flow of the so-called anti-trades,

could solve in three months one of the most

important problems in meteorology. If any of

your readers will furnish the steamer required,

I stand ready to carry out these investigations.

A. Lawrence Rotch.

Blue Hill Meteokological Observ-

atory, Hyde Park, Mass.,

November 18, 1901.

PERMANENT SKIN DECORATION.

If Mr. H. Newell Wardle * had referred to

Mr. H. Ling Roth's great compilation, 'The

Natives of Sarawak and British North Borneo,'

he would have found the Bornean process of

tatooing described and the implements figured.

From actual experience I can assure Mr.

Wardle that in Sarawak, at all events, the pat-

tern is gently printed on the skin from a wooden

block and the pigment is driven into the skin

by means of an ordinary tatooing needle

which is hit by a slender iron rod. This is the

typical Tahitian 'tatu.' Examples of the ap-

paratus employed will be found in the splendid

Furness-Hose collection in the Free Museum of

Science and Art in Philadelphia.

A. C. Haddon.

LIFTING HOT STONES.

To THE Editor of Science: In the late

number of Nature Professor S. P. Langley calls

* Science, Vol. XIV., p. 776.

attention to an old Tahitian priest who walked
in bare feet over the heated stones of a pit pre-

pared for cooking. Mr. Andrew Lang calls

attention also to the fact that this was a cere-

monial performance, preparatory to the cook-

ing.

The United States National Museum is in re-

ceipt of a letter from Lieutenant Campbell E.

Babcock, U. S. A., stationed at Vancouver
Barracks, Washington State, enclosing a com-
munication from Chief Peter Wildsho, of the

Coeur d'Alene Indians in Idaho. Peter in his

simple way is telling how fifty years ago his an-

cestors cooked their food in basket pots by
means of hot stones. At the close of the de-

scription is the following in Peter's own words :

'' An amazing little story is connected with this

basket for cooking food with hot stones. The
medicine-man was considered a very powerful

being by his tribe. He could take away the

life of a man at his word or cure a sick or dy-

ing person. His power depended on the wild

beasts that are fierce and powerful, and he car-

ried constantly around his body some parts of

the animal, such as a piece of the tail." This

man to show his power stripped himself and

painted his body. While he was singing and

dancing, accompanied by all the Indians, he

went to the basket containing cold water

and sang, and, while all were watching him in

awe, he slowly took the red-hot stones in both

hands and dropped them into the basket of

cold water. The water was heated and not a

blister or burn was to be seen on his hands.

O. T. Mason. •

THE HITTORF JUBILEE.

The Academy of Sciences at Berlin has issued

the following terse summary of the life-work of

the venerable Hittorf

:

EERBN JOHANN FBIEDRICH HITTORF* zum

Fiinfzigjdhrigen DoctorjuMlaeum am XXI. October

MDCCCLXXXX VI.

hochgeehrter herr college !

Indem die Konigliche Akademie der Wissenschaf-

ten Ihnen zu der Jubelfeier Ihrer Promotion herzliche

Gliickwiinsche sendet, erinnert sie sich dankbar dea

hervorragenden Antheils Ihrer Arbeit an dein Fort-

schreiten Ihrer Wissenscbaften, der Physik und der

* Usually known aa Wilhelm Hittorf.
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physikalischen Chemie, in den verflossenen fiinfzig

Jahren.

In Ihrer scharfsinnigen Untersuchung des Selens

und des Phosphors wiesen Sie den Zusammenhang

der Allotropie mit der von dem Korper aufgenommem-

en Warmemenge nach. Sie stellten die physikal-

ischen Eigenschaften der Substauz in den verschied-

enen Zustanden, insbesondere beziiglich der Dampf-

spannung fest und fanden nierkwiirdige Beziehungen

der Allotropie zu dem elektrischen Leitvermogen.

Die Hauptarbeit Ihrer friiheren Forschung aber war

auf die Elektrolyse der Losungen gerichtet. Es ist

schwer za sagen, ob die Bewunderung, zu welcher

diese Arbeiten zwingen, mehr eler Exactheit und

Ausdauer bei der Bestiinmung der lonenwanderuug

entspringt, einer der miibsamsten, jemals angestell-

ten experimentellen Forschungen, deren Resultate

durch spatere Arbeiten uur bestatigt, und kaum er-

weitert worden sind, oder aber der Folgerichtigkeit

und Stetigkeit Ihrer Anschauungen iiber die elektro-

lytisehen Vorgange. Durch Sie allein sind wir an

dierichtigen Vorstellungen gewohnt worden, welchen

Sie gegen den Widerspruch selbst hervorragender

Physiker Geltung verschaffen mussten, und von den-

en Sie spater die Freude erlebt haben, dass sie das

Fundament fiir einen grossen Theil der neueren phys-

ikalischen Chemie geworden sind.

Von ahnlicher grundlegender Bedeutung war die

andere grosse Arbeit Ihres Lebens, die Erforschung

der Vorgange bei der elektrischen Entladung in

Gasen. Schon in der ersten Entwickelungszeit der

Spectralanalyse batten Sie sich mit Pltjcker an der

verdienstvollen Classification der Spectra betheiligt.

Ihre spateren grossen Arbeiten nmfassten die Gasent-

ladung in der Hauptsache nach alien Seiten ihrer

Gesetze.

Sie waren der Erste, welcher einen der merkwiir-

digsten Vorgange in der Natur dessen Fruchtbarkeit

fiir die Wissenschaft und in der letzten Zeit auch fiir

das Leben noch nicht bis zum Ende abgesehen wer-

den kann, die Kathoden-Entladung im luftverdiinn-

ten Ranme, in seiner vollen Entwickelung zur An-
Bchauung brachte. Sie zuerst stellten das Vacuum
in der hierzu nothwendigen und spater nicht iiber-

troffenen Vollkommenheit her und beobachteten und
beschrieben die Ausbreitung und die vielseitigen

Wirkungen der Kathodenstrahlen in musterhafter

Weise. Zugleich gelang es Ihnen, diese Vorgange
der elektrischen Messung zuganglich zu machen und
nach der Seite der Stromvertheilung wie des Leit-

ungswiderstandes zu verfolgen. Dabei ergab sich,

dass die Elektricitatsleitung der Gase ganz anderen
Gesetzen folgt, als diejenige in Metallen oder Elek-
trolyten. Grosse Dienste leisteten bei dieser Forsch-
ung Ihre, fiir die damalige Zeit im grossten Stile aus-

gefiihrten Stromerzeuger, mittels deren Sie die inter-

mittirende Entladung durch eine solche ersetzten,

deren continuirliche Beschaffenheit, entgegen der

verbreiteten Meinung, durch sinnreiche Hiilfsmittel

von Ihnen nachgewiesen wurde. Auch an den neu-

eren Aufschliissen iiber die Natur des Leuchtens im
allgemeinen haben Sie bei diesen Gelegenheiten ei-

nen verdienstvollen Antheil genommen.
Ihre Arbeit, hochgeehrter Herr College, bildet ein

classisches Beispiel fiir die Erfolge, welche durch die

Concentration der Forschung erreichbar sind. Die

Wissenschaft wird Ihnen fiir alle Zeiten zu tiefem

Dank verpflichtet sein.

Die Koniglich Preussische

Akademie dee Wissenschaften.

The committee having the matter in charge

purpose additionally to celebrate the fiftieth

anniversary of Hittorf 's doctorate by present-

ing him with a bust or a similar testimonial of

their appreciation.

Carl Barub.

SHORTER ARTICLES.

FU8ARIUM EQUINUM (NOV. SPEC.).

An epidemic skin disease among horses has

appeared on the Umatilla Indian Reservation,

Pendleton, Oregon. There are upwards of six

thousand horses on the reservation, and of these

more than sixty per cent, are said to be affected.

The disease manifests itself through severe

itching and loss of hair over almost the entire

body. The animals remain around the rubbing

posts all day, and a number of them die from

starvation.

An examination of samples of the skin for-

warded to the Pathological Division of the

Bureau of Animal Industry demonstrated the

presence of Sarcoptes equi. These parasites,

however, were not present in sufficient numbers

to account for the almost complete alopecia,

and a careful examination of some samples,

almost denuded of hair, failed to show their

presence.

Microscopic examination of sections of the

skin, stained with borax blue, or after Gram,

showed the presence of large half-moon, spindle-

or sickle- shaped bodies, deeply stained, in the

hair sacs and sebaceous glands.

By pulling out one or more of the remaining

hairs, clipping off the root with sterile scissors,
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and shaking these roots up in melted agar and

plating there develops, at 37° C, in the course

of a few days, from one to five circular colonies

of a fungus which grows rapidly and assumes a

salmon-pink color. Cover-glass preparations

made from these colonies contain numerous

sickle-shaped segmented spores, characteristic

of Fusarium.

There are, according to Dr. Erwin F. Smith,

about twenty-five known varieties of this fungus.

Some are strict saprophytes, others are para-

sitic on grains and plants, and others are patho-

genic to plants. No Fusarium has, however,

been known to be pathogenic to animals. I

would, therefore, pending the present investiga-

tion, which will require some time, propose the

name Fusarium equinum nov. spec.

Victor A. Novgaard.
Washington, D. C,

Nov. 14, 1901.

EHIZOCTONIA AND THE POTATO.

Attention has been called recently to the

parasitic nature of Rhizoctonia on various

plants in the United States by Dr. B. M. Dug-

gar and Professor F. C. Stewart. Observations

at the Colorado Experiment Station on the rela-

tion of this fungus to the potato have brought

out some interesting facts. During the spring

months sclerotia develop freely on tubers and

young sprouts in sacks and bins, A few

affected tubers in a sack or bin of clean tubers,

under favorable conditions, will spread the

disease and in a short time render the entire

lot worthless for seed. Affected tubers used

for seed transmit the disease to the young

plants, and these in turn to the following crop

of tubers. Under proper conditions the fungus

attacks all parts of the potato plant and in all

stages of growth, but it is most destructive to

the softer tissues. The weaker plants are often

killed before they reach the surface of the

ground. Those which are able to withstand its

earlier attacks are apt to suffer more or less

injury from it later in the season.

Little potatoes are produced by the fungus

injuring the tuber stems in such a manner as

to prevent free transportation of plant food

between the main stem and tubers, or by com-

pletely cutting off" the tuber stem while the

tubers are small. When the tuber stem receives

an injury sufficient to check the free transpor-

tation of plant food, the food accumulates

above the injury and soon excites the buds on

the tuber stem above this point into growth.

These buds develop into tubers. The fungus

may continue its work and in time kill back

the tuber stem, or it may cut off this stem

above the newly formed tubers. If the tuber

stem is attacked just as it grows out of the

main stem adventitious buds may push out on

the main stem around the injured point. These

usually develop into short-stemmed or stemless

tubers, forming bunches of small tubers. If

the roots are badly injured the food supply is

reduced and the plant puts out weak tuber

stems. These stems are easily cut off by the

fungus and the plant usually sets few or no

tubers. The food which it is able to take up

is used mostly in top development. The leaves

become thicker, have a tendency to crinkle

and take on a yellowish tinge. When the

roots are less severely injured but the free

transportation of food to the subterranean

stems is interfered with, excessive top develop-

ment is produced, and the axillary buds may
develop aerial potatoes.

Aerial potatoes may be produced artificially :

(1) By ringing the stem
; (2) by tying a line

firmly around the growing stem ;
and (3) by

removing the subterranean tubers as soon as

formed.

Sclerotia are often found on the surface of the

larger tubers. Apparently these sclerotia do no

injury, but experiments show conclusively that

scabbing and browning of tubers may be pro-

duced by this fungus.

The corrosive sublimate treatment is promis-

ing as a preventive of this disease.

F. M. EoLFS.

FoET Collins, Colo., Nov. 11, '01.

THE WORK OF THE 'ALBATROSS.'

Students of marine zoology will welcome

the appearance of the brochure just issued by

the U. S. Fish Commission, compiled by C. H.

Townsend, and entitled, ' Dredging and Other

Records of the Steamer Albatross, with Bibli-

ography Relative to the Work of the Vessel.'

This useful paper contains in condensed form
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the records of the work of the Albatross for

eighteen years, for this vessel has never been

out of commission since she was turned over to

the Fish Commission, all necessary repairs hav-

ing been made during intervals between the

various cruises. The Bering Sea controversy

and the war with Spain interrupted the regular

work of the vessel for several years, but with

these exceptions she has been almost continu-

ously engaged in investigating fisheries and

fishing grounds, in deep-sea sounding and

dredging, and in other branches of hydro-

graphic work.

The dredging and trawling records run from

1883 to 1900 and include data of 1,786 hauls of

the dredge and trawl, from depths of less than

100 fathoms down to the maximum of 4,173

fathoms, the deepest water in which a dredge

has been used. Three charts, bearing the

serial numbers of stations, show the extensive

area covered by these operations.

The record of hydrographic soundings shows
the date, latitude and longitude, depth and
character of bottom, in 4,032 soundings, but as

the figures have been used in various charts no
map of these is given.

Then follow records of the surface and inter-

mediate tow nets, miscellaneous records and
records of serial temperatures. All these will

not only aid in identifying the large collections

placed in the hands of specialists or deposited

in museums, but make intelligible many refer-

ences contained in papers on the Albatross col-

lections in which localities are referred to by the

station number only.

The chronological bibliography relative to the

work of the Albatross between 1884 and 1901
comprises 233 titles, and a list is appended of

63 papers now in course of preparation.

Finally we are given a list of something like

2,000 new species, largely of deep-sea fishes

and crustaceans, which have been described
from specimens obtained by the Albatross and
which give some idea of the amount of material
secured. Those who are familiar with the mag-
nificent volumes of the Challenger report may
be surprised to learn that the zoological mate-
rial on which they are based is in every way
much less than that procured by the Albatross,

but the Challenger material has had the advan-

tage of being systematically worked up and
published in consecutive volumes, and in a man-
ner to show it to the best advantage. The Al-

batross has probably obtained a hundred deep-

sea fishes where the Challenger obtained one,

a statement that may be illustrated by saying

that a single haul of her trawl brought up many
more specimens of Macrurus than were secured

by the Challenger in her entire cruise. In a way
this wealth of material has been truly an em-

barrassment of riches, for its accumulation, and
particularly its care, have occupied the time of

those who might otherwise have been engaged

in its study
; nevertheless, we can but hope that

the scientific work of the Albatross may proceed

in the future as it has in the past.

F. A. L.

BICHMOND MAYO-SMITH.

The Council of Columbia University adopted

the following resolution on the death of Pro-

fessor Mayo-Smith

:

The members of the University Council have

learned with profound regret and unfeigned

sorrow of the sudden death of their long-time

friend and colleague. Professor Richmond

Mayo-Smith, the chief of the Department of

Political Economy in this University.

During his zealous, devoted and successful

service of twenty-four years in this institution,

he founded the department over which he has

presided and developed it to so high a point of

excellence that it has few equals in this country

or in the world. He was, moreover, the chief

promoter, if not the founder, of the science of

statistics in this country. His published works

upon this most difficult subject have brought

exact and orderly knowledge into a domain

where, before, uncertainty and confusion pre-

vailed, and have earned for him honor and

gratitude from the scientific world.

His activity went, however, beyond the limits

of his own department. As a member of the

University Council from the date of its establish-

ment to the moment of his death, and of

several of its most important committees, he

contributed largely and ably to the formation

of the policies of the University as a whole, and

to the present organization of this complex in-

stitution.
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To all this must be added the influence of

his personality. His thorough scholarship and

his great modesty, his unwavering truthfulness

and sound judgment, with his genuine defer-

ence for the opinions of others, his dignity of

character and kindness of heart, and his man-
liness united with his gentleness, all conspired

to make him a great intellectual and moral

force, a noble example of high thinking and of

simple life, throughout all branches of the

University and wherever he was known.

Speaking for themselves and for the bodies

which they represent, the members of the

Council desire to enter on the records of the

Council this minute, expressing their apprecia-

tion of the great merit of their colleague and

their sense of the great loss which they indi-

vidually, and the University as a whole, have

sustained in the death of Professor Richmond

Mayo Smith.

SCIENTIFIC NOTES AND NEWS.

Section H (Anthropology) of the American

Association for the Advancement of Science will

hold its winter meeting at the Field Columbian

Museum, Chicago, on Tuesday and Wednesday,

December 31 and January 1, 1901-2. Members

of the section who wish to present papers will

please inform the Secretary, Mr. George Grant

MacCurdy, Yale University, New Haven, Conn.

Hotel del Prado, Midway Plaisance, will be the

headquarters of the Section.

The completion of fifty years since M. Ber-

thelot began the teaching of chemistry at the

College de France was celebrated on November

24. Addresses were made by scientific and

public men, and a gold medallion was presented

by President Loubet.

Arrangements have been made to present

the eminent French surgeon, M. Odilon-Marc

Lannelongue, with a gold medal in celebration

of his scientific jubilee.

The Royal Society's medals will this year be

awarded as follows : The Copley Medal to Pro-

fessor J. Willard Gibbs, Yale University, For.

Mem. R.S., for his contributions to mathe-

matical physics ; a Royal Medal to Professor

William Edward Ayrton, F.R.S., for his con-

tributions to electrical science ; a Royal Medal

to Dr. William Thomas Blanford, F.R.S., for

his work in connection with the geographical

distribution of animals ; the Davy Medal to

Professor George Downing Liveing, F.R.S., for

his contributions to spectroscopy ; and the

Sylvester Medal to Professor Henri Poincare,

For. Mem. R.S., for his contributions to mathe-

matical science.

In celebi'ation of the hundred and fifteenth

anniversary of its foundation, the Gottingen

Academy of Sciences has made the following

elections : Honorary members : Professors Abbe
(Jena) and Neumayer (Hamburg) ; non resi-

dent members : W. Waldeyer (Berlin), Gaston

Darboux (Paris), W. Zittel (Munich) and J.

Wislicenus (Leipzig) ; corresponding members :

Aurelius Voss (Wiirzburg), Hugo Seeliger (Mu-

nich), Max Planck (Berlin), Karl Runge (Han-

over), Arthur Schuster (Manchester), Swante

Arrhenius (Stockholm), Giovanni Ciamician

(Bologna), Emil Fischer (Berlin), Wilhelm Ost-

wald (Leipzig), Walther Spring (Liege), Her-

mann Minkowski (Zurich), Charles Barrois

(Lille), Lazarus Fletcher (London), Michel Levy
(Paris), Victor Uhlig (Vienna), Friedrich v.

Recklinghausen (Strassburg), Karl Chun (Leip-

zig), Giov. Batt. Grassi (Rome), Herbert Lud-

wig (Bonn), Edmond Perrier (Paris).

Dr. Smith Ely Jelliffe has been appointed

visiting neurologist to the New York Hospital,

the position having been made vacant by the

resignation of Dr. Frederick Peterson, recently

appointed Commissioner in Lunacy.

Dr. Tarleton H. Bean has been recom-

mended by the Fish and Fisheries Committee

of the St. Louis Exposition as chief of that

department.

The lectureship in connection with the Cal-

ifornia Philosophical Union for the current year

has been offered to, and accepted by, Professor

R. M. Wenley, of the University of Michigan.

Dr. Charles Herty, adjunct professor in

chemistry at the University of Georgia, has re-

signed in order to accept a position in the United

States Department of Agriculture.

Dr. Nicholas Senn, professor of surgery in

the Rush Medical College of the University of

Chicago, has returned home from a tour of the

world, which included a trip across Siberia, via

the new Russian railroad.
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Mr. Joseph W. T. Duvel, who is holding for

the third time the Ferry Fellowship in botany

at the University of Michigan, spent the sum-

mer and fall in Europe, inspecting the several

botanical experiment stations. He is again

carrying on research work on the conditions af-

fecting the germination of seeds, in the botan-

ical laboratory of the University of Michigan.

Dr. William R. Harper, president of the

University of Chicago, has accepted the direc-

torship of the educational congresses to be held

in connection with the World's Fair in St. Louis.

Mr. John Hyde has resigned the editorship-

in-chief of the National Geographic Magazine,

which he has held since 1895, with a view to

devoting so much of his time as is not occupied

with his exacting duties as statistician of the

U. S. Department of Agriculture to work in a

much-neglected branch of economic science.

Dr. Remlinger, director of the Antirabic

Institute at Constantinople, has been appointed

chief of the Imperial Bacteriological Institute,

replacing Professor Nicolle. Dr. Remlinger will

continue also to hold his former post.

Mr. Alfred L. Jones, the originator of the

School of Tropical Medicine at Liverpool, has

been made a Knight Commander of the Order
of St. Michael and St. George.

Mr. William Marconi left London on No-
vember 25, for Newfoundland, where he will

select sites for the erection of stations for his

system of wireless telegraphy.

The Berlin Academy of Sciences has made
an appropriation of 3,000 Marks to Dr. Blanco
for a continuation of his geological investiga-

tions, and of 1,500 Marks to Professor Boveri
for investigations on the fertilization and early

development of the egg.

We regret to announce the death of the emi-
nent magnetist, Professor Max Eschenhagen, at

the age of 43 years. He has been in charge of
the Royal Prussian Magnetic Observatory since

its establishment in 1899, and he took a very
active part in the planning of the magnetic
work of the German Antarctic expedition and
in arranging the international work to be car-

ried out simultaneously over the entire globe
during the period of the expeditions. His con-
tributions to terrestrial magnetism are numer-

ous, his skill exhibiting itself especially in

the improvement of magnetic instruments and
in the designing of new ones. His light, con-

venient, portable magnetographs will be ex-

tensively used in the international work.

The death is announced at the age of 59

years of Mr. A. H. Smee, author of valuable

contributions to chemistry and physiology. He
was the principal medical adviser of the

Gresham Life Assurance Society, and his sta-

tistical reports on rates of mortality are stand-

ard authorities.

The archeological field work, conducted in

central New Brunswick during the past summer
by Mr. Samuel W. Kain, yielded good results,

but owing to Mr. Kain's ill health the report

will not be published for some time.

The Imperial Academy of Sciences of Vienna
has received, according to Nature, intelligence

of the botanical expedition in Brazil, from its

chief. Professor R. von Waldheim, down to Sep-

tember 10, from Sao Paulo. The rivers Rio

Branco, Rio Mambu and Rio Aguapihy, flow-

ing through an almost unexplored country, had

been navigated in canoes
;
and large consign-

ments have already been sent to Vienna in the

form of living plants and roots, herbarium

specimens, preparations in spirit, woods, fruits

and economic products.

Reuter'sAgency reports from St. Petersburg

that uneasiness is no longer felt regarding the

fate of the scientific expedition under Lieu-

tenant Kozloflf, which was reported some time

ago to have been massacred by a band of

Tibetans, as news has been received stating

that the expedition left Si-ning-fu, which is

near Lake Kokonor, on September 12, for Fus-

har. The expedition was escorted by Chinese

soldiers, and further news has been received

from the Russian Consul at Chuguchak, who
had been informed by local authorities that the

party had passed through Jan-Ian and Datum.

The Royal Geographical Society of Antwerp

announces an exposition to be opened in that

city in May next. The object is to popularize

geographical sciences, to make those countries

recently opened to commercial activity better

known, and to contribute to the development

of the mercantile marine and of maritime enter-
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prises. There will be a section devoted to

ancient and modern maps and globes, survey-

ing instruments, etc., which will comprise also

meteorological and ocean-sounding apparatus.

The committee proposes to assemble important

ethnographical collections, in view of the in-

terest taken in them by the public in regard to

trans-oceanic enterprises. The participation of

the Kongo Free State will largely contribute

to the success of this section. Besides the colo-

nial section, there will be a department devoted

to everything relating to the progress of naviga-

tion. Models of ships and of great maritime

works, improvements in the art of navigation,

and trophies of voyages of exploration will be

exhibited. It is desired to give to the exhibi-

tion an international character.

The subject for the Spendiaroff prize of the

International Geological Congress for 1893 is a

critical review of methods of classifying miner-

als. Two copies of the paper must be sent be-

fore the next congress to the secretary of the

last congress, M. Charles Barrois, 62 Boulevard,

Saint-Michel, Paris. The value of the prize is

about $225.

The November meeting of the Faculty Sci-

ence Club of Wellesley College was addressed by

Professor Cum'mings of the department of bot-

any, to whom the lichens of the Harriman Alas-

kan Expedition were sent for identification.

She showed on the map the region covered by

this and former collecting parties, and stated

that among the thousand specimens put into her

hands three new species had been found and 76

not before known in Alaska.

The Botanical Gazette states that the herbarium

of Theodor von Heldreich, professor of botany

and director of the Botanic Gardens, Athens, is

for sale. It contains approximately 20,000

species, and richly represents the floras of

Greece, Asia Minor and Egypt. It contains

also hundreds of types and authentic specimens

of new species, described by Heldreich in the

works of Bossier.

By the will of the late Mrs. Charles E. Balch,

of Manchester, N. H., the Manchester Insti-

tute of Arts and Sciences of that city is a bene-

ficiary to the extent of $50,000, in securities

and real estate to the value of about $30,000.

The will provides that the bequest is to be ap-

plied to the purposes of the Fine Arts section of

the Institute.

A COLLECTION of butterflies, containing over

5,000 specimens, has been given to the Art
Gallery of the Plainfleld, N. J., Public Library

by Mr. Alexander Gilbert.

The National Educational Association will

hold its next annual meeting in Indianapolis,

beginning on July 7.

The twenty-second annual exhibition of the

New York Microscopical Society will be held

on the evening of December 6, at the rooms
of the Society in the Mott Memorial Building,

64 Madison Avenue. The exhibition will be

open to the public, but cards of admission will

be necessary. These will be sent to those who
apply by letter to Dr. George W. Kosmak, 23

East Ninety-third Street.

The Imperial Leopold Caroline Academy of

Sciences at Halle will celebrate the one hun-

dred and fiftieth anniversary of its foundation

on January 1, 1902.

As the result of a meeting held at Frankfort,

under the presidency of Professor Edinger and

addressed by Professor Hagen, it was decided

to establish in that city a branch of the German
Anthropological Society.

It has been previously announced in these

columns that the Botanische Centralblatt has be-

come the property of the Association Interna-

tionale des Botanistes. Arrangements for its

transfer to the Association have been completed,

and it will be published at Leyden beginning

January 1, 1902, under the direction of an editor-

in-chief appointed by the Association. Arrange-

ments have been made for the appointment of

a board of special editors in England, America

and France, and reviews will henceforth be

published in English, French and German. Be-

ginning with the first of January, 1902, the

Centralblatt will be sent gratis to all members of

the Association. The annual fee for members

is 25 shillings. The number of representatives

on the general committee of the Association to

which any country is entitled depends on the

number of members living in that country.

The names of previous subscribers to the Cen-

tralblatt are of course known to the editors in

cases where the subscriptions were taken in the
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subscribers' own names, but where copies were

ordered through book sellers or other agents the

subscribers' names or even the countries in

which they reside are not known. In order,

therefore, that the editors may be enabled to

know the exact number of members residing in

this country and thus ascertain the number of

representatives on the committee to which we

are proportionally entitled, all desiring to join

the Association who have not already registered

as members should send their names at once to

the Secretary, Dr. J. P. Lotsy, care of E.

J. Brill, Leyden, Holland. Any person may
join the Association, and institutions, such

as colleges, libraries, etc. , are eligible to mem-
bership and can, by joining the Association,

receive the Centralblatt on the same terms as

private individuals. The subscription price of

the Centralblatt to non-members of the Associa-

tion is 28 shillings.

The United States Coast and Geodetic Survey

will have on January 1, 1902, four magnetic

observatories cooperating in the international

magnetic work to begin on that date and to

continue during the pei-iod of antarctic explora-

tion, viz : one at Cheltenham, Md., near Wash-
ington, D. C, another at Baldwin near Law-
rence, Kansas, a third at Sitka, Alaska, and a

fourth near Honolulu, Hawaiian Islands.

The Gottingen Academy of Sciences has de-

cided to establish and maintain at its own ex-

pense, during the period of the special inter-

national magnetic work, a magnetic observatorjj

near Apia, in the Samoan Islands. The ob-

servatory will be equipped for observations in

terrestrial magnetism, atmospheric electricity,

meteorology and seismology. This observatory

will be nearly magnetically south of the Hono-
lulu observatory and about the same distance

south of the magnetic equator as the latter is

north of it. The two observatories will like-

wise use practically the same instruments and
methods, so that interesting and valuable con-

tributions may be expected from them. Mr.
A. Nippoldt, of the Potsdam Observatory, will

be in charge of the Samoan Observatory.

UNIVERSITY AND EDUCATIONAL NEWS.
Mr. F. a. Sampson, of Sedalia, Mo., has pre-

sented to the University of Missouri his library

of Missouriana, a collection which is valued at

$25,000, and Professor Litton, formerly of

Washington University, St. Louis, who died

recently, bequeathed to the University a valu-

able collection of scientific apparatus and

books.

The sum of $1 , 200 has been pledged with which

to purchase books for an alcove in chemistry at

Cornell College, Mount Vernon, Iowa.

It is stated in the New York Evening Post that

it has been decided by the alumnse of Wellesley

College to use certain funds in hand for an oil

portrait of Helen A. Shafer, professor of math-

ematics in the college from 1877 to 1888, and

president from 1888 to 1894, and for the pur-

chase of books, models and other permanent

equipment for the department of pure mathe-

matics ;
and, in addition, to establish a fund of

$2,000 to be turned over to the trustees and in-

vested by them as the Shafer Memorial Fund,

the interest to be expended for the benefit of

the above department.

The trustees of Clark University, at Worces-

ter, Mass., have voted to establish a colle-

giate department in accordance with the will

of the late Jonas Clark. E. Harlow Eussell,

principal of the State Normal School at Worces-

ter, has been selected for president of the de-

partment, which is to come into operation in

October, 1902.

Mr. Beginald Gordon, instructor in physics

in Columbia University, has resigned to enter a

mercantile business. His place will be taken

by H. C. Parker, now a tutor in physics, and

Mr. Parker's tutorship will be filled by G. B.

Pegram, now an assistant.

Mr. H. O. Jones, Clare College, Cambridge,

has been appointed Jacksonian demonstrator

in chemistry in place of the late Mr. W. T. N,

Spivey.

Mr. H. S. Davis, graduate student in zo-

ology at Harvard University, has been ap-

pointed instructor in vertebrate zoology at the

Washington Agricultural Experiment Station,

Pullman, Washington.

Professor Paul Kaufmann has resigned

the chair of pathology in the University of

Missouri.
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THE MEETING OF THE A3IEBICAN SOCIETY
OF NATURALISTS IN CHICAGO DUB-

ING CONVOCATION WEEK.

For the first time in its history the

American Society of Naturalists, together

with various affiliated societies, will hold its

annual meeting in Chicago as guests of the

University of Chicago during the week be-

ginning December 30, A cordial invitation

has been extended to the several societies

by the Naturalists of the Interior and there

is every reason to anticipate a large and

successful meeting. It is greatly to be de-

sired that naturalists in the east shall

make a special effort to attend this meet-

ing, as it is not likely that meetings of the

American Society of Naturalists will often

be held at a point so distant from the coast.

The American Society of Naturalists of

late years has become chiefly a nucleus

around which various affiliated societies of

a more or less technical character are

gathered, and the functions of the parent

society have been reduced, to put the mat-

ter epigi'ammatically, to a discussion and a

dinner. Those who have watched its prog-

ress most carefully believe that this evolu-

tion has been natural and logical. The

time has clearly gone by when specialists
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can be expected to listen with patience or

with profit to the technical discussions of

other specialists. But at the same time, as

all biologists, at least, must recognize,

differentiation with its inherent drawbacks

must be corrected by some sort of careful

cooperation of dissimilars, and it would

appear that here, as in the bodies of living

organisms coordination, though perhaps

less conspicuous than the work of the spe-

cialized parts, is even more important.

The ' discussion/ which has become one

of the two important features of the work

of the Naturalists, has in the past generally

proved useful and interesting. The subject

chosen for this year is in no wise inferior to

those of earlier years, namely, ' The Re-

lation of the American Society of Natural-

ists to other Scientific Societies,' and it is

likely that the whole subject of convoca-

tion week, winter meetings versus summer

meetings, the proper function of the Ameri-

can Association for the Advancement of

Science, and similar subjects of vital im-

portance to the organization of American

science in the future, will be thoroughly

threshed out.

Hardly less important than the discussion

is the ' dinner,' at which all members of

all the affiliated societies should have an

opportunity of becoming acquainted. It

is greatly to be hoped that the menu

this year will be made simple and short

and the service prompt, in order to allow

time afterwards for making acquaintances,

'talking shop,' comparing notes, and the

like. By fortunate custom all ordinary

after-dinner speaking has been done away
with, and in its stead with the sole accom-

paniment of coffee and cigars the president's

address is given. This perhaps should be

accounted the third feature of importance

of the meeting of the Naturalists, and it

ought to be distinctly understood that the

president's address should not deal with

technicalities within his own specialty but

with some large subject of general interest

or importance, if possible, to all naturalists

and men of science. We are glad to observe

that the address of the President for the

current year seems likely to be of this

character, the topic announced being the

' Modern Subjection of Science and Educa-

tion to Propaganda.'

There is a strong feeling on the part of

many men of science in America that sum-

mer scientific meetings ought to be given up,

or at all events subordinated to a great

winter meeting. It is argued that it is too

much to expect of anyone who is comfort-

ably resting or working in the mountains

or by the sea that he shall expose himself

to the fatigues and depression of tropical

railroading, and the sometimes blistering

heat of cities, in order to read or listen to

scientific papers. A wise adaptation to the

environment—when we cannot modify it

—

is a fundamental law of life, and it is urged

with much force that the rapid growth in

favor of winter meetings is simply a natural

and inevitable adaptation of this kind to the

environment. As our readers know, a large

majority of the leading American univer-

sities and colleges have, at the instance of

the American Association for the Advance-

ment of Science, decided to set aside for the

meetings of scientific and learned societies

the week in which the first of January
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falls. The meetings at Chicago of the Coun-

cil of the American Association for the

Advancement of Science and of the Amer-

ican Society of Naturalists and affiliated

societies consequently mark the establish-

ment of convocation week. This fact alone

should make the approaching meeting one

of unusual importance, and we desire once

more to urge upon all naturalists who can

possibly do so, and especially those in the

east, the duty as well as the privilege of

attending the Chicago meeting.

EXTRACTS FB03I PRESIDENT ROOSEVELT

S

MESSAGE TO THE CONGRESS.

A SECRETARY OF COMMERCE AND
INDUSTRIES.

There should be created a cabinet officer,

to be known as secretary of commerce and

industries, as provided in the bill introduced

at the last session of the Congress. It should

be his province to deal with commerce in

its broadest sense, including among many
other things whatever concerns labor and

all matters affecting the great business cor-

porations and our merchant marine. The
course proposed is one phase of what should

be a comprehensive and far-reaching scheme

of constructive statesmanship for the pur-

pose of broadening our markets, securing

our business interests on a safe basis, and

making firm our new position in the in-

ternational industrial world ; while scru-

pulously safeguarding the rights of wage-

worker and capitalist, of investor and

private citizen, so as to secure equity as

between man and man in this republic.

THE PACIFIC CABLE.

I call your attention most earnestly to

the crying need of the cable to Hawaii and

the Philippines, to be continued from the

Philippines to points in Asia. We should

not defer a day longer than necessary the con-

struction of such a cable. It is demanded
not merely for commercial but for polit-

ical and military considerations. Either

the Congress should immediately provide

for the construction of a GrOvernment cable,

or else an arrangement should be made by
which like advantages to those accruing

from a Government cable may be secured

to the Government by contract with a pri-

vate cable company.

THE ISTHMIAN CANAL TREATY.

No single great material work which re-

mains to be undertaken on this continent

is of such consequence to the American peo-

ple as the building of a canal across the

Isthmus connecting North and South Amer-
ica. Its importance to the nation is by no

means limited merely to its material effects

upon our business prosperity ; and yet with

a view to these effects alone it would be to

the last degree important for us immedi-

ately^ to begin it. While its beneficial ef-

fects would perhaps be most marked upon

the Pacific coast and the Gulf and south

Atlantic States, it would also greatly bene-

fit other sections. It is emphatically a

work which it is for the interest of the en-

tire country to begin and complete as soon

as possible ; it is one of those great works

which only a great nation can undertake

with prospects of success, and which, when

done, are not only permanent assets in the

nation's material interests, but standing

monuments to its constructsive ability.

THE SMITHSONIAN INSTITUTION.

The advancement of the highest interests

of national science and learning and the

custody of objects of art and of the valua-

ble results of scientific expeditions con-

ducted by the United States have been com-

mitted to the Smithsonian Institution. In

furtherance of its declared purpose—for

the ' increase and difFasion of knowledge
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among men '—the Congress has from time

to time given it other important functions.

Such trusts have been executed by the

institution with notable fidelity. There

should be no halt in the work of the insti-

tution, in accordance with the plans which

its secretary has presented, for the preser-

vation of the vanishing races of great North

American animals in the National Zoolog-

ical Park. The urgent needs of the Na-

tional Museum are recommended to the

favorable consideration of the Congress.

THE LIBRARY OF CONGRESS.

Perhaps the most characteristic educa-

tional movement of the past fifty years is

that which has created the modern public

library and developed it into broad and ac-

tive service. There are now over five

thousand public libraries in the United

States, the product of this period. In ad-

dition to accumulating material, they are

also striving, by organization, by improve-

ment in method and by cooperation, to

give greater efficiency to the material they

hold, to make it more widely useful, and by

avoidance of unnecessary duplication in

process to reduce the cost of its administra-

tion. In these efforts they naturally look

for assistance to the Federal Library,

which, though still the Library of Con-

gress, and so entitled, is the one na-

tional library of the United States. Al-

ready the largest single collection of books

on the Western Hemisphere, and certain to

increase more rapidly than any other

through purchase, exchange and the opera-

tion of the copyright law, this library has

a unique opportunity to render to the li-

braries of this country—to American schol-

arship—service of the highest importance.

It is housed in a building which is the

largest and most magnificent yet erected

for library uses. Eesources are now being

provided which will develop the collection

properly, equip it with apparatus and ser-

vice necessary to its effective use, render

its bibliographic work widely available,

and enable it to become not merely a

center of research, but the chief factor in

great cooperative efforts for the diffusion of

knowledge and the advancement of learn-

ing.

A PERMANENT CENSUS BUREAU.

For the sake of good administration,

sound economy and the advancement of

science, the Census Office as now consti-

tuted should be made a permanent Govern-

ment bureau. This would insure better,

cheaper and more satisfactory work, in the

interest not only of our business, but of

statistic, economic and social science.

THE DEPARTMENT OF AGRICULTURE, FOR-

ESTRY AND IRRIGATION.

The Department of Agriculture during

the past fifteen years has steadily broadened

its work on economic lines, and has accom-

plished results of real value in upbuilding

domestic and foreign trade. It has gone

into new fields until it is now in touch with

all sections of our country and with two of

the island groups that have lately come

under our jurisdiction, whose people must

look to agriculture as a livelihood. It is

searching the world for grains, grasses,

fruits and vegetables specially fitted for in-

troduction into localities in the several

states and territories where they may add

materially to our resources. By scientific

attention to soil survey and possible new

crops, to breeding of new varieties of plants,

to experimental shipments, to animal in-

dustry and applied chemistry, very prac-

tical aid has been given our farming and

stock-growing interests. The products of

the farm have taken an unprecedented

place in our export trade during the year

that has just closed.

Public opinion throughout the United

States has moved steadily toward a just

appreciation of the value of forests, whether
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planted or of natural growth. The great

part played by them in the creation and
maintenance of the national wealth is now
more fully realized than ever before. Wise
forest protection does not mean the with-

drawal of forest resources, whether of wood,

water or grass, from contributing their full

share to the welfare of the people, but, on

the contrary, gives the assurance of larger

and more certain supplies. The funda-

mental idea of forestry is the perpetuation

of forests by use. Forest protection is not

an end of itself ; it is a means to increase

and sustain the resources of our country

and the industries which depend upon them

.

The preservation of our forests is an im-

perative business necessity. We have come

to see clearly that whatever destroys the

forest, except to make way for agriculture,

threatens our well-being.

The practical usefulness of the national

forest reserves to the mining, grazing, irri-

gation and other interests of the regions

in which the reserves lie has led to a wide-

spread demand by the people of the West
for their protection and extension. The

forest reserves will inevitably be of still

greater use in the future than in the past.

Additions should be made to them when-

ever practicable, and their usefulness

should be increased by a thoroughly busi-

nesslike management. At present the

protection of the forest reserves rests with

the General Land Oflfice, the mapping and

description of their timber with the United

State Geological Survey, and the prepara-

tion of plans for their conservative use with

the Bureau of Forestry, which is alsocharged

with the general advancement of practical

forestry in the United States. These various

functions should be united in the Bureau of

Forestry, to which they properly belong.

The present diffusion of responsibility is bad

from every standpoint. It prevents that

effective cooperation between the Govern-

ment and the men who utilize the resources

of the reserves without which the interests

of both must suffer. The scientific bureaus

generally should be put under the Depart-

ment of Agriculture. The President should

have by law the power of transferring lands

for use as forest reserves to the Department
of Agriculture. He already has such power
in the case of lands needed by the Depart-

ments of War and the Navy.
The wise administration of the forest re-

serves will be not less helpful to the inter-

ests which depend on water than to those

which depend on wood and grass. The
water supply itself depends upon the forest.

In the arid region it is water, not land,

which measures production. The western

half of the United States would sustain a

population greater than that of the whole

country to-day if the waters that now run

to w^aste were saved and used for irrigation.

The forest and water problems are perhaps

the most vital internal questions of the

United States.

Certain of the forest reserves should also

be made preserves for the wild forest

creatures. All the reserves should be

better protected from fires. Many of them

need special protection because of the great

injury done by live stock, above all by

sheep. The increase in deer, elk and other

animals in the Yellowstone Park shows

what may be expected when other moun-

tain forests are properly protected by law

and properly guarded. Some of these areas

have been so denuded of surface vegetation

by overgrazing that the ground breeding

birds, including grouse and quail, and many
mammals, including deer, have been ex-

terminated or driven away. At the same

time the water-storing capacity of the sur-

face has been decreased or destroj^ed, thus

promoting floods in times of rain and di-

minishing the flow of streams between

rains.

In cases where natural conditions have

been restored for a few years, vegetation
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lias again carpeted the ground, birds and

dt^er are coming back, and hundreds of per-

sons, especially from the immediate neigh-

borhood, come each summer to enjoy the

privilege of camping. Some at least of the

forest reserves should afford perpetual pro-

tection to the native fauna and flora, safe

havens of refuge to our rapidly diminishing

wild animals of the larger kinds, and free

camping grounds for the ever-increasing

numbers of men and women who have

learned to find rest, health and recreation

in the splendid forests and flower-clad

meadows of our mountains. The forest re-

serves should be set apart forever for the

use and benefit of our people as a whole, and

not sacrificed to the short-sighted greed of a

few.

The forests are natural reservoirs. By
restraining the streams in flood and re-

plenishing them in drought they make pos-

sible the use of waters otherwise wasted.

They prevent the soil from washing, and

so protect the storage reservoirs from fill-

ing up with silt. Forest conservation is

therefore an essential condition of water

conservation. The forests alone cannot,

however, fully regulate and conserve the

waters of the arid region. Great storage

works are necessary to equalize the flow

of streams and to save the flood waters.

Their construction has been conclusively

shown to be an undertaking too vast for

private effort. Nor can it be best ac-

complished by the individual states acting

alone. Far-reaching interstate problems

are involved ; and the resources of single

states would often be inadequate. It is

properly a national function, at least in

some of its features. It is as right for the

National Government to make the streams

and rivers of the arid region useful by
engineering works for water storage as

to make useful the rivers and harbors of

tlie humid region by engineering works of

another kind. The storing of the floods in

reservoirs at the headwaters of our rivers

is but an enlargement of our present policy

of river control, under which levees are

built on the lower reaches of the same

streams.

The Government should construct and

maintain these reservoirs, as it does other

public works. Where their purpose is to

regulate the flow of streams, the water

should be turned freely into the channels

in the dry season to take the same course

under the same laws as the natural flow.

The reclamation of the unsettled arid pub-

lic lands presents a different problem.

Here it is not enough to regulate the flow

of streams. The object of the government

is to dispose of the land to settlers who
will build homes upon it. To accomplish

this object water must be brought within

their reach. The pioneer settlers on the

arid public domain chose their homes along

streams from which they could divert the

water to reclaim their holdings. Such op-

portunities are practically gone. There

remain, however, vast areas of public land

which can be made available for homestead

settlement, but only by reservoirs and

main-line canals impracticable for private

enterprise. These irrigation works should

be built by the National Government. The

lands reclaimed by them should be reserved

by the Government for actual settlers, and

the cost of construction should so far as

possible be repaid by the land reclaimed.

The distribution of the water, the division

of the streams among irrigators, should be

left to the settlers themselves in conformity

with state laws and without interference

with those laws or with vested rights. The

policy of the National Government should

be to aid irrigation in the several states

and territories in such manner as will en-

able the people in the local communities to

help themselves, and as will stimulate

needed reforms in the state laws and regu-

lations governing irrigation.
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The reclamation and settlement of the

arid lands will enrich every portion of our

country, just as the settlement of the Ohio
and Mississippi valleys brought prosperity

to the Atlantic States. The increased de-

mand for manufactured articles will stim-

ulate industrial production, while wider

home markets and the trade of Asia will

consume the larger food supplies and ef-

fectually prevent western competition with

eastern agriculture. Indeed, the products

of irrigation will be consumed chiefly in

upbuilding local centers of raining and

other industries, which would otherwise

not come into existence at all. Our people

as a whole will profit, for successful home-

making is but another name for the up-

building of the nation.

The necessary foundation has already

been laid for the inauguration of the policy

just described. It would be unwise to be-

gin by doing too much, for a great deal

will doubtless be learned, both as to what

can and what cannot be safely attempted

by the early eflbrts, which must of necessity

be partly experimental in character. At
the very beginning the Government should

make clear, beyond shadow of doubt, its

intention to pursue this policy on lines of

the broadest public interest. No reservoir

or canal should ever be built to satisfy sel-

fish personal or local interests ; but only in

accordance with the advice of trained ex-

perts, after long investigation has shown

the locality where all the conditions com-

bine to make the work most needed and

fraught with the greatest usefulness to the

community as a whole. There should be

no extravagance, and the believers in the

need of irrigation will most benefit their

cause by seeing to it that it is free from the

least taint of excessive or reckless expendi-

ture of the public moneys.

Whatever the nation does for the exten-

sion of irrigation should harmonize with,

and tend to improve, the condition of those

now living on irrigated land. We are not

at the starting point of this development.

Over two hundred millions of private capi-

tal has already been expended in the con-

struction of irrigation works, and many
million acres of arid land reclaimed. A
high degree of enterprise and ability has

been shown in the work itself ; but as much
cannot be said in reference to the laws re-

lating thereto. The security and value of

the homes created depend largely on the sta-

bility of titles to water ; but the majority of

these rest on the uncertain foundation of

court decisions rendered in ordinary suits

at law. With a few creditable exceptions,

the arid states have failed to provide for

the certain and just division of streams in

times of scarcity. Lax and uncertain laws

have made it possible to establish rights to

water in excess of actual uses or necessities,

and many streams have already passed into

private ownership, or a control equivalent

to ownership.

Whoever controls a stream practically

controls the land it renders productive,

and the doctrine of private ownership of

water apart from land cannot prevail with-

out causing enduring wrong. The recog-

nition of such ownership, which has been

permitted to grow up in the arid regions,

should give way to a more enlightened and

larger recognition of the rights of the

public in the control and disposal of the

public water supplies. Laws founded upon

conditions obtaining in humid regions,

where water is too abundant to justify

hoarding it, have no proper application in a

drj^ country. In the arid states the only

right to water which should be recognized

is that of use. In irrigation this right

should attach to the land reclaimed and

be inseparable therefrom. Granting per-

petual water rights to others than users,

without compensation to the public, is open

to all the objections which apply to giving

away perpetual franchises to the public
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utilities of cities. A few of the Western

states have already recognized this, and

have incorporated in their constitution

the doctrine of perpetual state ownership

of water.

The benefits which have followed the un-

aided development of the past justify the

nation's aid and cooperation in the more

difficult and important work yet to be ac-

complished. Laws so vitally affecting

homes as those which control the water

supply will only be effective when they

have the sanction of the irrigators ; reforms

can only be final and satisfactory when they

come through the enlightenment of the

people most concerned. The larger devel-

opment which national aid insures should,

however, awaken in every arid state the

determination to make its irrigation system

equal in justice and effectiveness that of

any country in the civilized world. Nothing

could be more unwise than for isolated

communities to continue to learn everything

experimentally, instead of profiting by what
is already known elsewhere. We are deal-

ing with a new and momentous question, in

the pregnant years while institutions are

forming, and what we do will affect not

only the present, but future generations.

Our aim should be not simply to reclaim

the largest area of land and provide homes
for the largest number of people, but to

create for this new industry the best pos-

sible social and industrial conditions ; and
this requires that we not only understand
the existing situation, but avail ourselves

of the best experience of the time in the so-

lution of its problems. A careful study
should be made, both by the nation and the

States, of the irrigation laws and conditions

here and abroad. Ultimately it will prob-

ably be necessary for the nation to cooper-

ate with the several arid states in propor-

tion as these states by their legislation and
administration show themselves fit to re-

ceive it.

AMERICAN ASSOCIA TION FOB THE AD VANCE-
MENT OF SCIENCE.

SECTION I, SOCIAL AND ECONOMIC SCIENCE.

Officers for the Denver meeting were :

Vice-President, John Hyde ; Secretary, Ray-

mond A. Pearson ; Member of Council, E. T.

Peters ; Sectional Committee, C. M. Wood-
ward, H. T. Newcomb, John Hyde, R. A.

Pearson, Marcus Benjamin, F. E,. E,utter

and L. F. Schmeckebier ; Member of the Gen-

eral Committee, F. H. Hitchcock.

Nine meetings were held and at each a

full program was presented. Unusual in-

terest in some papers was shown by the

discussions. The average attendance was

probably the largest in the history of the

Section. The majority of papers treated of

subjects which are of special interest in the

West—one entire day, including an evening

session, being given to the consideration of

the economic and social aspects of irrigation.

The vice-presidential address of Professor

C. M. Woodward, ' The Change of Front in

Education,' was published in full in a re-

cent number of Science. Other papers

were as follows :

' Scientific Men of Colorado '
: Dr. Mar-

cus Benjamin, Washington, D. C.

This paper had for its purpose the pres-

entation to the Section of the records of

various scientific men of Colorado, and con-

sisted chiefly of summaries of the excellent

work done by the graduates of the Scientific

Department of Columbia University, for-

merl}'- known as the School of Mines,

towards the development of the mineral

resources of Colorado, as well as of the im-

proved methods in metallurgical science in-

vented by them. The sketches were some

twenty in number and included the careers

of such men as M. W. lies, M. C. Ihlseny,

W. B. Devereux, H. V. Furman and

Richard Pearce. Brief mention was also

made of such scientists as the late Senator

]Sr. P. Hill, who was referred to as the only

chemist ever elected to the United States
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Senate
; Regis Chauvenet (a son of W. M.

Chauvenet, who was president of the Asso-
ciation in 1870), president of the Colorado
School of Mines, and others who have taken
a conspicuous part in the development of

scientific thought in Colorado. The paper
closed with a brief appeal for the preserva-

tion in a suitable building of the remains
of the former inhabitants of Colorado and
the Southwest.

' Dangers from Inaccuracy in Presenta-

tion of Transportation Problems' : James
H. Blodgett, A.m. Division of Statistics,

Department of Agriculture, Washington,
D. C.

Projects for transportation of water, both

for personal use and for irrigation of

crops, are necessary on a scale requiring

municipal or corporate association of effort.

In transportation of food and other com-

modities the railroad and the steamship

form the presenii culmination of carriers.

Water-works for cities, or for agriculture,

canal and ship enterprises call for govern-

ment aid. Railroads once largely aided by

public appropriations depend mainly on

sales of bonds and stocks to investors. In

some propositions to the public, error is

combined with truth to a dangerous extent.

Two groups of erroneous statements are now
particularly prominent, even in school

books, in regard to interior waterways : One
relates to a presumed project for a ship canal

between the Black and the Baltic seas,

ofi&cially disclaimed by Russia ; another as

to interior waterways between Boston and

Galveston, really no more than three feet

deep in the shallowest part, and between

the mouths of the St. Lawrence and the

Mississippi, no more than six feet deep for

long distances, with short narrow locks.

The Chicago Drainage Canal has as yet no

commercial relations. The limit of urban

population is liable to be determined by the

water supply. The extent of cultivation

upon Western plains is already limited by

the availability of water. It is a question

whether taxation does not tend to increase

faster than average incomes or than mar-
ket values of property. Municipal repu-

diation ought to be unknown. Many mu-
nicipalities have reached the legal limits

of taxation and of indebtedness, but under
popular demand constitutions have been
amended and new municipal organizations

have been superimposed to place additional

taxes on the property. In Illinois, for ex-

ample, most of the following series of taxes

may represent separate authorities levying

independently.

(a) National, (6) state, (c) county, {d)

township, (e) school district, (/) city, in-

corporated town, village, in addition to

school tax, {g) township high-school dis-

trict, (Ji) drainage district, {%) sanitary

district, {h) townships or road districts, for

hard roads.

Most of these separate agencies can in-

cur debt not to exceed five per cent, of the

valuation, making possible a very large ag-

gregate obligation resting upon the taxable

property. Township high-schools, drain-

age districts, sanitary districts, hard-road

districts, are not numerous, but they are

possible in any part of the State under

general laws.

' The Census of Cuba ' : Victor H. Olm-
sted, Assistant Director of the Census of

Cuba.

The prospective establishment of an inde-

pendent government in Cuba made informa-

tion necessary concerning the numbers and

distribution, the education, the racial di-

visions, etc., of its population. The Amer-

ican authorities, after deliberate consulta-

tion with eminent Cubans, decided upon a

census of the island. The knowledge al-

ready had of the temperament of the people,

and of the probable obstacles to speedy

work, indicated that conditions in Cuba
were unfavorable to census-taking on a scale

so comprehensive as that of the United
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States ; hence only the more important data

concerning population, education and agri-

culture were collected. The work was in-

trusted chiefly to Cubans. The prevailing

idea was that the census was to be of

Cubans, by Cubans and for Cubans, and

that its successful accomplishment would

indicate their capacity for the subsequent

establishment and maintenance of civil

government. This decision was enthusias-

tically received by Cuban press and public.

President McKinley's proclamation, August

17, 1899, declaring the census a preliminary

step towards the establishment of self-gov-

ernment, completed the obliteration of all

suspicion of American motives theretofore

prevalent throughout the island. The As-

sistant Director, who was placed in full

charge of the census, reached Havana
August 20, 1899, established a temporary

office, and began dividing the island into

districts, a task difficult and arduous,

owing to a lack of accurate geographical

data. By September 15 the island had
been divided into 1,315 enumeration dis-

tricts—afterwards increased to 1 , 607 . Large

numbers of educated Cubans, then out of

employment, furnished an excellent field

from which'to select enumerators.

In cases of doubtful literacy, persons were
required to read and write in the presence of

the enumerator, 'and, as to illiteracy statis-

tics, the Cuban census is probably the most
accurate on record. The enumeration was
fullycompleted bythetimerequired, Novem-
ber 30, 1899, Delay in a few remote districts

alone prevented a much earlier completion.

The complete results are published in Span-
ish and English separately. The volume of

800 pages contains information not else-

where obtainable concerning Cuba and the
Cubans.

' Mechanical Tabulation of the Statistics

of Agriculture in the Twelfth Census of the
United States': H. T. Newcomb, Editor
Railway World, formerly Expert Chief of the

Division of Agriculture in the Office of the

Twelfth Census.

The public demanded of the twelfth cen-

sus a more extended, elaborate and detailed

investigation of American agriculture than

had been undertaken by any of its predeces-

sors. Previous censuses had collected the

basic facts necessary to answer the inquiries

of the public, but had never been able to

undertake the complicated and extensive

tabulation necessary fully to develop the

information that they might have been made
to supply. An investigation and tests pre-

scribed by law finally led to the adoption of

the Hollerith electrical tabulating machin-

ery. This is controlled by cards to which

the facts from the schedules returned by the

enumerators are transcribed by means of

perforations. Two kinds of cards were

used : one providing for a description of

single farms, and the other for the acreage,

production and value of each of the separate

crops raised on each farm. The facts indi-

cated on these cards are all stated quantita-

tively and the perforations were made by

machines somewhat similar in their manner
of operation to a typewriter. About 115,-

000,000 crop cards and nearly 6,000,000

farm cards were necessary, and the former

were punched at the rate of about 2,000,

the latter at the rate of about 1,000, per

day's work. These cards were fed into the

tabulating machines, which consisted each

of from three to ten connected adding ma-

chines impelled by electrical currents trans-

mitted through the perforations. Several

counting devices impelled in the same way
were also added to the machines for differ-

ent phases of the work ; at one time as

many as nineteen. , In running cards

through the machines an average of over

10,000 per day has been attained in the

later months. The Division of Agriculture

employs twelve of these tabulating ma-

chines for the farm cards and eighty-six for

the crop cards.
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The great advantage of the Hollerith

tabulating machinery, aside from its pre-

cision, lies in the possibility of making a

single transcription of data and but one

handling of schedules serves for the most
complicated tabulations and for those in

which the same facts are classified and ag-

gregated according to many different and
conflicting elements. It also has the merit

of simplifying the work of a large office and

reducing the greater portion of it to the

grade of factory work.
' The Single Tax ' : Hon. James Crosby,

Denver.

To the thoughtful mind the political out-

look at the opening of the new century is

profoundly interesting. The nineteenth

century was a wonderful century, but in

one sphere of human development it was a

disappointment. With all our boasted

progress, we have not made better citizens

or a more contented people. Industrial

slavery must be abolished before the

social organism can be restored to health,

and the single-tax philosophy contains the

proper remedy. Single-taxers maintain

that the reason the wages of labor do not

increase as material progress advances is be-

cause rent, or the price paid for the use of

land, is continually increasing. The laud

upon which Chicago now stands was not

worth an old shoe one hundred years ago.

To-day millions could not buy it. The land

upon which Denver is built was valueless

fifty years ago. To-day it is worth millions,

and as the city grows, wages will not in-

crease, but we all know that the value of

land will. By collecting this ever-increas-

ing rent and using it for the benefit of all

the people we abolish land monopoly and

solve the problem of the persistence of

poverty amid an advancing civilization.

This single tax is not a tax upon land, but

upon land values, an entirely different

matter. We are frequently told that the

single tax would bear with great severity

upon the poor farmer. This criticism would
be just if we proposed to tax land, but it is

not true if land values are taxed. For while

most of the land is in the country, most of

the land values are in the city. Under the

single tax system the farmer would pay very

little tax. Land values are easily collected.

Land cannot run away, nor can it be hid

when the assessor appears. Everywhere,

in all times, monopoly of the land upon
which all must live and from which all

wealth is produced, is the basis of social and
political disorders. The single-tax system,

if adopted, will destroy industrial slavery

and will usher in a period of peace and
prosperity for all.

' The Road Problem ': James W. Abbott,

Special Agent U. S. Office of Public Road
Inquiries for the Mountain Division, Den-

ver.

The renaissance of road building began

during the first half of the eighteenth

century. Metcalf in England, and, con-

temporary with him, Tresaguet in France,

were the pioneers in this movement, and

were followed later by Telford and Mac-

adam, whose methods, with slight modifi-

cations, are still used. It is a singular

coincidence that correct road-building prac-

tices were evolved just before the beginning

of the railway era. In the United States

the first attempt at better roads was

made by toll-road companies ; later came

the National 'Cumberland Road,' which

was the beginning of an excellent sj^stem

of government military roads constructed

at public expense. While in Europe the

railway and highway systems expanded

together, in the United States the rail-

way displaced the highway in public at-

tention ;
and, with the beginning of the

railway era, national appropriations for

road building were discontinued. Then fol-

lowed a very remarkable period of conquest

of the wilderness, during which the highway

question received almost no attention. The
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period of awakenment on this important

subject began a few years ago, and prob-

ably received its first strong impulse from

the League of American Wheelmen. Many
states have appropriated money to aid in

building state highways : New Jersey, New
York, Rhode Island, Vermont, Maryland,

California and many other states now have

highway commissions. Wherever state

funds are appropriated, the laws require the

counties to share in the expense. The most

striking feature of the reports of the high-

way commissioners is the demajid for state

highways, notwithstanding the. require-

ment for contribution b}'^ the counties.

The controlling reason for this demand ap-

pears to be the fact, now universally recog-

nized, that the building of these improved

State highways has vastly enhanced the

values of contiguous and neighboring prop-

erty. The United States Department of

Agriculture, through its office of Public

Eoad Inquiries, took up this matter a few

years ago, and has been engaged in dissemi-

nating among the people information upon

road conditions in Europe and America and
in teaching improved methods.

' Farm Ownership and Tenancj^ in Dela-

ware. A Study of Farm Tenancy ' : Lb
Grand Powers, Chief Statistician for Agri-

culture, U. >S. Census.

The growth of farm tenancy, which has

been noted in many States of our nation

during the last thirty years, is a part of a

social movement profoundly affecting the

status of many families in the United
States. It was the appreciation of this fact

that led the government, by the tenth and
subsequent censuses, to collect statistics re-

lating to the subject. According to the

twelfth census of the United States, there

were in the state of Delaware, June 1,

1900, 9,687 farms. The number has stead-

ily increased since 1850. In that year
there were 6,063 ; in 1860, 6,568 ; in 1870,

7,615; in 1880, 8,749; in 1890, 9,381.

Of the farms of 1900, 4,876, or 50.4 per

cent., were operated by tenants; 4,680,

or 48.3 per cent., by individuals who owned
the whole or a part of the land they tilled

;

and 131, or 1.3 per cent., were cultivated

for their owners by salaried managers or

overseers. A large number of the last-

mentioned class were farms connected with

public institutions, or the property of cor-

porations, and most of the others were

holdings of wealthy individuals and were

operated as much for the pleasure as for the

profit of the owners. During the last

twenty years there has been a steady de-

crease in the number of farms operated by

their owners, accompanied by a more
marked increase of those operated by ten-

ants. This actual and relative increase in

the number of farm tenants has taken place

under circumstances which have operated

to assist a large number of families in ris-

ing from, wage service to farm tenancy

or ownership. None of the facts presented

indicate the existence of a movement in

Delaware toward the concentration of the

ownership of farm property or its trans-

fer to the hands of a fixed class of non-resi-

dent landlords. They lead to the conclusion

that the titles to rented farms in Delaware

are vested in a large number of persons,

the majority of whom have, at some time in

their lives, operated the farms now owned
by them. This conclusion is warranted

by the results of the investigation of the

twelfth census concerning the ownership of

rented farms. The ownership of rented

farms is held under conditions that insure

to capable and industrious wage-earners or

tenants greater opportunities of becoming

farm owners than ever existed in this

country before 1850, or than is presented at

this time in any other nation on the globe.

' What Next ? Is it Socialism ?
' Walter

S. Logan, New York.

The present is industrial chaos. Where
organization comes out of the chaos it is
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warfare. On the one side are the employers

of labor, on the other side the laborers ; on

the one side the people who receive divi-

dends, on the other the people who receive

wages. What is being fought over is the

proceeds of labor. We have built up our

economic civilization on the principle that

the relation between one man and another

should be dependent upon voluntary agree-

ment between them. But now it has come
to be a relation not between man and man,

but a relation between class and class. The
community founds itself upon the relation-

ship. More men are now employed by

single corporations than were working for

wages in the whole United States a hundred

years ago. Such is the present situation.

It is admitted on all sides that it is intoler-

able. Socialism is defined to be the owner-

ship and operation by the State of all coopera-

tive industries within its jurisdiction—the

industrial condition wherein the State is

the only employer of labor and the only

wage payer.

The advocates of socialism in picturing

its blessings, assume that it is practicable

—

an assumption that has not been subjected

to the test of trial. But great modern

combinations have come upon the scene—so

great and so extended that they approach

in the complexity of their activities and

the magnitude of their undertakings the

functions of government itself. A paid

servant only is watching other paid ser-

vants, and the eye of the master is almost

as remote from the hand of the servant as

it would be if the state itself were master.

The success of the modern industrial com-

binations would seem to indicate that the

state might succeed pretty well in oper-

ating its own industries. If socialism as

a practical proposition is thinkable to-day,

it is because these combinations have made

it so. For good or for evil, they will leave

us as a legacy the assurance that indus-

trial operations approaching in extent the

operations of government itself can be suc-

cessfully inaugurated and profitably car-

ried on. As to the ultimate result, I

have no opinion whatever to express. As
to the immediate result, however, I have
a very decided opinion. I believe we
shall have, in the immediate future, not

state socialism, but a more socialistic state.

I agree that socialism must come if it is the

only way to secure industrial peace and pro-

tect the masses of the people, but it is far

from having been demonstrated yet that it is

the only way to do this, I am not prepared

to say that we have found another and better

way, but I have confidence enough in our

race's destiny to believe that we shall.

* Economic Work of the United States

Geological Survey '
: L. F. Schmeckebibb,

Ph.D., United States Geological Survey,

Washington, D. C.

The economic work of the United States

Geological Survey consists of work in eco-

nomic and mining geology, investigations

relating to water supply and irrigation, the

survey of forests reserves, the preparation of

a topographical map of the United States,

and the gathering of statistics relating to the

mineral production of the country. In the

field of mining geology the Survey works

upon the general principle that it should

endeavor to accomplish for the mining in-

dustry as a whole what the individual engi-

neer or mine owner could not succeed in

doing by his unaided exertions ; in short the

Survey undertakes to furnish the prospector

and mining engineer with an accurate basis

upon which their work may be founded.

The bydrographic work falls into three

general classes : (1) Work of a strictly en-

gineering character, having to do with the

measurement of surface streams and the

conservation of water supply through the

storage of flood water
; (2) examination of

the underground structure and the perme-

ability of the water-bearing rocks ; and

(3) general reconnaissances for the pur-
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pose of obtaining information as to the

method of utilizing water supply for power,

irrigation and domestic purposes. In the

survey of the forest reserves every factor

bearing upon the character and growth

of the forest has been studied. The fol-

lowing points have been especially em-

phasized : The character of the soil ; the

forest litter ; the depth of humus ; the char-

acter and density of the underbrush and

young growth ; the range in size of trees of

the principal species ; the total height,

clear trunk and apparent age and sound-

ness ; the effect of fires on reproduction
;

the proportion of dead standing timber
;

the character of the cutting ; the means of

transportation ; the local demand for lum-

ber ; the effect of sheep pasturage ; the use

of water for irrigation and milling ; and the

extent and distribution of land more valu-

able for agriculture than for timber. The
Survey is engaged in the preparation of a

topographic map of the United States,

wliich in addition to being a necessity for

all other investigations undertaken in the

field, has in itself a great economic value

in all works of an engineering character.

The statistics of mineral productions are

compiled direct from reports made by the

producers themselves.

' The Soil as a Social and Economic Fac-
tor': Frank K. Cameron, Ph.D. Soil

Chemist, U. S. Department of Agriculture,

Washington, D. C.

This paper was a presentation in general

terms of the work which has been done
and is being done upon soils from the point

of view of the natural scientist. An out-

line of the work of the Bureau of Soils in

the U. S. Department of Agriculture is

given. The point is then made that such
work can never, in itself alone, lead to the
best development and management of soils,

for it is in fact an economic problem, and
the work of the physical scientist can only
serve as a basis or point of departure

from which the economist may attack the

problem. The causal relations between

the character of the soil and the population

it supports are brought out and the impor-

tance of the soil as a factor in the social

and economic status of the community m
insisted upon. A plea is made for more
attention to the subject from experts in

these lines.

' Woman's Suffrage in Colorado ' : J. E,

Lb Eossignol, Professor of Economics, Uni-

versity of Denver.

After the enactment of the Woman's
Suffrage Law, in the year 1893, many
women devoted themselves with enthusiasm

to the theory and practice of politics, espe-

cially in the agitations concerning populism

and free silver. Afterwards a number of

leading women broke away from the regular

political factions and formed organizations

such as the Civic Federation, which took

an active part in the municipal election of

1895, and in 1897 they secured the election

of an independent ticket. Since then there

has been a tendency for women to return to

the regular party organizations. It is diffi-

cult to give an estimate of the value of

woman's suffrage to Colorado, because of

diversity of opinion on the subject, and be-

cause it is as yet impossible to prove either

the success or the failure of the system

from the point of view of social expedi-

ency. The woman vote is large. Women
have not been injured by the franchise.

The character of the leading women poli-

ticians is high. Women are not, as a rule,

clamorous for office. Since 1894, ten women
have sat as representatives in the Legisla-

tive Assembly, and three women have suc-

cessively occupied the position of State Su-

perintendent of Education. Women have

also served acceptably as members of the

various state boards. Women have ex-

erted a civilizing influence upon the char-

acter of political meetings, and they have

at times exerted an influence toward secur-
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ing the nomination of respectable candi-

dates. Some reforms have been accom-
plished, wholly or in part, through the

influence of women. A considerable pro-

portion of women voters are as yet some-
what independent of party control, forming

an unknown quantity which disturbs the

calculations of party managers, and whether
called independence or fickleness, may be

regarded as counting against rather than
for political trickery and corruption. People

who expected that society would be imme-
diately regenerated through the influence of

woman's suffrage have been grievously dis-

appointed, and many of them, both men
and women, consider the experiment a to-

tal failure. Such people have expected too

much and are too impatient. No remark-

able reforms have been accomplished, but

it is safe to say that woman suffrage has

done no harm, that it has done some good,

and that it has been adopted by Colorado
' for better or for worse.

'

' The World's Bread Supply '
: Edward

T. Peters, Division of Statistics, U. S. De-

partment of Agriculture.

In his annual address as president of the

British Association for the Advancement of

Science, delivered at the Bristol meeting of

that body in 1898, Sir William Crookes

sounded an alarm as to the future of the

world's wheat supply. He pointed out that

the bread-eating populations, consisting of

the people of Europe and of European set-

tlers and their descendants in various parts

of the world, are increasing in a geomet-

rical ratio, and from the figures he pre-

sented, he reached the startling conclusion

that, by 1931, the number of bread-eaters

will have become so great as to require the

produce of all the land in the world avail-

able for wheat-growing, unless there shall,

in the meantime, have been an increase in

the average production per acre, which, at

the time of his address, he estimated for the

world at large at 12.7 bushels per acre.

The conclusions reached by Sir William, as

to the future wheat- exporting capabilities

of the United States, have seemed to some
writers to fall so far short of the truth as to

make his conclusion in regard to the world

at large seem unworthy of serious attention
;

but an article by Mr. John Hyde, statis-

tician of the Department of Agriculture,

published some time ago in the North

American Revieiv, if it does not entirely sup-

port Sir William's view, yet shows by an

overwhelming array of well-considered facts

and figures that the optimistic expectations

of some of Sir William's critics are wildlj^

extravagant. In considering the average

capacity of the earth to support civilized

populations, it is to be remembered that,

with the rise in the general standard of liv-

ing which was a conspicuous feature of

nineteenth-century progress, bread became
a smaller and smaller proportion of the

total consumption of the people. Wants
have greatly multiplied ; and as these wants

require the produce of land for their satis-

faction, the average area required for the

support of an individual is now much
greater than it was one hundred years ago.

Moreover, if the standard of living is to rise

still higher, that average area must, in the

absence of increased yields per acre, become

greater still, and a still smaller proportion

of it will be devoted to the production of

bread. ' Man shall not live by bread

alone ' is receiving, with the advance of

civilization, a more and more liberal inter-

pretation, and this fact has a vital bearing

on the capacity of the earth for supporting

population. Population cannot increase

beyond a certain point without arresting

the improvement in the standard of living

and starting a movement in the opposite di-

rection, unless a means can be found of ob-

taining from the soil increasing yields.

The point at which such increasing yields

will become the only alternative to starva-

tion may not be quite so near as Sir William
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Crookes believes ; but it is near enough to

impress us with the vital importance of

using to the utmost every agency by which

skilled and scientific agriculture may be

substituted for the loose and wasteful sys-

tems of the past, and also to emphasize the

necessity of protecting the world's forests,

conserving its waters and employing every

other means by which the area of land

available for productive purposes can be in-

creased. Doubtless there is a limit to the

number of human beings that the earth is

capable of supporting in comfort, but sci-

ence, skill and foresight may place that

limit in a sufficiently distant future to re-

move all occasion for anxiety on the part of

the earth's present inhabitants or their im-

mediate posterity.

' The Interdependence of the Sciences '
:

Dr. Max West, TJ. S. Industrial Commis-

sion, Washington.

This paper will be published in Science.

' The Present Status of Commerce in

the Educational Policy and in the Ad-

ministrative Organization of Modern Na-

tions ': John Franklin Crowell, Ph.D.,

Bureau of Statistics, U. S. Treasury De-

partment.

This paper presented the results of an

analysis of the courses of study of repre-

sentative institutions, both in this country

and abroad, in which higher commercial

instruction has been given. In some re-

spects our own schools are modeled after

the institutions of continental Europe, but

to a much greater extent they are the out-

growth of two tendencies in our national

life—the expansion of our universities and
the increasing influence of business men in

public policy. A comparison of several of

the more important higher schools of com-

merce in Europe and at home shows that

there are five double groups of subjects re-

garded as essential to a comprehensive com-
mercial curriculum of higher grade. These
are: (1) Geography and history, (2) lan-

guages and methods, (3) science and tech-

nology, (4) economics and statistics, and

(5) law and sociology. The preponderat-

ing influence of one or another of these

groups is determined by the general charac-

ter of the college. In some institutions the

type of training offered is professedly tech-

nical, in others it is practically a commercial

substitute for a liberal education. The
liberal and the professional purposes are

probably least dissociated in the curriculum

of the Wharton School of Finance and

Economy at the University of Pennsyl-

vania, the oldest of the higher schools of

commerce in this country.

The practice has prevailed of organizing

a commercial curriculum of four years out

of subjects hitherto taught in other depart-

ments. However necessary this may have

been to meet a growing demand for special

instruction of a higher commercial charac-

ter, it has made the fundamental educa-

tional mistake of failing sufficiently to dif-

ferentiate the field of commercial phenomena

from that of industry on the one hand and

finance on the other. There is accordingly

much confusion, that must retard greatly

the rate at which the field of commercial

knowledge shall be reduced to scientific

consistency. It is to the solution of the

distinct problems of commerce that educa-

tion must devote itself if it means to or-

ganize commercial experience for the aid of

individual enterprise and of national pros-

perity. The scientific classification of com-

mercial phenomena is preliminary to the

solution of these inherent problems.

A truly scientific course in the study of

commerce must fill four conditions :

1. The classification of the facts and

methods of modern commerce.

2. The formulation and solution of com-

mercial problems.

3. The grounding of the student in eco-

nomic principles and in their ready applica-

tion to commercial situations.
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4. The mastery of knowledge relating to

the history and development of commercial
policy as embodied in the economic prog-

ress of modern nations.

This is the least that scientific thought

can ask of higher commercial education.
' The Development of the Mineral Re-

sources of Colorado ' : Charles W. Com-
STOCK, Professor of Mining Engineering in

the Colorado School of Mines.

The paper began with a few figures show-

ing Colorado's position in the mineral-pro-

ducing world, especially with regard to gold,

silver and lead. The relative change in im-

portance of silver and gold in the state's

wealth was brought out. The figures showed

that 49 per cent, of its production had been

silver and 35 per cent. gold. The statis-

tics of 1900 show 25 per cent, silver and

57 per cent. gold. The all-important point

in the history of gold and silver produc-

tion is the increased economy in the min-

ing and the treatment of ores. This is

indicated by the lower grade of the ore

mined now as compared with earlier years.

Even in Cripple Creek, the newest of the

producing district, it is striking. The
causes leading to these reductions are

cheaper labor, cheaper fuel, lower freight

rates, cleaner work and close attention to

details. One of the potent factors in de-

veloping low-grade ores has been the im-

provement in ore-dressing machinery and

methods, together with a more general dis-

semination of information with regard to

this very important subject. The figures

from one instance of actual practice show

that proper mechanical preparation makes

a change from a loss of $5 per ton to a

profit of $2. The paper closed with a brief

reference to the zinc problem which has been

an absorbing one in Colorado for more than

fifteen years.

' Protection of Communities by the For-

est': GiFFORD PiNCHOT, Forcstcr, U. S.

Department of Agriculture.

The relation of the forest to the com-
munity penetrates every portion of com-
munal life on the material side. To follow

it in detail would be to describe the modern
community with a minuteness which has

perhaps had little approach. For the gen-

eral theme it is sufiicient to say that the

communal life of modern civilization as we
know it would be impossible without the

forest.

Forests protect communities especially by
safeguarding the drainage systems on which
they depend either for navigation or water

supply, by fixing the drifting sands which
have already overwhelmed so many towns
and villages, by securing the prosperity of

the tributary territory upon which the

communal prosperity itself must hang, and
finally, by providing the recreation grounds

without which much of communal life must
be flat, stale and unprofitable. The town
or city forest is an institution of the high-

est beneficence which has j^et ovAy begun

to appear in America. Examples are not

uncommon abroad of towns free, either

partly or wholly, from communal taxes by
the revenues of their forests ; and this is

perhaps the least of the services which they

render. Cheap and abundant supplies of

wood come to the citizens from their forest

lands, but best of all, the forest serves as a

playground and breathing space whose in-

fluence penetrates to every portion of the

community. Public spirit could take few

directions more useful to the citizens, towns

and villages of this country than to provide

them with self-supporting recreation

grounds of the forest type, for there is a

quality of renewal inherent in play time in

the forest which follows no other kind of

rest from work.
' Leasing and Disposal of the Public

Lands '
: C. E. Wantland, Denver.

The United States owns about half a bil-

lion acres, the net cost to date of the remain-

ing lands being probably about $250,000,-
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000. To maintain the Land Department,

an expenditure of about $2,000,000 per an-

num is necessary. In the western states

there are about 500,000,000 acres, about

400,000,000 million of which are used for

grazing purposes by 25,000,000 cattle and

sheep under conditions gradually growing

worse. If leased, the revenue in ten

years, in connection with the net receipts

from sale of public lands, would double

irrigated lands in the West now estimated

at 10,000,000 acres. In the eleven western

states we have only 250,000 farms, and 50

per cent, of the people live in towns and

cities, while about 75,000,000 acres of pub-

lic lands can still be reclaimed if the water

which now runs to waste can be stored.

Congress has failed to realize the great im-

portance of the subject and very little con-

structive legislation has been secured.

Forest reservations, the Carey Grant Act

and the recent Free Homes Bill were se-

cured after great difficulties. Public lands

should be leased for short terms in limited

quantities and at low rates. Owing to dif-

ferent conditions in the different states,

leases should be issued on a county local-

option basis, after careful classification of

lands by commissioners and approval by
stockmen. Funds should be used for reduc-

ing county taxes, for surveys and reservoir

construction. The majority of stockmen are

now in favor of a good lease plan, fair to

all concerned. The Homestead law should

be amended to enable settlers by a combi-

nation homestead and lease privilege to

control enough land to make a living on,

and the Government should advertise the
facts about public lands for the benefit of

people who want new homes. The Desert
Land Law should be repealed. Forest pro-

tection and the reclamation of the arid

lands will bring great prosperity to the
country. The landless man of the east

must be placed upon the manless land of the
west.

' Irrigation '
: F. H. Newell, Hydrog-

rapher, U. S. Geological Survey.

The western half of the United States

consists for the greater part of vacant land

belonging to the nation and at the disposal

of Congress. With this enormous area, ag-

gregating fully one-third of the United

States, it would be supposed that settle-

ment would progress rapidly and population

increase with stupendous strides. As a

matter of fact, however, the past decade

has not been marked by notable develop-

ments, but, on the contrary, it appears that

the settled area has to a small extent actu-

ally diminished. As a rule the soil and

climate are suitable for the production of

large crops, were it not for the scarcity of

moisture. The pioneers and their succes-

sors have taken out almost innumerable

ditches and have diverted the smaller

streams, demonstrating the practicability

and profitable character of agriculture by the

artificial application of water. In all, about

ten million acres of land have been brought

under cultivation by means of works built

largely by farmers acting in partnership or

in associations. Irrigation development

when brought about in this manner has

been extremely profitable. But, contrary to

the experience of the farmers, large irriga-

tion enterprises have almost invariably

been financial failures. This anomalous

condition, where enterprises succeed in a

small way but fail financially on a large

scale, merits careful consideration. There

are upwards of seventy million, or even a

hundred million, acres of arable land which

might be reclaimed and made into homes

by utilizing the waters of the large rivers or

of the floods which now run to waste. The

reason for the failure of the large enterprises

lies for the most part in the difficulty of

securing immediate settlement and of ob-

taining experienced farmers who can prac-

tice irrigation with success from the out-

set.
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One of the great questions now before the

people of the country is how to dispose of

the crowded and surplus population around
the great manufacturing centers and to

render the idle laborers producers of wealth

instead of helpless consumers. The public

lands in the past have proved the great out-

let for superfluous labor, especially at the

periodical occurrence of hard times. Vast
areas of fertile public lands still remain,

but these cannot be utilized until the prob-

lem of supplementing the deficient water

supply can be solved. This problem of

water supply for the arid lands is one which

must be taken up by the publicist and
statesman. The engineering features are

comparatively simple, but the great question

to be solved is as to who is to pay for the

original outlay. The public at large is un-

doubtedly the gainer, since by the creation of

prosperous homes upon the public domain

the commonwealth is strengthened, and

commerce and manufacture increased. A
similar question with regard to the building

of light-houses and the improvement of

harbors has been answered by the national

government taking charge of the matter,

and it is urged by many who have studied

the matter thoroughly that Congress, the

custodian of the public lands, must take

cognizance of present conditions and not

only modify the land laws to suit the con-

ditions of the arid West, but also provide

means by which large rivers may be made
available and floods held so that the farm-

ers by their own work may be able to util-

ize the waters, as has been done by their

predecessors.

' The Scope of National Aid for Irriga-

tion '
: Fred Bond, State Irrigation Engi-

neer, Cheyenne, Wyo.
Irrigation laws are a necessary part of

the statutes of every state any portion of

which lies west of the 100th meridian, and

they form a part of the statutes of those

states. These laws are enacted for the

purpose of governing the diversion and ap-

propriation of water and its use, and state

codes and state statutes alone define water

rights and provide for their determination

and administration. The general govern-

ment has never undertaken to exercise any
authority over water used in irrigation, but

has left the control of the water in the arid

region entirely to the states wherein found.

Whatever might have been originally un-

dertaken with advantage hj the nation does

not change present conditions, and it is now
too late, even were such action desirable, to

undertake the enactment of laws which will

come into conflict with the long-conceded

rights of the states to regulate and control

these matters ; nor can the government de-

termine future rights or undertake their

administration without creating a conflict

between those state and national authori-

ties which have the diversion of water di-

rectly in charge. The funds for irrigation

development must come from some national

resource, for the states are financially un-

able to raise them, and no matter how will-

ing many of them might be, thej'^ are pre-

cluded from the undertaking because the

limits of taxation permitted by their re-

spective constitutions has been reached in

providing means to meet ordinary state ex-

penses. They are, however, not only ready

and willing, but entirely capable of prose-

cuting the work to a successful conclusion,

the means being found. The funds should

come from such a source as would bring

about the least possible interference with

present conditions, and the appropriation or

setting apart of the receipts from the sale

of arid lands seems most completely to fill

these requirements. The volume of work

undertaken in any state each j^ear may be

limited by the receipts from the sale of pub-

lic lands in such state for the year previous,

a plan commendable in that interests not

benefited are not required to render any

assistance in the work. The amount ob-
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tained in this manner from any one state

would not be large, but would enable a be-

ginning to be made and at the same time

give the state an opportunity to demon-

strate its fitness to continue in the work of

its own development under these conditions.

A part of the discussion which followed

this paper is given :

F. H. Newell : The proposition pre-

sented by Mr. Bond is one which has been

fully discussed by committees in Congress.

The general conception is not new, but the

point which he emphasizes, of the importance

of state control of national funds in irriga-

tion development, is one which, it is feared,

will prove a stumbling-block to progress.

Relatively few of the states would be bene-

fited if the proceeds from the disposal of

public lands in each state were devoted ex-

clusively to works in that state. This nar-

rowing of development is undoubtedly the

outgrowth of an attempt made to cede the

vacant public lands to the states to be dis-

posed of by. the legislatures. This has been

shown to be contrary to the whole spirit of

national administration of the public lands
;

these lands being held, not for the benefit

of the states in which they are located, but

for the making of homes by citizens. There

is no apparent ground for the fear of conflict

between national and state authority.

There can be no question as to the impor-

tance of national development of vacant

public lands, which still include nearly one-

third of the United States. It is practicable

for the government to erect storage reser-

voirs, and to divert large rivers to a point

where settlers can take out the water and
make for themselves homes as was done by
the pioneers. The further limitation, how-
ever, which Mr. Bond seems to insist upon,

that this work should be done by state offi-

cials, is one which is so opposed to all ex-

perience and precedents that it would
doubtless weaken the movement in the

minds of those who have studied the subject.

George H. Maxwell, Chairman of the

Executive Committee of the National Irri-

gation Association, expressed the opinion

that the paper by Mr. Bond tended to create

an entirely wrong impression as to the re-

lation of the national Government to irriga-

tion development. No one, he said, contends

or proposes that the national Government
should undertake in any way to regulate

the distribution of water in conflict with

the laws of the state. It is proposed that

the Government shall do two things : First,

enlarge its policy of internal improvements

to include water storage through appropria-

tions under the river and harbor bill, the

water so stored to be turned into the stream

in the dry season and distributed under the

state laws just as though nature had put it

there. Second, build such reservoirs and

irrigation works as may be necessary to

bring water within reach of settlers on the

public lands, reserving lands for which

water is thus made available for actual

settlers only, and charging the lands in pro-

portion to benefits with the actual cost of

the Government works. In carrying out

this latter policy the Government occupies

the relation to the states of a land owner,

and will proceed just as any other land

owner would do to accomplish the re-

clamation and settlement of his land. It

is conceded in Mr. Bond's article that the

national resources must provide the funds

for this irrigation development. This being

so, the national Government will administer

their disbursement. It has steadily refused

to cede the public lands to the states, because

experience has shown that such a policy

would result in the lands being improvi-

dently administered or absorbed in large

holdings by speculators. The same result

would follow if the control of their reclama-

tion were turned over to the states. The

national Government will never appro-

priate money from any source for state

engineers to spend to reclaim the public
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domain. The sole ultimate object of the

national irrigation policy is to make homes
on the public domain, and when this has

been done the national purpose has been

accomplished. Until the home-builder is

actually there, the national Government
will never abdicate its functions or transfer

to state politicians the administration of

this great national trust.

'The Grand Canyon of the Gunnison.'

Illustrated evening lecture by A. L. Fel-

lows, Resident Hydrographer of U. S.

Geological Survey, Denver.

Below the Black Canyon of the Gunni-

son, which is traversed by the D. & R. G.

Railway in Western Colorado there remains

still a portion of the Gunnison canyon which

has been practically unknown, and a por-

tion at least of which has never been ex-

plored until it was investigated by Mr. A.

L. Fellows, resident hydrographer of the

TJ. S. Geological Survey, and by one com-

panion, Mr. Will Torrence, of Montrose,

Colorado, in the month of August, 1901.

This portion of the Gunnison Canyon is

known in Hayden's survey as the Grand
Canyon of the Gunnison, and although a

number of efforts had been made to pene-

trate its secrets, these efforts have been

without avail until the present attempt.

This is the more extraordinary as there

is no portion of Colorado that can com-

pare with it in scenic grandeur, and the

problems in geology that are presented are

also of intense interest. The absolutely

unexplored portion is of but a few miles in

length, but there are some thirty-five miles

of which very little is known. This is that

portion of the canyon between the mouth

of the Cimarron River at Cimarron and the

mouth of Uncompahgre at Delta. The

plateau which is cut by the Grand Canyon

of the Gunnison is known as the Vernal

Mesa, and appears to have been caused

by an uplifting of the overlying strata by

geological forces beneath. The sandstones

of the surrounding region were uplifted

several thousand feet above the adjacent

territory, but these sandstones have been

eroded from the region traversed by the

canyon, and the canyon itself is eroded into

the metamorphic granite and through crys-

talline rocks to a depth at present amount-
ing to about 2,000 feet on the average below
the surrounding territory. The walls are in

many cases very nearly vertical, and at times

are strangely marked by gigantic veins of

quartz. The flora and fauna of the canj^on

do not differ materially from those of other

Colorado canyons, the stream being lined

by spruce and cottonwood trees, and the

canyon being occupied, to some extent at

least, by the usual fauna of the wilder por-

tions of Colorado. The investigation was
made in the interest of a survey that is

being carried on by the hydrographic divi-

sion of the U. S. Geological Survey under

the general direction of Mr. F. H. Newell,

for the purpose of determining the feasi-

bility of diverting the water of the Gunni-

son into the Uncompahgre Valley for the

irrigation of its lands. The trip was

made, commenced on the 12th and ended

on the 21st of August, 1901. The inves-

tigation resulted in the obtaining of prac-

tically all the data desired, over a hun-

dred excellent views of the canyon being

taken, and copious memoranda made con-

cerning the nature of the rocks and other

features of interest. The trip was an ex-

cessively hard one, and was made with the

lightest possible equipment, the explorers

being obliged to take to the river and

swim some seventj^-odd times, besides scal-

ing the sides of the cliffs times innumer-

able.

' The Development of Irrigation in Colo-

rado '
: L. G. Carpenter, Director of Ex-

periment Station and Professor of Irrigation,

Fort Collins, Colorado.

' The Social and Economic Aspects of Ir-

rigation '
: George H. Maxwell, Chairman
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of Executive Committee of National Irriga-

tion Association, Washington.

Eaymond a. Pearson,

Secretary.

AMERICAN OBNITHOLOQISTS' UNION.

The ISTineteenth Congress of the Amer-

ican Ornithologists' Union convened in

New York City, Monday evening, Novem-

ber 11. The business meeting of the Fel-

lows was held at the American Museum of

Natural History, and the public sessions,

commencing Tuesday, November 12, and

lasting three days, were also held at the

Museum.
Dr. C. Hart Merriam, of Washington,

D. C. , was reelected president ; Charles B.

Cory, of Boston, and C. F. Batchelder, of

Cambridge, Mass. , vice-presidents ; John

H. Sage, of Portland, Conn., secretary;

William Dutcher, of New York City, treas-

urer ; Frank M. Chapman, Ruthven Deane,

E. W. Nelson, Witmer Stone, Drs. A. K.

Fisher, Jonathan Dwight, Jr., and Thos. S.

Roberts, members of the Council.

The ex-presidents of the Union, Dr. J.

A. Allen and Messrs. William Brewster, D.

G. Elliot and Robert Ridgway, are ex-

officio members of the Council.

Outram Bangs, of Boston, Joseph Grin-

nell, of Palo Alto, Cal., Dr. T. S. Palmer
and Professor F. E. L. Beal, of Washington,

D. C, and Dr. Louis B. Bishop, of New
Haven, Conn., were elected Fellows.

Montague Chamberlain, of Boston, was
elected to corresponding membership.
Fifty-five associates were elected to the

new class known as members, and eighty-

three new associates were elected.

By the adoption of certain amendments
to the By-Laws, at the present Congress,

the following classes of members are now
recognized by the Union, viz., Fellows,

Honorary Fellows, Corresponding Fellows,
Members and Associates.

Dr. J. A. Allen, in his paper on ' The

Present Outlook for Stability in Nomencla-

ture,' dwelt upon the American method and

its gradual acceptance by foreign ornitholo-

gists as well as by workers in other branches

of science.

Mr. E. W. Nelson described a collecting

trip which he took through portions of Yu-
catan. In that country, occupied until

recently by hostile Indian tribes, he dis-

covered more than one hundred birds new
to science.

Mr. Ruthven Deane exhibited books and

other relics from his own library which

were once the property of John James Au-
dubon. What he had to say on ' Audubo-
niana,' was of historic interest.

The report of the Committee on Protec-

tion of North American Birds showed that

satisfactory results had been obtained dur-

ing the past year. Mr. Dutcher spoke of

the great good for protection made possi-

ble by the ' Thayer Fund ' —money raised

through the efforts of Mr. Abbott H. Thayer.

By its aid Dr. T. S. Palmer and Mr. Dutcher

had been able to appear before legislative

committees in many States, and new and

better protective laws had been passed.

Mr. Chapman referred to the present abun-

dance of bird life on Gardiners Island, N.

Y., the result of rigid protection.

Professor W. W. Cooke traced the routes

of bird migration across the Gulf of Mexico,

bringing out many newand interesting facts.

Excellent lantern slides from photographs

of birds in life were shown by Rev. H. K.

Job, and Messrs. Nelson, Chapman,
Dutcher and Baily.

The New York Zoological Society invited

the members of the Union to visit its park,

and many availed themselves of the privi-

lege November 15. Director Hornaday con-

ducted the party through the grounds.

Following is a list of the papers read at

the sessions.

' The Present Outlook for Stability in

Nomenclature': J. A. Allen.
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' The Plumages of the American Gold-

finch (Spinus tristis)^: Jonathan Dwight, Jr.
* Routes of Bird Migration across the

Gulf of Mexico': W. W. Cooke.
* On Methods in Museum Bird Exhibits '

:

Frank M. Chapman.
' Ornithological Notes from Northern

New Hampshire ': John N. Clark.
' Some Impressions of Texas Birds ':

Louis Agassiz Fuertes and H. C. Ober-

HOLSER.

' The White-winged Crossbill in Captiv-

ity ': James H. Hill.

' The American and European Herring

Gulls ': J. A. Allen.
' Auduboniana '

: Ruthven Deane.
' The Molts and Plumages of the North

American Ducks (^Anatidce) ': Jonathan

Dwight, Jr.

' A Naturalist in Yucatan,' illustrated

by lantern slides : E. W. Nelson.
' Photography in North Dakota Bird

Colonies,' et cetera, illustrated by lantern

slides : Herbert K. Job.

* A Reconnaissance in Manitoba and the

Northwest,' illustrated by lantern slides :

Frank M. Chapman.
' Are Humming Birds Cypseloid or Capri-

mulgoid ?' Hubert Lyman Clark.
' List of Birds of Wequetonsing, Mich.':

Otto Widmann.
' Notes on the Ornithological Observa-

tions of Peter Kalm': Spencer Trotter.

' Report of the Committee on the Protec-

tion of North American Birds ': Witmer

Stone.
' Results obtained under the Thayer

Fund ': William Dutcher.

'National Bird Protection—Its Oppor-

tunities and Limitations ': T. S. Palmer.

' Gulls of the Maine Coast, and Miscel-

laneous Notes,' illustrated by lantern

slides : Wm. Dutcher and Wm. L. Baily.

'Some Results of Bird Protection,' il-

lustrated by lantern slides: Frank M.

Chapman.

The next annual meeting will be held in

Washington, D. C. , commencing November
17, 1902.

John H. Sage,

Secretary.

JOSEPH HIBSCH.

The biography of the late Joseph Hirsch,

briefly sketched, is as follows :

Born May 22, 1836, of an old and well-

known family, characterized in all its

branches by taste, refinement, and ability,

and with a strong proclivity toward both

art and engineering, he studied at the Ecole

Polytechnique and became an engineer of the

Fonts et Chaussees, standing at the head of

his class in line of promotion from the first.

He served in Marseilles, Algiers and Al-

sacia, and accepted missions in Germany

and Austria. In 1861 he was engaged in

the construction of the Houilleres de la

Sarre canal, inventing, meantime, the in-

genious syphon arrangement by which its

level is automatically maintained. In 1867

he was assigned to special service relative

to the work of improvement of the naviga-

tion of the Saone, and presently, on his

marriage with Mile. Dreyfus-Dupont, whose

distinguished relatives in this country are

so well known to all engineers and army

and navy men, he secured indefinite leave

from the Government and devoted himself

to the study and investigations which so

liberally offered themselves in connection

with the great iron and steel works of his

father-in-law. After the close of the Franco-

German war, one of these establishments,

on then German territory, was sold, and

Hirsch erected new and modern works 'at

Pompey, near Fruard. In this construc-

tion he introduced every modern appliance

and made it a model of its kind.

The children of this fortunate union

growing up, it was decided to take up resi-

dence in Paris, and for many years. No. 1,

rue de Castiglione, was a center of social,
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scientific and artistic life. Meantime, his

two brothers had become famous, the one

as artist, the other as architect, and aided

in making the new life beautiful and profit-

able.

In 1876 Hirsch was appointed to the

chair of ' The Steam Engine,' at the Ecole

des Fonts et Chaussees, and, until his retire-

ment at the age limit in 1898, he steadily

added to the fame of that great institution.

After those twenty-two years of service,

the Inspector- General reported :

" To great scientific knowledge he added

from the first extensive practical informa-

tion, the fruit of personal experience, which
enabled him to conduct his course as a prac-

titioner, as well as a savant, and thus to give

it the character most appropriate to the

Ecole des Fonts et Chaussees.^^

At his retirement he distributed a con-

siderable sum, 10,000 fr. for ten years, in

prizes for students ' les plus meritants et le

moins fortunes. ' He ' gave much but with
discretion ; he took the trouble to give use-

fully.' Riches, in his view, created an in-

debtedness to his country and his people

which he was always willing and glad to

discharge.

Hirsch added to his work at the Fonts et

Chaussees that of the department of Me-
chanics at the Conservatoire des Arts et Me-
tiers (1886), and took great pleasure in di-

recting its evening classes and teaching the
crudely educated, as well as the well-pre-

pared, pupils at the government school. In
1879 he was on the ' State Commission of

Steam Engines '; in 1880 he had charge of
the office of engineer-in- chief of the de-

partment of purchase and inspection of

materials for the state railways. He was
on the international juries of 1878, 1889
and 1900 in Paris, and in 1878 received the
cross of Chevalier de la Legion d^honneur and,
in 1900, that of Officier.

M. Hirsch published his course at the
Fonts et Chaussees in the ' Encyclopedic des

travaux publics,' and, in its first volume, on

the steam engine, had the assistance of M.
Debize. His reports upon the machinery

exhibited at the International Expositions

appeared in the volumes officially issued

from the government press.

As M. Dartein says :
" Telles sont He les

principales occupations et les travaux le plus no-

toires du savant ingenieur, du professeur accom-

pli, du chercheur original, de Vhomme de hien

dans la plus haute acception de ce mot, qxi'une

mort subite vient d'' arraeher a la tendresse de sa

famille et a Vaffection de ses amis. * * *

Adieu, camarade et ami, ou plutot au revoir :

ta memoire nous demeurerera chere et ton exam-

ple nous restera utile.''''

An acquaintance of many years' duration

permits the writer to speak with confidence

in confirmation of the testimony given by
his professional colleagues at the meetings

of various societies after his death. In his

home and in his private capacity he illus-

trated the noblest attributes of the gentle-

man and the scholar ; serious yet always

kindly and affectionate, giving and eliciting

respect and afiection, sweet reasonableness

accompanying correct judgment and clear

views of right and wrong, familiar yet dig-

nified, provident yet liberal, as husband,

father, friend, he was invariably and com-

pletely admirable. Professionally he was
a leader. Practically experienced, technic-

ally learned, cultured and efficient, he was
a reliable adviser and director in his whole

wide field of special work. He was ad-

mired, respected and honored by every

client, as by every colleague.

His record, official, professional and pri-

vate, stands a permanent memorial to the

man. E. H. Thurston.

SCIENTIFIC BOOKS.

Les Variations de Longueur des Glaciers dans les

Regions Arctique et Boriales. By Chaeles
Rabot. Archives des Sci. Phys. et Nat.

Geneva, 1897, 1899 and 1900.
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The literature of the variations of glaciers

has been greatly enriched by the contributions

of M. Rabot. He has brought together in a

convenient form the observations that have
been made on the northern glaciers, with refer-

ences to his sources of information, so as not

only to give an excellent review of what is

known of these glaciers, but also to give the

data for comparisons with future work. Many
of the original publications which he refers to

are in languages, such as Icelandic, Danish,

Swedish and Norwegian, which are little

known outside of the regions where they are

spoken, so that his extracts and synopses bring

before us important facts which could not be

obtained otherwise without great diflSculty.

He does not confine himself to the variations

of glaciers only, but also gives descriptions,

measures of the motion, observations on melt-

ing, etc. Although he disclaims that his work
is complete, it will be recognized that the in-

completeness is not due to oversight on his

part, but to paucity of exact information on

the subject. One is surprised, indeed, that he

has been able to collect so many facts regard-

ing more than 250 glaciers, many in very

remote regions.

M. Rabot divides glaciers into three classes :

inland ice, such as the ice covering of Green-

land with its great ice streams which reach

tidewater, including smaller local ice-caps

;

Alpine glaciers, with which we are familiar in

the Alps ; and composite or Alpine-Norivegian

glaciers, an intermediate form grading into

each of the other two. Glaciers of the first

class are the most common in the arctics.

In temperate regions, the variations of a

glacier are easily determined by the change in

the position of its end ; but this is not so simple

among arctic glaciers. Many of them end in

fiords and the ice is continually breaking off as

icebergs, so that the point where they end

varies according as we observe them shortly

before or after much ice has broken off. M.

Rabot thinks the intensity of the calving is a

better criterion of the state of the glacier ; if

much ice is coming off and at the same time the

glacier is not materially receding, it is to be

considered in growth ; and vice versa.

M. Rabot reviews the observations of the

glaciers of Grinnell Land, Greenland, Jan

Mayen's Land, Iceland, Spitzbergen, Francis-

Joseph Land and Scandinavia, five of which
regions he has himself visited, and brings out

many interesting facts, but we can only notice

the most important of his conclusions. Of the

regions mentioned Iceland and Norway furnish

the most detailed information for the longest

time. It is well established that the glaciers of

these two countries were much smaller before

the eighteenth century than they are now, and
that this smaller extension lasted for several cen-

turies; that there was a great advance during the

eighteenth century interrupted for a short time

about 1750 ; that during the nineteenth century

there has been a slight retreat marked by several

minor variations, though the glaciers are still

considerably larger than they were during and
before the eighteenth century. A Norwegian
document of the eighteenth century contains a

general description of the Greenland glaciers

which might apply to the country to-day, so we
must infer that the extent of the ice did not differ

very greatly then from what it is now. With
the exception of this document all accurate in-

formation of the Greenland glaciers refers to the

period since 1850. Observations since then are

not at all concordant, but they seem to show in

general a stationary condition or a slight ad-

vance. The natives are unanimous in asserting

that the ice has been advancing within his-

toric (?) times. The fewer observations in Jan

Mayen's Land and Spitzbergen indicate that

their glaciers have followed the same history as

those of Iceland and Norway. The glaciers of

Grinnell Land and Francis-Joseph Land appear

to be retreating at present. Local ice caps,

probably of comparatively recent origin, cover

the islands which make up the latter.

M. Rabot mentions that the glaciers of south-

eastern Alaska seem to have been at a maximum
at the end of the eighteenth century ;

and it may
be added that observations in Glacier Bay show

that there was a long period in which the

glaciers were much smaller than at present, fol-

lowed by the comparatively short but strong

advance which apparently culminated at the

above date, and that since then there has been

a general retreat ; so that it seems quite prob-

able that the Alaskan glaciers have experienced



930 SCIENCE. [N. S. Vol. XIV. No. 363.

variations synchronous with those of the Arc-

tics.

The general conclusions are that in the Arc-

tics the eighteenth century was a period of very

marked advance of the glaciers, that this was

preceded by several centuries of great retreat,

and followed by a small retreat which is still in

progress. Where the information is sufficient

these conclusions are fully established ; where

it is meager they are partially confirmed or at

least not contradicted.

M. Rabot points out certain resemblances and

diflferences between the variations of the arctic

glaciers and those of the Alps. Although, so

far as can be made out, there seems to be a fair

accord in the dates of the variations, there

seems little relation between their respective in-

tensities. The general advance of the arctic gla-

ciers in the eighteenth century was not marked

in the Alps ; and the strong retreat of the

second half of the eighteenth century in the

Alps is but faintly shown in the Arctics. More-

over, it has not been possible to show a distinct

relation between the variations of climate and

the variations of the glaciers in the Arctics as

has been done in the Alps.

M. Rabot has accomplished what must have

been a laborious task, and deserves the thanks

of all persons interested in the variations of

glaciers.

Harry Fielding Reid.

Geological Laboratory,
Johns Hopkins University.

The Brain of Acipenser. A Contribution to the

Morphology of the Vertebrate Brain. By J. B.

Johnston, Professor of Zoology, West Vir-

ginia University. Zool. Jahrb., Abt. f. Anat-

omie, Bd. XV., Jena, 1901, pp. 204, with 12

plates and 22 text- figures.

The application of the cell theory to the nerv-

ous system (for this is what the doctrine of

the neurone amounts to in the upshot) has

reached its consummation only within the past

decade. Accordingly, the neurology of to-day,

whether human or comparative, demands not

merely topographic descriptions of the tracts

and nuclei within the brain, but the precise

relations between the two, stated anatomically

in terms of cellular morphology as well as in

terms of experimental pathology. This necessi-

tates the rewriting of some chapters in the

standard text-books and the repetition of many
classical researches upon the lower animals

with ' modern neurological methods.'

Such, then, is the motive which has led Pro-

fessor Johnston to attempt ' a complete study

by modern methods of the brain of a lower

vertebrate.' The type chosen, the sturgeon,

was described in 1888 by Goronowitsch, and the

present study aims to fill in the cellular details

upon the basis of the topography as there laid

down (with the result, we may add paren-

thetically, of correcting several errors both of

fact and of morphological interpretation found

in Goronowitsch's account). Standard histo-

logical methods—among which judicious stain-

ing with Delafield's hsematoxylin is still un-

rivaled for lower brains—were, accordingly,

supplemented by the use of methylene blue in

various forms and by chrome silver impreg-

nation. The author's results with the latter

method are especially brilliant. He has suc-

ceeded in getting whole brains impregnated

and cut into unbroken series of sections, so that

the courses of the more important tracts could

be controlled by the actual demonstration of

the paths of individual fibers through them.

Of the 12 plates accompanying the paper,

one is a chart showing all the more important

fiber tracts in the brain of this fish elucidated

by an ingenious color scheme, the reflex arc

being represented as consisting of a chain of

several links which are indicated by colors of

the spectrum, sensory roots blue and motor

roots red, with the connecting tracts in series

between. The other plates (all photographic

reprodactioasfrooiuntoucheduegatives) include

seven views of the entire brain, 56 photographs

of Golgi preparations, illustrating nearly all

the important types of neurones in the brain,

and 21 transverse sections from a series stained

with Delafield's hsematoxylin to illustrate the

topography. The latter are accompanied by

lettered outline drawings on transparent paper

and incorporate also some results of the study

of Golgi sections.

Dr. Johnston is one of the few neurologists

who give evidence of an adequate appreciation

of the importance of the peripheral nervous

system as furnishing the key to the central, and
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who accordingly have fully and sympathetically

entered into the doctrine of nerve components
as developed within the past decade. While he
has not himself studied the peripheral nervous
system of Acipenser, his analysis of the medulla
oblongata has been made in the light of the facts

of peripheral connections already known, and
hence his results are of far-reaching importance
to the major problems of the morphology of this

confusing region. Into the details of these re-

sults we cannot now go, merely calling atten-

tion to the fact that in this connection he has

made some observations of great importance

to the phylogeny and organogeny of the verte-

brate nervous system.

For instance, he confirms statements of pre-

vious writers that the communis, or visceral

sensory, system of cranial nerves is related

anatomically with centers both in the ob-

longata and in the spinal cord which are

quite distinct from those of the tactile nerves

(general cutaneous centers and dorsal horns).

On the other hand, the acustico-lateral system

of cranial nerves, innervating the ear and
lateral line organs, is structurally very inti-

mately related to the general cutaneous

centers and dorsal horns. Johnston, in agree-

ment with other very recent writers, finds the

cerebellum directly related with the tuberculum

acusticum, all the types of cells characteristic

of the cerebellum being represented in the

acusticum by transitional forms. From this it

follows that the cerebellum and acustico-lateral

nerve centers are phylogenetically derived from

the dorsal horns of the spinal cord. It is im-

portant that this interesting conclusion be con-

trolled by studies upon still more primitive

vertebrates and by embryological studies upon

the lower fishes, and that the succeeding steps

in this evolutionary process be worked out in

the types next above the ganoids. The first of

these desiderata has already been met in large

measure by an exhaustive study of the brain of

the lamprey by similar methods, which Dr.

Johnston has now in press in an American

journal and by which the main theoretical con-

clusions of this paper are confirmed in a strik-

ing manner.

Another critical region upon which interest-

ing conclusions are expressed is the pallium.

" There are found in Acipenser two sets of cells

which seem to constitute the earliest representa-

tive of the cortex proper. One of these serves

to connect the epistriata of the two sides by
fibers through the anterior commissure. The
other is found in the dorsal membranous roof

of the fore-brain and probably corresponds to

the dorsal or dorso-median cortex of reptiles.

The transformation of a membranous pallium

into a massive nervous pallium, which has

recently been declared impossible, is seen in

actual progress in its early stages in Acipenser. '

'

In conclusion, we may add that, whether Dr.

Johnston's theoretical conclusions stand or fall

(and we think that for the most part they will

stand), the cause of sound morphology is best

promoted by just such exhaustive and pains-

taking researches as this one, by which a secure

basis of positive fact is first laid down.

C. JuDSON Herrick.

The Smithsonian Institution, Documents Relative

to its Origin and History, 1835-1899. Com-
piled and edited by William Jones Rhees.

In two volumes. Vol. I., 1835-1887.

Twenty-fourth Congress to Forty-ninth Con-

gress. Washington, Government Printing

Office. 1901. Pp. liii + 1044.

The Smithsonian Institution is taking praise-

worthy pains to make permanent records of its

origin, history and activities, so that the future

historian of science in America shall be able to

draw from authorized sources. Three volumes

have previously appeared pertaining to the

origin and history of Smithson's foundation,

one bearing a title similar to that under review,

one dealing with the ' Journals of the Board of

Regents, Reports of Committees, Statistics,'

and the third, the large, handsome work,

'History of the First Half Century,' edited by

Dr. George Brown Goode and published in

1897. The volume in hand is compiled and

edited by one who has been in the service of

the Institution under all three secretaries, as

chief clerk and now as keeper of archives, and

whose familiarity with the life of the Smith-

sonian, together with painstaking research, has

produced a valuable work.

The book is complementary to that issued in

1879, and contains in detail the history of the
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relations of the Institution to Congress, as

found in the volumes of the Congressional Olobe

and Congressional Record, the Journals of the

Senate and House, and the Statutes at Large.

Part I. contains the documents pertaining to

the foundation, the will of James Smithson,

the correspondence ensuing and statements of

other bequests to the Institution ;
Part II. em-

braces legislation relative to the establishment

of the Institution, 1835-1847 ; Part III. em-

braces the legislation in Congress from 1847 to

1887 ;
and according to the table of contents of

a second volume (printed in Vol. I.), that will

contain details of legislation from 1887 to 1899.

These volumes will prove indispensable to

those seeking full and accurate information of

the Smithsonian Institution.

H. C. B.
q, ../j,

.

A College Text-book of Chemistry. By Ira Rem-
SEN. New York, Henry Holt and Co. 1901.

Pp. XX + 689.

This book is intended to fill a place between

the ' Inorganic Chemistry ' and the elementary

text-books by the same author. After an in-

troductory chapter, in which some fundamental

principles, including the laws of definite and
multiple proportions, symbols, and equations,

are discussed, six chapters are given to oxygen,

hydrogen, water and the atomic theory. The
remaining elements are considered in the fol-

lowing order of the families of the periodic

system : Chlorine, nitrogen, carbon, lithium,

gluciuum, aluminium, copper, zinc, gallium,

germanium, chromium, manganese, iron, plati-

num. Two short chapters on carbon compounds
close the book. At appropriate points, topics

pertaining to theoretical chemistry are taken
up, such as theperodic law, mass action, dissoci-

ation, osmotic pressure, Faraday's law and
atomic heats.

While President Remsen believes that ' the

time has not yet come for the abandonment of
the study of elements and their compounds in

what some are pleased to call the old-fashioned

way, ' those subjects which pertain to what is

commonly known as physical chemistry re-

ceive a fair degree of attention. Not only are

the fundamental theories of solutions discussed
in detail in two or three places, but several ap-
plications of the theory are considered in con-

nection with individual compounds. The great

importance of such a reiteration of fundamen-
tal principles is, of course, clearly recognized

by all successful teachers.

The laboratory study which the author in-

tends should accondpany the use of the text is

indicated by a series of experiments at the close

of the successive chapters. A few quantitative

experiments are included. The subjects for

experimental illustration are mostly well se-

lected, but the addition of some work, demon-
strating the fundamental properties of solutions

is needed.

The book, as a whole, is written in that clear

and fluent English which is so characteristic of

the author and which has done so much to

make him one of the greatest of the teachers of

chemistry.

W. A. NOYES.

SCIENTIFIC JOURNALS AND ARTICLES.

The American Naturalist for November opens

with an article on ' The Parasitic Origin of Mac-
roergates among Ants,' by W. M. Wheeler, in

which the writer describes the occurrence of

certain monstrous workers of the genus Phei-

dole caused by the presence of a parasite of the

genus Mermis. These macroergates are com-

pared with phenomena observed among other

species, the author concluding that the char-

acter of the adult ants is not due to the efforts

of the attendant workers alone, but also to a

certain amount of initiative in the larvae. H.

L. Osborn describes ' Some Points in the Anat-

omy of a Collection of Axolotls from Colorado,

and a Specimen from North Dakota,' these

points being wholly external and connected

with the change of Siredon into Amblystoma.
' A Parasitic or Commensal Oligochsete in New
England ' is described in some detail by M. A.

Willcox, and Albert C. Eycleshymer gives

some interesting ' Observations on the Breed-

ing Habits of Ameiurus nebulosus.^ M. Louise

Nichols considers ' The Spermatogenesis of

Oniscus Asellus Lim., with especial reference

to the History of the Chromatin,' and George H.

T. Nuttall treats of ' The Formation of Specific

Anti-Bodies in the Blood, following upon Treat-

ment with the Sera of Different Animals,' giving

the results of a series of investigations which
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show that, although the bloods of various ani-

mals may be mixed, they may be detected

and differentiated. The final paper, by W. J.

Kent, is on ' The Colors of the Crayfish '
: red

may be caused by exposure to sunlight or by
environment, but all other colors are the result

of environment and are protective in their na-

ture.

The Osprey for September contains the ' Song

Birds of the Kissimmee Valley, Florida,' by

Wm. Palmer, ' A Visit to Otter Rock, Pacific

Ocean,' by A. G. Prill; 'Notes on the Blue

Grosbeak, Guiraca ccerulea,' by John W.
Daniel, Jr.; the tenth instalment of 'William

Swainson and His Times,' by Theodore Gill
;

a second paper on ' The Cage Birds of Calcutta,'

by Frank Finn ; and the eighth ahd'final chap-

ter of ' The Osprey or Fishhawk : Its Charac-

teristics and Habits,' by Theo.dqre Gill. An
editorial on ' Work and Worry for the Classic-

ists ' shows some of the numerous troubles in

store for those zoologists who propose to abide

by the decision of the majority, in regard to

nomenclature, at the last international zoolog-

ical congress.

The Plant World for October contains the

second part of 'Notes on Trees of Cuba,' by

Valery Havard ;
' Some Interesting Cases of

Plant Distribution,' by John M. Holzinger
;

' The Knubble, Advice to Beginners in Botany,'

by Walter Deane ; and many briefer articles and

notes on current literature. The supplement on

the 'Families of Flowering Plants,' by Charles

L. Pollard, is devoted to a continuation of the

descriptions of the families of the order Sapin-

dales.

The American Museum Journal for October

should be in demand by ornithologists, for it has

for supplement a twenty-four-page ' leaflet ' de-

voted to the Bird Rock Group recently placed

on exhibition. This is by Mr. Chapman, and is

admirably illustrated by reproductions of the

group and of the real Bird Rock whose bird life

it so well represents. The Journal proper con-

tains notes on the summer's work of the various

field parties of the Museum, and on the recent

acquisitions.

Journal of Physical Chemistry, October. ' On

the First Plait in van der Waals's Free Energy

Surface for Mixtures of Two Substances,' by
Ch. M. A. Ha^-tman (Physical Laboi'atory, Lei-

den). This contains a review of the investiga-

tions referring to binary mixtures and a bib-

liography. ' A New Proof of the Formula

d= "-^^,'by Felix Lengfeld. 'The Influ-

ence of Electrical Waves on Chemical Action,'

by Felix Lengfeld and James H. Ransom. ' On
the Dielectric Constants of Pure Solvents,' by

Herman Schlundt. The work of Dr. Schlundt

was carried out under the supervision of Pro-

fessor Kahlenberg, of the University of Wis-

consin, and while a number of new examples

Tiave been found which follow the Nernst-

Thomson rule, that the greater the dielectric

constant of a solvent the greater is its disso-

ciating power, some striking exceptions have

also been found, from which it is argued that

the rule is inadequate.

SOCIETIES AND ACADEMIES.

CALENDAR.

The American Association for the Advancement

of Science. A meeting of the council will be held

at the Quadrangle Club, University of Chicago,

on the afternoon of January 1. Section H
(Anthropology) will meet at the Field Colum-

bian Museum, Chicago (December 31 and Jan-

uary 1). The next regular meeting of the As-

sociation will be held at Pittsburg, Pa. (June 28

to July 3). A winter meeting is planned to be

held at Washington during the convocation

week of 1902-3.

The American Society of Naturalists will hold

its annual meeting at the University of Chicago

(December 31 and January 1). In conjunction

with it will meet the Naturalists of the Central

States and several affiliated societies, including

The American Morphological Society (beginning

on January 1 ; The American Physiological So-

ciety (December 30 and 31) ;
The American

Psychological Association and the Western

Philosophical Association (December 31 and

January 1 and 2) ; The Society of American

Bacteriologists (December 31 and January 1),

and The American Association of Anatomists

(December 31 and January 1 and 2).
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The American Chemical Society will meet at

the University of Pennsylvania, Philadelphia

(December 30 and 31).

The Society for Plant Morphology and Phys-

iology will hold its fifth annual meeting at

Columbia University, New York City (Decem-

ber 31 and January 1 and 2).

SECTION OF ASTRONOMY, PHYSICS AND CHEM-

ISTRY OF THE NEW YORK ACAD-

EMY OF SCIENCES.

The Section met on the evening of Novem-
ber 4.

Dr. S. A, Mitchell gave a very interesting re-

port of the recent Eclipse Expedition to Suma-

tra. Numerous lantern slides were exhibited,

showing the arrangement of the apparatus at

the different stations. The paper is given in full

in Science.

Professor William Hallock gave a report of

some recent work on underground temperatures.

Dr. L. Boroschek gave an account of some
work he had undertaken in connection with Dr.

Tufts on the absorption of light by some dyes of

the fluorescein group. The dyes studied were

fluorescein and a number of its nitro-derivatives.

It was stated that Hewitt and Perkins {Journal

Chem. Soc, 1900, page 1324) claim that a double

symmetrical tautomerism furnishes a satisfac-

tory explanation for the fluorescence of fluores-

cein, and that in the case of dinitro- and tetra-

nitro fluorescein this tautomerism is inhibited

by a secondary tautomerism between the nitro

and hydroxyl groups when in ortho position to

each other. It was found that the mononitro-

fluoresceins, obtained by condensing the 3-

nitro- and the 4-nitro-phthalic anhydrides with
resorcin, in which the nitro group is on a differ-

ent benzol nucleus from the hydroxyl groups,

show no fluorescence in alkaline solutions. Ac-
cording to the theory of Hewitt and Perkins al-

kaline solutions of such dyes should fluoresce.

Photographs of the absorption spectra of alka-

line solutions of the dyes were taken, and it was
found that the substitution of nitro groups dis-

places the prominent absorption band of fluo-

rescein towards the red end of the spectrum and
increases the absorption in the ultra-violet. The
absorption of light in the visible spectrum was
studied by means of the flicker photometer.

The amount of light transmitted by equal thick-

nesses of solutions of different concentrations

was measured for the different dyes. A relation

was thus obtained between the absorption of

light and the concentration of the dye. The
work is still in progress. F. L. Tufts,

Secretary.

SECTION OF ANTHROPOLOGY AND PSYCHOLOGY
OF THE NEW YORK ACADEMY OF SCIENCES.

The first sectional meeting of the season was
held on October 28, Professor Farrand in the

chair. The names of Robert MacDougall and

J. E. Lough were proposed for membership.

Professor J. McK. Cattell made a brief report

regarding psychology at the Denver meeting of

the A. A. A. S. ; and Professor Gr. G. MacCurdy,
of Yale University, reported on anthropology

at that meeting, and in addition described the

explorations that are being carried on in the

Mesa Verde of southwestern Colorado by the

Colorado Cliff* Dwellings Association.

Professor Franz Boas described the facilities

for anthropological study in Berlin, as observed

by him in a recent visit. Within the last 20 or

30 years, the anthropological equipment of

Berlin has progressed enormously. The mu-
seum now contains better East Indian collec-

tions than can be found in England ; and it is

strong in nearly all departments, notably so in

American and especially South and Central

American anthropology. Fifty scientific work-

ers are engaged on these collections, and 16 of

these are at work on American subjects. Be-

sides the museum, there are several other

institutes in Berlin, such as the Anatomical In-

stitute of Waldeyer and the Pathological Insti-

tute of Virchow, in which anthropological

work is done.

The leader of German anthropology is Vir-

chow. He disbelieves in the study of the vari-

ation of the whole body, and insists that only

the study of the variation in the individual cells

of the body can lead to fruitful results.

Reports of summer field work were presented

by H. H. St. Clair, 2d, on his work in Wyoming
and Oregon, and by William Jones, on his work

in Iowa and Oklahoma. The work of Mr. Jones

was carried on among the Sauks and Foxes, a

people of Algonquin stock. One band of this
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people is located in central Iowa, and another
in Oklahoma. Both bands practice similar cus-

toms, live in much the same way, wear the

same kind of dress, show similar physical types,

and, with the exception of certain differences

in idiom, and with the exception that the Iowa
band have a slower, more deliberate pronuncia-

tion, they speak the same tongue. The Iowa
band is the more conservative, and among them
the law of the clans still holds. The education

of the children is accomplished not by instruc-

tion but by imitation. The older boys imitate

the men, and the younger boys imitate the older

ones
;
and similarly with the girls. The life of

the children is but a smaller edition of the life

of the older people. R. S. Woodworth,
Secretary.

TORREY BOTANICAL CLTJB.

At the meeting of the Club on November 12,

the first paper was by F. S. Earle, on '^ Asco-

corticium in North America, ' correcting the cur-

rent nomenclature as to this genus, details of

which will shortly appear in print.

The second paper, by Dr. Britton, ' Remarks
on the Flora of St. Kitts, British West Indies,'

was a sketch of his recent observations there,

with copious series of herbarium sheets, and of

fruits and other specimens in alcohol. Scarcely

any botanical work had been done on St. Kitts

previous to its exploration by Dr. Britton and

Mr. John F. Cowell last summer. In all they

collected about 3,500 herbarium specimens,

representing perhaps half of the flora. Many
tree-ferns were brought which are now making

good growth, and a great number of cacti which

are already on exhibit in the succulent house of

the New York Botanical Garden.

Dr. Britton spoke in particular of the great

interest attaching to that purely tropical flora,

its aspect wholly dissimilar from that of our

Atlantic coast except only in the presence of the

introduced Horseweed, Leptilon. St. Kitts is a

volcanic mass, formed of a rugged central moun-

tain rising to about 4,000 feet, dissected by radi-

ating gorges which reach to the sea, and wholly

surrounded, by a fringe of arable land on the

shore. Steep ravine-sides 300 feet deep were

often completely covered with a prodigious

growth of tree-ferns ; there were four or five spe-

cies in the ravines and one or two more in the

denser forests
; some reached a height of 50 feet

;

another was chiefly prostrate. A good number
of the filmy ferns were found

;
perhaps ten

; and
many Oleichenias at high altitudes, where ferns

constitute the chief flora. No Equiseta were
found

; among the Lycopods, a species of Psilo-

tum on tree-trunks, some large and handsome
Selaginellas, and three Lycopodiums occur, of

which one conspicuous species was known to the

negroes as* ' Staghorn.' The grasses number 30

or more, the largest a Gynerium known as Wild
Cane or Dumb Cane. Guinea-grass, Panicum
maximum, is the only source of hay. Sedges were
few, for there is little standing water (except a

littoral salt-marsh) ; only a little pond near a

mountain summit at 3,500 feet, and a little lake

in the bottom of the old crater of the volcano, Mt.

Misery. Sclerias with saw-edged leaves were

quite abundant and form an obstacle on moun-

tain-trails.

Aroids are very conspicuous, and in great

quantity, but only about eight species ; two of

Anthurium, climbing trees, two of Philodendron,

one with perforated leaves ; one Dieffenbachia ;

and a species known as Elephant's Ear, form-

ing great masses, with leaves sometimes five feet

long.

Only two palms were found, one, a Baciris,

reaching 30 feet ; two Commelynas ; three or four

Tillandsias ; a Dioscorea with remarkable purple

leaf, now growing in the propagating house

;

about sixteen orchids ; and one gymnosperm, a

Podocarpus, abundant high up, and known as

'wild rosemary tree.' Among higher plants

the pepper peppers, the Papilionacese and allies,

the Euphorbia and Melastoma families, are numer-

ous. The Compositse are numerously present,

but chiefly as weeds ; a handsome new purple-

flowered Eupatorium was found on the top of

Mt. Misery, forming a shrub, and eight to ten

feet high. The alligator-pear, Persea Persea, is

quite abundant. There are four species of Ficiis,

a wild cherry, a Viola, etc. A raspberry oc-

curred in a mountain pasture at 2,000°. Among
the more peculiar were the Cecropia, with white

under surfaces of leaves, Marcgravia climbing

appressed to trees to the height of 50 feet, and

Hillia, interesting from its large lustrous white

flowers.
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The results of Dr. Brittoa and Mr. Cowell's

expedition bid fair to prove of high economic

importance aside from their scientific value.

The expedition owed much to the kind assist-

ance of the planters, who detailed their negroes

and horses for the service of the explorers.

Without such aid, it would have been difficult

to penetrate the forest belt, through which trails

had first to be cut.

Further remarks were added by ]^r. Under-

wood regarding a dodder in tops oftrees in Porto

Rico ; by Mr. J. H. Barnhart, on an epiphytic

Utricularia among the specimens from St. Kitts

exhibited ; by Mr. F. S. Earle, on the few fungi

collected ; and by Mrs. Britton, on the other

cryptogams, which numbered 81, and included

a Vittaria prothallium.

Edward S. Burgess,

Secretary.

ANTHROPOLOGICAL SOCIETY OF WASHINGTON.

The 321st meeting of the Society was held on

November 5. Professor W. H. Holmes read a

paper on the ' Discovery of Human Relics and

the Bones of Extinct Mammals in a Sulphur

Spring, Indian Territory,' an abstract of which

will be published in Science. This paper was
discussed by Dr. W J McGee, Jos. D. Mc-
Guire, F. W. Hodge, Francis La Flesche and
others.

Miss Alice C. Fletcher gave an account of
' The Inauguration of the New Department
of Anthropology, University of California,'

through the munificence of Mrs. Phoebe A.

Hearst. For ten years Mrs. Hearst has been

gathering museum material, spending fifty thou-

sand dollars a year on its acquisition and look-

ing forward to a time when the collections

might be housed in a museum building. Last

summer the project took form, resulting in the

establishment of the Museum at the University

of California with a handsome endowment, the

details of which appeared in Science, October

18, 1901.

Walter Hough.

DISCUSSION AND CORRESPONDENCE.
THE GEOGRAPHICAL DISTRIBUTION OF FISHES.

In Science for November 1, Professor A. E.
Ortmann offers some very ioteresting notes on

my paper (in Science, October 11) on the geo-

graphical distribution of fishes. On the points

raised I may add a word.

1. There is little or nothing in the present

relations of the fish fauna of Japan to that of

the Mediterranean to suggest a former connec-

tion through a warmer climate to the north-

ward. The forms common to the two regions

are chiefly of Indian and rather deep water

distribution. One curious anomaly occurs, the

existence of a second species of the large trout,

JSucho, in Japan, the other known species being

in the Danube.

2. The views of Dr. Ortmann as to the faunas

separated by the Isthmus of Suez and the

Isthmus of Panama seem to agree with those

expressed by me. Of course, from the stand-

point of ichthyology, no one could say when
either oceanic connection actually existed.

That is a matter for geologists.

3. The fish fauna of the Cape of Good Hope
is imperfectly known, that of the southeastern

coast of Africa still less. It is certain, however,

that some tropical or semitropical genera do

pass this barrier at present. In other ages the

Cape might conceivably have been less of a

barrier through less extension or through

warmer climate at its extremity. This again

rests with the geologists.

4. I am willing to accept the theory of the

former extension of the continent Antarctica on

geological grounds, and the known distribution

of Oalaxias would be explained by it. But the

case of Galaxias would not of itself prove such

extension, and the value of zoological evidence

ill such cases is easily overestimated.

David Starr Jordan.

PREGLACIAL drainage in SOUTHWESTERN
OHIO.

To THE Editor of Science: In his reply

(November 15) to Mr. Miller's criticism of my
papers on preglacial drainage conditions in the

vicinity of Cincinnati, Professor Tight should

have added that every one of the smaller streams

mentioned by Mr. Miller, in proof of his theory,

is of postglacial origin and consequently has no

bearing on the question.

A view up and down the Ohio from the hill-

top at either Madison or Leavenworth, Indiana,
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will convince any one at all familiar with such

features that he is on the crest of a high water-

shed which has been cut through in very recent

times ;
recent, that is, in comparison with the

period of the alluvial valleys up and down the

stream from his point of observation.

Gerard Fowke.

the senegal baobab tree.

It is said by travelers that the fruit of the

Senegal Baobab tree is used by the natives to

curdle milk. As it is also called ' sour gourd '

and cream-of-tartar tree, the curdling is prob-

ably due to an acid ; and other vegetable acids

are also known to be so used. But it seems that

other vegetable products that are not acid will

also curdle milk. In northern Mexico I was

once served with a palatable dish of cooked
' cheese ' that the mistress of the house told me
she had herself curdled with the juice of berries,

some of which she showed me. They were fruit

of a Solanum, apparently S. heterodoxum. She

was an intelligent woman, and spoke of that

use of the berries as a common custom in

Mexican families. Like other fruits of the

nightshade family, they had no perceptible acid
_

taste ; and the curd which they produced had a

consistence similar to that which is produced

by rennet. Possibly the action upon milk of

the juice of that and other non-acid fruits is

similar to the action of rennet, which is thought

by some investigators to be a kind of ferment.

C. A, White.

SHORTER ARTICLES.

THE LARGEST DEEP-SEA FISH.

During the cruise of the Albatross in 1888

in the Pacific Ocean, a fish nearly five feet long

was hauled up in a trawl cast in water of the

depth of over 1,000 fathoms. Unfortunately it

was thrown overboard, but happily not before

a photograph was taken of it. Mr. Townsend

has ever since hoped to have another chance to

secure the species, but without present hope.

It became desirable to make allusion to the

species at this time, and he has conferred with

Dr. Gill and asked to indicate its probable af-

finities.

The species appears to be most nearly related

to Percophis, and for the present it may be as-

sumed that such is the case, but it is by no

means certain that it is. It is deserving of the

generic name Macrias with reference to its length

as well as bulk, and the specific name amissvs

is appropriate for it as an estray from its rela-

tives as well as to indicate the loss of the type.

It is definable as follows :

MACRIAS.

A genus of Percophoid fishes with moderately

oblong head, eyes in the second fourth of the

head's length, slightly projecting lower jaw,

thick lips, small teeth, small jugular ventrals

and anal with origin behind that of second

dorsal.

MACRIAS AMISSUS.

The body is elongate and between five and

six times longer than high ; the head forms

more than a fourth (1 : 3 4/5) of the extreme

length ; the caudal about a seventh. The head is

oblong conical in profile, with the forehead nearly

rectilinear; the eyes are in the third eighth

of the length, with the diameter equal to about

an eighth of that length, and nearly midway

between the preoperculum and the front of the

jaw ; the mouth is quite oblique and the supra-

maxillary extends scarcely behind the front of

the eye ; the teeth appear to be cardiform
;
the

lips thick. The dorsal rays are not sufficiently

defined to count exactly, but they approximate

the following formula : DXI— 19.

The specimen was obtained at the Albatross

dredging station 2788, otf Chonos Archipelago,

southern Chili, S. A. (Lat. S. 45° 35', Long.

W. 75° 550, at the depth of 1050 fathoms
;
bot-

tom green mud ; bottom temperature, 36° F.

;

surface temperature, 58° F. ; from an 11-foot

beam trawl, Feb. 11, 1888. The dredge haul

lasted three hours.

The fish was about five feet long, and is the

largest deep-sea fish taken by the Albatross—
probably the largest ever taken by beam trawl

or dredge. Its color was grayish. It had the

softness of flesh characteristic of deep-sea fishes,

settling down on the deck so that its natural

contour does not show in the large 8x10 photo-

graph that was at once made of it.

There being no receptacle available for pre-

serving it in alcohol, it was placed in a cask and

salted. Later the cask and specimen were un-
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fortunately thrown overboard with some rub-

bish from the ship laboratory.

The exact measurements of the specimen will

be given later when the photograph is repro-

duced by the Fish Commission.

Theo. Gill,

c. h. townsend.

CURRENT NOTES ON METEOROLOGY.

HAIL PREVENTION BY CANNONADING.

The hail prevention cannonading craze has

gone very far in Windisch-Feistritz (Steier-

mark), the home of this newest undertaking

for artificially controlling weather phenomena.

In Das Wetter for October Dr. Friedrich Sten-

gel, who has recently visited the locality, gives

an enthusiastic account of the somewhat re-

markable arrangements which have been made
for this work. The huts containing the firing

apparatus are 1 km. apart, in four long parallel

rows, the rows also being 1 km. apart. There

are three groups of stations, containing twelve,

thirteen and fifteen stations each, respectively.

Each section has a central station, under the

charge of a schiessmeister, and each schiessmeister

is directed by the general superintendent.

Cannonading begins when a thunder-storm is

within two or three kilometers. Sometimes

only one of the sections fires ; at other times all

the stations participate. Firing continues until

the sky begins to clear overhead, or, if this does

not happen, until thunder and lightning cease

and a general rain sets in. The central station

of each section regulates the time of the begin-

ning and ending of the firing, as well as the

rapidity of the discharges.

THE DUST STORM OF MARCH, 1901, AND
GLACIAL STUDIES.

In the October number of the Meteorologische

Zeitschrift, Richter calls attention to the use

that may be made of the fall of red dust which
occurred over most of Europe on March 11 last.

It was suggested some time ago that studies

of glacial movements and phenomena might be
facilitated by coloring a considerable portion of

the surface of a glacier, and then noting the

rapidity of. movement, and the folding and
fracturing of this particular colored stratum.
The dust storm of last March colored the Euro-

pean glaciers on a grand scale, and thus an
excellent opportunity of making critical studies

of these glaciers has been provided, which
could never have been brought about by arti-

ficial means.

THE CLIMATIC CONTROL OF GOVERNMENT IN

THE TROPICS.

Mr. W. Alleyne Ireland, who is well

known in this country through his writings on

the settlement and government of tropical pos-

sessions, read a paper on the influence of geo-

graphical environment on political evolution

before the British Association at its Glasgow
meeting. In this paper the possibilities of native

government within the tropics are discussed.

The conclusion is reached that while the natives

of the tropics are not deficient in intellectual

power, their ' climatic discipline ' renders them
unfitted to play the part of legislators or respon-

sible administrators, or to maintain a govern-

ment sufficiently stable to admit of proper com-

mercial development.

UNDERGROUND TEMPERATURES AT OXFORD.

The volume containing the meteorological

observations made at the Radcliffe Observatory,

Oxford, from 1892 to 1899, presents some no-

table facts regarding soil temperatures. The
observations were made with platinum resist-

ance thermometers, placed at various depths.

The thermometers on the whole were found to

work much more satisfactorily than the com^mon

spirit thermometers with long stems. It ap-

pears that the annual variation in temperature

is reduced to 0.1° at a depth of 45.3 ft., and to

0.01° at 66 ft. The semi-annual wave has

these same limits at 21.4 and at 36 ft., respect-

ively.

R. DeC. Ward.

BOTANICAL NOTES.

IMPORTANT PHILIPPINE WOODS.

Under this title Captain George P. Ahern,

of the Ninth Regiment of United States Infan-

try, has issued a small quarto volume of 112

pages, illustrated with forty-two colored plates.

The author, who is in charge of the Forestry

Bureau at Manila, candidly states that it is a

compilation undertaken in response to numer-



December 13, 1901.] SCIENCE. 939

ous inquiries concerning the Philippine forests.

In its preparation he has made use of the works
of Blanco, Vidal, Delgado and Garcia. The
translations are rather awkward, indicating a

lack of botanical knowledge on the part of the

translator. The plates are mainly from Blanco's
' Flora de Filipinas ' and Vidal's ' Sinopsis de

Familias y Generos de Plantas lenosas de Fil-

ipinas.'

More than six hundred species of trees are now
enumerated for the archipelago, and it is esti-

mated that there are from twenty to forty mil-

lions of acres of forests still standing, in which

there are in many places trees one hundred and

fifty feet in height. Gum, rubber, gutta percha

and dye-producing trees occur in abundance, as

also those producing timber, firewood, textiles,

oils, tan-bark, medicines and edible fruits.

In many cases these forests are at present in-

accessible on account of the lack of waterways

and good roads. The methods of the natives

are crude, slow and expensive. When good

roads are made and better methods are intro-

duced the islands will be able to supply a large

amount of timber for construction, for which

there is a great demand throughout the Orient.

RECENT ECOLOGICAL PAPERS.

Three recent papers are noted here, the first

of which is by Professor Doctor Bray of the

University of Texas, on the ' Ecological Eela-

tions of the Vegetation of Western Texas,' pub-

lished in the August, September and October

numbers of the Botanical Gazette, in which the

author points out the fact that the region is the

meeting ground of no less than eight floral ele-

ments, and that the flora is one of xerophytic

aspect. Excellent half-tone illustrations add

much to the clearness of the text. The second

paper is by A. J. Pieters, assistant botanist in

the United States Department of Agriculture,

on 'The Plants of Western Lake Erie,' in the

Bulletin of the United States Fish Commission.

Here it is shown that the vegetation may be

grouped as follows : (1) Free-swimming, micro-

scopic forms in the open lake

—

i. e., the plank-

ton
; (2) other unattached species, mainly mac-

roscopic, as Lemna utricularia, etc.
; (3) attached

submersed plants, as Naias, Chara, Cladophora,

etc.
; (4) attached plants with floating leayes, as

Nymphseacese and Potamogeton ; (5) swamp plants.

Here again excellent half-tone illustrations

are used with good effect. The third paper is

by Thomas H. Kearney, of the Division of Bot-

any of the United States Department of Agri-

culture, on a botanical survey of that very inter-

esting region, the Dismal Swamp of southeastern

Virginia. After a discussion of such factors as

climate, physiography, geology and soils, the

plant covering is described at length, and the

conclusion is reached that of the indigenous

species (about 620) ' over five hundred are en-

demic in extra-tropical North America, the

great majority in the country east of the Rocky
Mountains.'

government grass studies.

The Division of Agrostology was established

in the United States Department of Agriculture

in 1895 for the purpose of investigating the

various problems relating to the grasses and
forage plants of the country. After six years

of existence a bulletin has been issued present-

ing a summary of the work accomplished,

under the title of ' Field Work of the Division

of Agrostology,' and prepared by Cornelius L.

Shear. Maps show at a glance the territory

covered by the various field workers, and no

botanist can examine these without gratifica-

tion that so much has been done in half a

dozen years. The greatest amount of work

has been done in the Gulf States from Florida

to Texas, thence northward over the Great

Plains and the eastern Rocky Mountain region

to the international boundary. Twenty-seven

different botanists have been engaged in these

field studies.

In the Atlantic coast states the investi-

gations included, in addition to the usual one

of forage, the study of grasses as sand-binders,

and much attention was given to this part

of the subject. In the States of the Gulf

coast the forage problems are more difli-

cult of solution, the soil having been ex-

hausted in many places, and the people hav-

ing the impression that grasses for forage pur-

poses cannot be grown here as well as in the

North. The fact that between 300 and 400

species grow naturally in this region disproves

the latter, and the results of experiments show
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that on almost any soil some grasses may be

grown with profit. On the Great Plains,

although the region is so vast, the problems are

less varied, since the conditions are more nearly

similar throughout. Here to a great extent the

problem is the preservation of the natural pas-

tures and meadows, and their renovation where

they have been injured by overpasturing or by

the plow. Over a great part of this region the

natural meadows should be allowed to remain,

and the plow should not be permitted to dis-

turb the well-set sod. In the Eocky Mountains

the conditions are extremely varied, and the

problems are accordingly more numerous. In

many places the natural meadows must be pre-

served, while in others, as under irrigation,

grasses especially suited to the new conditions

must replace the scanty growth which preceded

them. A new problem obtrudes itself here,

viz., that of forage plants for the 'alkali soils.'

The problems in the Northwest include the last

mentioned (apparently solved by the growth of

species of Atriplex), and the renovation of the

natural pastures which have been overstocked.

In the Southwest some interesting facts are

brought to light, as that as soon as the prairie

fires are stopped the mesquite tree (Prosopis)

and the prickly pear cactus (Opuntia) increase

very rapidly, while at the same time the ex-

termination of the coyotes allows the rabbits

and prairie dogs to increase to such a degree as

to make them most serious pests. On the

Pacific coast the work has included the problem

of the control of shifting sands in addition to

studies of pasture and meadow grasses.

In the course of these investigations much
valuable material for scientific study has been
obtained, and great quantities of seeds of the

more important species have been secured for

distribution and trial elsewhere in the country.

Above forty bulletins have been issued by the

division, ranging from quite popular to tech-

nically scientific. No one cau look over the

work done, as indicated in this bulletin, and not
feel that Secretary Morton did a good thing

when he established the Division of Ag-
rostology,, and that it has fully justified its ex-

istence.

Charles E. Bessey.

The University op Nebraska.

THE SOUTH AFRICAN MUSEUM.
The report of the South African Museum for

1900 may be styled a record of good work
performed under adverse conditions, for the

war in South Africa has affected the museum
in more ways than one, lessening not only the

number of contributors to the collections, but

the number of visitors. This falling off is the

first break in a steady increase that has been

going on for a considerable period. The acces-

sions of vertebrates have been principally of

birds, but one example of the young of the

rare cat Felis nigripes was obtained in a rather

curious way, it having run into the trenches at

Zand River during a hot engagement.

Two of the contributors to the museum, Mr.

Walter Francis and Dr. A. C. Stark, have been

killed during the war ; the latter was engaged

in the preparation of a work on the birds of

South Africa, the first volume of which had ap-

peared. The second volume has been com-

pleted by the director. Dr. W. L. Sclater, and

is now in press. Dr. L. Peringuey has sent to

the printer the first part of a descriptive cata-

logue of the Scaraheidse, and states that the

manuscript of the second part is well advanced.

The second volume of the Annals of the

museum is well along and all the collections

are said to be in good shape, and we hope with

Sir David Gill that the time may soon come
when it will be possible to increase the small

appropriation made for the maintenance of this

museum.
F. A. L.

SCIENTIFIC NOTES AND NEWS.

Director W. W. Campbell, of the Lick Ob-

servatory, was elected a foreign associate of

the Royal Astronomical Society at the meeting

of November 9.

Mr. Alexander Agassiz, accompanied by

Mr. W. McM. Woodworth, has undertaken an

expedition to the Maldive Islands in the Indian

Ocean, in order to study the coral formations.

A steamboat for this purpose has been chartered

at Ceylon.

Professor F. Lamson Scribner, chief of the

Division of Agrostology of the United States

Department of Agriculture, has been given

charge of the Bureau of Agriculture which is to
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be organized in tlie Philippines. Professor

Lamson-Scribner will sail for the Philippines

with his family on February 1.

Mr. Edwin Eeynolds, of Milwaukee, has

been elected president of the American Society

of Mechanical Engineers.

Dr. Joseph Larmor, lecturer in mathematics

in Cambridge University, has been nominated

by the council as junior secretary of the Royal

Society.

Professor William B. Scott, Blair pro-

fessor of geology at Princeton University, has

returned from his visit to the Argentine Re-

public, where he spent six months in investiga-

tions preparatory to his work in publishing the

reports of the Princeton Patagonian expedi-

tions.

Professor E. W. Morley, professor of

chemistry in Adelbert College, has returned

from Paris, where he went to be present at the

International Conference of Weights and Meas-

ures during October.

Dr. Maxwell Sommerville, professor of

glyptology in the University of Pennsylvania,

has returned from an expedition to the Orient.

He has brought with him valuable collections,

which will soon be added to the great collection

which he presented to the museum several years

ago.

D. I. BuSHNELL, Jr., has returned from St.

Louis, where he explored a number of small

mounds in that part of Forest Park that is to

be occupied by the Fair in 1903. A knowledge

of them is thus secured before their total de-

struction.

An oil portrait of Dr. Edward G. Janeway

was unveiled at the anniversary meeting of the

New York Academy of Medicine on November
26. An address was given by Dr. R. H. Fitz,

of Harvard University, whose subject was
' Some Surgical Tendencies from a Medical

Point of View.'

Dr. Herman Strecker, a sculptor and en-

tomologist, died at his home at Reading, Pa.,

on November 30, aged sixty-five years. Dr.

Strecker was the author of a work on ' Native

and Exotic Butterflies and Moths,' and owned

a collection, said to contain 375,000 specimens.

The little son of Professor T. D. A. Cockerell

died at East Las Vegas from diphtheria on
November 25. Though only eight years old,

he had made a number of little discoveries of

his own. Thus he discovered the larva of

Picris occidentalism and raised the butterfly. He
also found the first psocid recorded from New
Mexico, and collected at least three new in-

sects : a new bee of the genus Epeolus, described

by Professor Cockerell ; a new meloid beetle,

now in the National Museum, not yet described
;

and a new grasshopper of the genus Melanoplus,

described by Mr. Scudder, and about to be

published.

Sir William MacCormac, the eminent

British surgeon, died on November 4, at the

age of sixty-five years=

M. GuiLLAUME TiBERGHiEN, for fifty years

professor of philosophy in Brussels University,

died on November 28, aged eighty-two years.

The death is also announced of Dr. Federico

Horstman y Cantos, for forty years professor of

anatomy in, and for a long time dean of the

Medical Faculty of, the University of Havana.

An examination will be held on January 21,

to fill the position of assistant in the Division

of Entomology, U. S. Department of Agricul-

ture, at a salary of $1,200 a year. The chief

subject is the economic entomology of the

orchard.

The executive committee of the trustees of

the Washington Memorial Institute met at

Washington on December 7.

At a meeting of the council of the Royal

Society on November 7, the following resolu-

tion was passed : "That in the opinion of this

council it is desirable that the secretaries should

not be so re-elected as to hold office for a period

exceeding ten consecutive years, this resolution

not to apply to the present holders of office."

A memorial supporting this resolution was

signed by 130 fellows, a counter-memorial hav-

ing the support of less than thirty.

The twenty-fifth general meeting of the

American Chemical Society will be held at

Houston Hall, University of Pennsylvania,

Philadelphia, Pa., December 30 and 31, 1901.

The opening session will be called to order at

10 a. m., Monday, December 30. The visiting
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chemists will be welcomed by Dr. J. Merritt

Matthews, chairman of the Philadelphia Sec-

tion ;
the provost of the University of Pennsyl-

vania, and a representative of the City

Government. President F. W. Clarke will ad-

dress a few words in response. The remainder

of the forenoon will be devoted to the reading

and discussion of papers and general business.

In the afternoon there will be visits to points of

special interest under the direction of the local

committee. In the evening the address of the

retiring president will be delivered at the Acorn

Club, 1618 Walnut Street, after which a recep-

tion will be given to the members of the So-

ciety and their ladies. On Tuesday, a session

of the Society will be held in the forenoon.

The afternoon will be devoted to visits and ex-

cursions, and in the evening there will be a

subscription banquet. A meeting of the coun-

cil will be held at such time and place as may
be appointed by the president. The local com-

mittee expects to arrange a 'smoker,' if there

is opportunity to do so. The committee has

not been able to secure special transportation

rates, but those who expect to attend may
avail themselves of the regular holiday rates

which prevail on some of the roads during this

season.

DiRECTOE W. W. Campbell, of the Lick Ob-

servatory, made public the following report on
December 6 :

" On account of unfavorable condi-

tions observations of the interesting nebula sur-

rounding the new star in Perseus were not ob-

tained for several weeks. The clear sky of last

night, just preceding to-day's storm, was taken

advantage of by Professor Perrine to secure a

photograph of it with the Crossley reflector, ex-

posure five and a half hours. The extraordinary

motion in the nebula, discovered by him on
November 10 and confirmed by Ritchie, of

Yerkes Observatory, on the day following, con-

tinues unchanged for the two principal con-

densations. They have moved outward cer-

tainly more than half a minute of an arc in the

last three weeks. The third condensation has
greatly changed its form, but nevertheless its

motion outward appears to continue. The
strong mass of nebula nearest the star seems to

remain unchanged, both in position and appear-
ance."

A Pearson Club has been organized re-

cently by members of the faculty of the Uni-

versity of California for the discussion of fun-

damental problems of science suggested by Karl

Pearson's ' Grammar of Science.' The mem-
bership of sixteen includes representatives from

the departments of biology, geology, mathe-

matics, philosophy and physics.

A DESPATCH to the London Times from Lit-

tleton, New Zealand, states that the National

Antarctic Exploration ship Discovery arrived

here November 29. All on board were well

and in good spirits. They state that they en-

tered the pack-ice in lat. 63.5 and long. 141

E., but pressure of time prevented a thorough

investigation of the ice. Interesting collec-

tions were, however, made during the voyage.

A party landed on Macquarie Island for a few

hours, obtaining some live penguins, some

eggs and some seals. The Discovery has been

dry-docked for caulking, having sprung a

leak, though not a serious one. When the

Discovery continues her voyage, which will

probable be in a fortnight, she will take with

her a supply of meat presented by the Canter-

bury stock farmers.

The Liverpool School of Tropical Medicine

has sent a special expedition under Dr. Charles

Balfour Stewart, to the Gold Coast and to the

gold-mining districts of that colony, to conduct

a series of operations there with a view to im-

proving the conditions of health and sanitation.

The Russian Pharmaceutical Society, Mos-

cow, has celebrated with appropriate cere-

monies the two-hundredth anniversary of the

opening of the first free pharmacy in Russia,

The courts have decided in favor of the

ruling of the Treasury Department, which ex-

cluded an Irish immigrant suffering from tuber-

culosis.

The egg of the great auk continues to bring

a large price whenever chance brings one into

the market, and the last was sold at the noted

auction rooms of J. C. Stevens, London, for

240 guineas. This egg was the last of four

owned by the late Baron D'Hamonville, and

was peculiarly marked with inky lines and

blotches. It was purchased by Mr. Massey,

who some years ago paid the record price, 315
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guineas, for what is thought to be the best egg
of the great auk extant.

The large tusk ofan African elephant, recently

noted in Science as having been purchased by
the British Museum, is said to be one of the two
shown by Messrs. Tiffany & Company at their

rooms in New York. These tusks, whose
measurements and weight were given in

Science and have also been noted in Mr.

Lucas's 'Animals of the Past' will probably

continue to hold the record for elephant tusks.

President Francis, of the Louisiana Pur-

chase Exposition Co., states that the "Wash-
ington University site will be enclosed within

the limits of the fair grounds, and all the new
buildings will be used for the purposes of the

exposition. The university grounds comprise

about 110 acres, and upon them have been

erected during the past two years educational

buildings which have cost approximately $1,-

000,000. None of these buildings is yet com-

pleted, but all now in course of construction

will be finished within the next six months.

The exposition company will give liberal com-

pensation to the University for the use of its

grounds and buildings, but the entire considera-

tion for such use will be put into the erection

of additional buildings, and into the embel-

lishment of the grounds for the use of the ex-

position, thus affording unparalleled advan-

tages for an educational exhibit."

At the meeting of the Zoological Society of

London on November 19, Professor E. Eay
Lankester, F.R.S., read a memoir on the new
African mammal Okapia johnstoni. After an

account of the history of the discovery of this

remarkable animal by Sir Harry Johnston, Pro-

fessor Lankester gave a description of its skull

and skin, based upon the specimens forwarded

to the British Museum by the discoverer, and

compared its structure with that of the giraffe

and the extinct member of the same family,

JSelladotherium. The nearest living ally of the

Okapi was undoubtedly the giraffe. Mr. Old-

field Thomas read a paper on the five-horned

giraffe obtained by Sir Harry Johnston near

Mount Elgon, It was shown that, although

the horns were unusually developed, the animal

could not be specifically separated from the

North-African giraffe, Giraffa camelopardalis.

This latter was believed to grade uniformly in

the development of the horns and other charac-

ters into the South African form, which would
therefore be only a subspecies, G. c. capensis.

On the other hand, de Winton's G. c. reticulata

(from Somaliland) seemed to be sharply sepa-

rated, and therefore to be worthy of recognition

as a distinct species, G. reticulata. With re-

gard to the accessory horns, it was shown that

they, or rudiments of them, existed in all male
giraffes, even in the southern subspecies.

The Davenport Academy of Sciences has ar-

ranged a course of popular scientific lectures as

follows :

January 4—' The Snake Dance of the Mokis '
: Dr.

J. Walter Fewkes, Bureau of Ethnology, Wash-
ington, D. C.

January 11— ' The Degenerates of Animal Society':

Professor Henry B. Ward, The University of

Nebraska.

January 18— ' The Glacial Period in Iowa': Pro-
fessor Samuel Calvin, The State University of

Iowa.

January 25—'Some Remarkable Members of an

Ancient and Highly Distinguished Family ' : Peo-
FESSOR Thomas H. Macbride, The State University

of Iowa.

February 1— ' The Aztecs of Ancient Mexico '
:

Professor Frederick Stare, The University of

Chicago.

' The Bottom of the Sea ' : Professor C.

C. Nutting, The State University of Iowa.

UNIVERSITY AND EDUCATIONAL NEWS.

Mr. Andrew Carnegie has offered to give

$10,000,000 to the United States for the pur-

pose of establishing in Washington a national

university.

Mrs. Jane L. Stanford completed the

transfer to Leland Stanford Junior University,

on December 9, of property, consisting of

stocks, bonds and real estate, said to be worth

approximately $30,000,000.

Mr. John D. Rockefeller has offered to

give Bryu Mawr College $230,000 for the erec-

tion of a new dormitory building and a central

heating and electric light plant, conditional

upon the trustees of the College being able to

secure by commencement day, in June, 1902,

pledges for the additional sum of $250,000

needed for a library building. The authorities

of the College are taking steps toward raising
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the required sum, and President Thomas has

already received pledges amounting to $40,000.

The University of Pennsylvania has received

$25,000 from Messrs. Keasbey and Mattison

for the new medical laboratories, and $5,000

from Mr. John F. Wentz for the engineering

department.

Tufts College receives $50,000 by the will

Mary F. Stearns. The Tuskegee Institute, the

Hampton School and Berea College are to di-

vide $50,000 and the residuary estate.

Mr. Carnegie promised recently to sub-

scribe £25,000 to the building fund of the

Glasgow Technical College on condition that an

equal sum was raised from other sources. At

the last meeting of the council the chairman an-

nounced that he had received two anonymous

donations of £25,000 and £10,000 and other

sums, making a total of £44,000. The fund,

including Mr. Carnegie's subscription, now
amounts to nearly £170,000.

Through the generosity of the Frazer family

a fellowship in physics (value $10,000) has

been established in the University of Pennsyl-

vania in honor of John Fries Frazer, former

professor of natural philosophy in that institu-

tion. This fellowship as well as the Hector

Tyndale Fellowship in the same subject are

now open for application.

The Thaw fellowship in astronoroy at

Princeton University, carrying $500 a year

and open to any graduate of not more than five

years' standing from an accredited American
college, becomes vacant at the close of the pres-

ent academic year. Applications for it should

be sent in before the first of May, addressed to

the professor of astronomy.

The dedication of Cunningham Hall and the

Van "Wormer Library of the University of Cin-

cinnati will take place in the spring. The
building of the Technical School is nearing

completion.

The registration at Harvard University this

year and last is as follows : 1900. 1901.

Harvard College 1992 1983
Lawrence Scientific School 507 549
Graduate School... 34I 312

Total arts and sciences 2840 2844

Divinity School 28 37

LawSchool 648 627

Medical School 605 506

Dental School 126 105

Veterinary School 18

Bussey Institution 33 32

Total professional schools 1457 1308

Total University 4288 4142

There is thus an increase of 42 students in

the Lawrence Scientific School, but a decrease

in the other departments, except the Divinity

School. The decrease in the Medical School

is explained by the fact that this year the bach-

elor's degree or its equivalent is required for

entrance. To the above figures should be

added, in order to represent the entire univer-

sity influence, the following :

1900. 1901.

Summer schools 987 982

EaddifEe College (regular) 323 334

Eadcliffe College (special) 126 116

Total teachers 496 487

Administrative ofiScers 97 97

Total University influence 6317 6158

To the academic staff of the University of

Cincinnati have been added :

C. W. Marx, C.E. (Washington Univ.), recently

professor of mechanical engineering in the University

of Missouri, professor of mechanical engineering and

director of the Technical School.

C. H. Judd, A.B. (Wesleyan), Ph.D. (Leipzig),

recently professor of experimental psychology. New
York University School of Pedagogy, professor of

psychology and pedagogy.

J. E. Ives, Ph.D. (Clark), instructor in physics.

J. F. Snell, A.B. (Toronto), Ph.D. (Cornell), re-

cently assistant in the U. S. Department of Agricul-

ture, instructor in chemistry.

L. L. Waters, A.M., Ph.D. (Columbia), instructor

in chemistry.

J. M. Prather, A.B., A.M. (Harvard), Ph.D.

(Chicago), recently assistant in Biological Laboratory

of the University of Chicago, instructor in biology.

Wm. Osborn, A.M., instructor in biology.

D. T. Wilson, M.A. ( Vanderbilt), recently instruc"

tor in astronomy in the University of Chicago, in-

structor in astronomy.

A. B. Griggs, B.S., C.E., instructor in civil engi-

neering.

S. S. Bassler, lecturer on meteorology.
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THE NAVAL OBSEBVATOBY BEPOBT.

No excuse is necessary for devoting the

space we do to this important paper in our

present number. We include with it only

such portions of the reports of departments

as seem to' be of general interest. Among
these is the very business-like report of the

National Almanac Office.

Readers who have followed the discus-

sions of the organization of the observatory

which have appeared in our columns dur-

ing the past year will be interested in this

branch of the subject. We trust they will

bear with us if we describe the spirit in

which we have endeavored to carry on the

discussion. We have taken as a funda-

mental principle that our remarks should

be based on official publications and that no

heed should be given either to gossip about

the interior affairs of the observatory, which

circulates so freely, or to supposed leaks

through unofficial channels.

The case as thus presented has seemed

to us too serious to admit of our indulging

in carping, fault-finding or minor criti-

cisms, even had we been disposed to do so.

As presented in the report of the board of

visitors for 1900 it took the following form :

Our government has for more than half
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a century been supporting a great national

observatory for the promotion of astronom-

ical science. During the last few years

this has been done at a cost exceeding that

of any other observatory, public or private,

in the world. Even the great observatories

of Greenwich and Paris, which the two

governments have supported in friendly

rivalry, do not approach ours in the matter

of outlay.

The latter has, at various times during

the past twenty years, been reported upon,

oflficially and unoflBcially, by the highest

scientific authorities in the land. Only one

voice is heard in these reports. The work of

our observatory, considered as a whole, does

not come up to any standard of which our

country can be proud. The Greenwich and

Paris observatories are the pride of their re-

spective nations
; ours can inspire no such

sentiment. On the cause of this failure the

expressions are also unanimous. N^o re-

flection is ever heard upon the staff of the

institution, which has always been and still

is of the ablest. But this alone does not

fulfil all the requirements of success. The

best instruments and a well-arranged plan

of work are also necessary. Above all, the

work must be directed with that familiarity

with the multifarious details of modern

astronomy which our own good sense, as

well as the experience and practice of all

other nations, show to be necessary to suc-

cess.

Secretaries of the navy have joined their

voices with those of the scientific authorities

in calling attention to this want, and ask-

ing that it be supplied. But Congress has

never made provision for a director of the

observatory, and the work has suffered,

and still suffers, in consequence.

Desirous of seeing to what extent the

observatory had replied to all these criti-

cisms, we made a careful study of its re-

ports during the last ten years. It required

no knowledge of technical astronomy to see

that the most serious strictures seemed to

be amply justified by them. Especially

striking was the defense of the observatory

in the report for 1900. A number of al-

leged weak points were pointed out in the

report of the board of visitors, but the

serious criticism was ignored, unless an im-

plied denunciation of the whole body of

astronomers of established reputation as

men 'whose prejudices and animosities

were mature and confirmed ' could be re-

garded as a reply.

In our issue of January 4 last, we set

forth the main points of the case against

the observatory and earnestly invited their

consideration by official authority. Our

readers will be gratified to see that the

head of the observatory has not thought

them unworthy of attention. Desiring, as

we do, in the interest of fairness and jus-

tice, to give the greatest publicity possible

to every official defense of the scientific

character of the institution, we invite atten-

tion to the following passages of the report,

premising that we do not imply that this is

or is intended to be the best that the author

of the passages might say on the subject

:

Critics who are in no way responsible for results,

and who probably would not carry out their own

suggestions if they were, have had a standing griev-

ance against the observatory because it has not put

its clocks underground. In point of fact very few
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observatories do put their clocks underground. The

notable exception is Pulkova.

I invite the attention of the Bureau to Mr. Hill's

report, as evidence of the spirit in -which the observa-

tory has been (and still is) criticized by outside as-

tronomers. Malice has dictated these criticisms, to

my knowledge, for thirty years. In this instance

ignorance becomes a valuable accessory.

Leniency in criticism of the quality of the work

thus issued is not asked nor expected. Scientific

work must stand or fall on its merits. But it would

be an encouragement, little to be expected, if the

scientific world of this country could appreciate or

acknowledge the efforts to bring up to date work long

in arrears. Appreciation from abroad is not wanting,

and has been gratefully acknowledged.

The passage alluded to in the second ex-

tract is the following

:

Before proceeding to report upon the observations

secured with the instruments I desire to invite the at-

tention of the superintendent to the following extract

from Science for January 11, 1901, page 42 :

"We find, also, that the total number of separate ob-

servations with the prime vertical transit was 164,

less than one-half the number of nights in the year,

while those with the altazimuth, used as a zenith tele-

scope, numbered a little more than the days in the

year. At the international geodetic stations the ob-

servers are expected to make about 16 double obser-

vations on every clear night.

Attention is also invited to this extract from the

same publication, but of the date of January 4, 1901,

page 4 :

There are also intimations that something is wrong
with the prime vertical transit, and altogether the

impression made on the reader is that, after seven

years of effort to equip the observatory with the best

instruments, it is doubtful whether a single one of

real importance, except the great telescope, is in order

for first-class work.

The writer of these editorials in Science clearly

indicates that his conceptions of the amount of as-

tronomical observing to be obtained with an instru-

ment in the prime vertical are absurd.

This betrays a misconception so singular

that we must correct it. In our strictures

of want of continuity we expressly excepted

the work with the prime vertical transit,

which has been pursued with rare zeal and

diligence. The passage first quoted from

our columns was intended only to show the

difficulty that readers might feel in recon-

ciling it with the following striking state-

ment in the report for 1900, which was given

a place of honor both there and in the report

of the Bureau

:

All the astronomical instruments of the observa-

tory have been steadily and continuously in use dur-

ing the year on every clear night and day.

In energetically showing that the instru-

ment was out of use from April till June,

Mr. Hill only impugns the accuracy of this

statement, not the correctness of our re-

marks, which were mere condensations

from the observatory report.

The intimations of our second extract

comprised allusions to ' a systematic error

whose origin still remains a mystery,' and

reported efforts to locate this error found in

the publications and reports of the observa-

tory. Our ' grave doubts ' may be justified

by the facts now reported that three other

instruments have been undergoing altera-

tions and repairs since we wrote.

A statement has appeared in the public

prints that the head of the observatory will

reply to the board of visitors. If this is

done Science will be glad, in the interest of

fairness and justice, to bring into promi-

nence whatever he can say in defense of

his position.

REPORT OF TEE SUPERINTENDENT OF THE
NAVAL OBSERVATORY.^

THE 26-INCH EQUATORIAL TELESCOPE.

This instrument has been in charge of

Professor T. J. J. See during the whole

year. Owing to the death of Mr. George

* Condensed by omitting passages of less general in-

terest than the rest.

—

Editok.
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Anderson, who had been assistant on this

instrument for twenty-six years, which oc-

curred in November last, and to the ab-

sence after February 1 of the party sent out

by the observatory to observe the eclipse of

the sun in Sumatra, Professor See worked

entirely alone for a part of the year.

The manual labor alone in using this in-

strument is considerable, and I consider

the showing made in Professor See's report

as creditable. This instrument has been

devoted to the same general line of work as

in previous years, and has been maintained

in good order. Professor See's report is

herewith transmitted.

THE 9-IlsrCH TRANSIT CIRCLE.

This instrument has been steadily em-

ployed on the regular sun, moon, and planet

work, a revision of the Astronomische Ge-

sellschaft Zones, and the Zone of Zodiacal

Stars undertaken for the Paris Astronomi-

cal Conference of 1896. From long service

this instrument is in need of important re-

pairs. The pivots have become so worn as

to need regrinding, and the illumination

should be changed so that the reticule will

be illuminated by a beam of light in the

optical axis of the instrument, instead of a

beam cast from one side, as at present. As
soon as the alterations of the 6-inch transit

circle, which are noted later, are completed,

the whole staff for meridian observations

will be transferred to that instrument, and
the 9-inch transit circle will be put under
repairs. The report of Assistant Astrono-

mer King, in charge of the instrument at

the close of the fiscal year, is transmitted

herewith.

THE 6-INCH TRANSIT CIRCLE.

Since this instrument was mounted two
years ago a serious defect in the form of a
diurnal change in the constant of azimuth,
following changes of temperature, has been
a source of annoyance and embarrassment
and a serious detriment to the usefulness

of the instrument. Since March last a sys-

tematic and patient investigation of this

defect has been carried on by Professor Up-
degraff with the object of "determining,

and if possible, removing the cause. Suc-

cessive changes have been made in the in-

strument and its supports as a result of this

investigation, without in any way altering its

form (which could not be done without en-

tirely rebuilding it) , and there is reason to

believe that the success of these changes is

already assured.

This instrument was built by Messrs.

Warner & Swasey, of Cleveland, Ohio,

from designs by Professor William Hark-

ness, U. S. N., following closely the pattern

of the latest instruments by E-epsold, of

Hamburg. It would be presumptuous to

criticise the result of the experience of

the oldest and most skilful instrument-

makers in the world, and yet I can

not believe that this form of instrument

will ever be entirely free from uncertainty

in the errors of azimuth or level, or both,

for the reason that in order to assure pre-

cision in other respects a principle has been

sacrificed which has been recognized as

fundamental in the construction of astro-

nomical instruments for at least two hun-

dred years, viz. , that the instrument itself

should be directly supported on a substan-

tial foundation of masonry. In this form

of instrument the pivots are supported by

a skeleton work of metal by which they are

raised sixteen inches above the piers. Dif-

ferences in the rate of expansion between

the masonry of the piers and the metal sup-

port of the pivots become immediately ap-

parent in the azimuth or level of the in-

strument, and some evidence of this will, I

believe, be always apparent. If these errors

can be reduced to something manageable

under normal conditions, there will still re-

main the probability that abnormal condi-

tions and sudden and excessive changes of

temperature may still make them incon-
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veniently apparent. In this connection I

may observe that preparations have been
made for a south meridian mark for both

the 6-inch and 9-inch meridian circles, but
no steps have been taken during the year to

erect them.

THE CLOCK SYSTEM.

The effort to bring the department of

meridian observations, which is the real

raison d'etre of the Observatory itself, to a

state of the highest eflSciency and up to the

most modern standard of requirement, has

included not only a thorough overhauling

of both meridian instruments, but also an

examination, and if possible an improve-

ment in the clock system of the Observa-

tory. Critics who are in no way responsible

for results, and who probably would not

carry out their own suggestions if they were,

have had a standing grievance against the

Observatory because it has not put its

clocks underground. In point of fact very

few observatories do put their clocks

underground. The notable exception is

Pulkova. It is difficult to maintain a clock

underground and not ruin it by rust. The
experiment was tried in the very early days

of the Naval Observatory and abandoned

after the valuable Kessels clock had been

nearly sacrificed to the experiment. If,

however, a clock can be inclosed in air-

tight case from which the air has been par-

tially exhausted, it should be entirely re-

moved from the influences of temperature,

pressure and humidity, and it should, theo-

retically, be as safe in a vault as above

ground. This is the principle which has

governed the construction of the clock vault

of the Naval Observatory. The vault is

dug in the basement of the clock house,

which stands on the highest eminence in

the Observatory grounds, a knoll of quite

abrupt grades, of a gravel soil, and so situ-

ated that the natural drainage is away from

the vault in all directions. The vault is

built with double walls and roof and thick

concrete floor, the space between the walls

being filled with nonconducting material.

The air of the vault is dried by gas and
proper provision is made for ventilation.

The air-tight cases containing the clocks are
of metal and glass, and in each is exposed
in full view a rust gauge of bright steel,

which is closely watched, and its condition

reported to the Superintendent at frequent

intervals. The Kessels clock, which is re-

garded as the standard, is regulated to mean
time, and as it is not capable of sustaining

the electrical connections necessary for

chronometric connection on the clock cir-

cuit, it is compared with the sidereal

sounder by coincidence of beats by the aid

of a microphone, the beats of the clock be-

ing wholly inaudible to the unaided ear.

So far the whole arrangement has proved

on the whole satisfactory, and the rate of

the Kessels clock reduced to a constant of

almost 0. Some trouble has been expe-

rienced in making the clock case actually

air-tight, and if the experiment (for I re-

gard it as no more than an experiment)

fails, it will be from this cause. Professor

Updegraff's report is herewith transmitted.

THE 12-INCH EQUATORIAL.

This instrument has undergone extensive

alterations during the year. It was re-

mounted in April, and has been employed

in charge of Assistant Astronomer Theo.

I. King, since that time. This instrument

is used for the benefit of visitors admitted

to the Observatory at night.

THE PRIME VERTICAL TRANSIT INSTRUMENT

AND 5-INCH ALTAZIMUTH.

These instruments have remained in

charge of Assistant Astronomer G A. Hill,

in continuation of the observations for

variation of latitude.

I invite the attention of the Bureau to

Mr. Hill's report, as evidence of the spirit

in which the Observatory has been (and
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Still is) criticised by outside astronomers.

Malice has dictated these criticismSj to my
knowledge, for thirty years. In this in-

stance ignorance becomes a valuable acces-

sory.

THE 40-FOOT PHOTO-HELIOGRAPH.

Photographs have been taken of the sun

daily whenever the weather and other cir-

cumstances would permit. During the

absence of the photographer, Mr. George

H. Peters, on duty with the eclipse expedi-

tion, his place was supplied by Mr. E. A.

Boeger. computer.

THE TOTAL SOLAR ECLIPSE OF MAY 18, 1901.

By virtue of a provision of the urgency

deficiency bill of the last session of Con-

gress, the Observatory was enabled to equip

and put in the field an expedition to the

island of Sumatra to observe the total

eclipse of the sun of May 18, under charge

of Professor A. N. Skinner, U. S. IST. Pro-

fessor Skinner's very interesting prelim-

inary report of the expedition and its re-

sults is forwarded herewith. A detailed

report will appear in conjunction with a

report of the eclipse of May 28, 1900, in a

forthcoming volume.

It may very reasonably be asked whether,

in view of the meager results on account of

cloudy weather on the day of the eclipse,

the expense of sending an expedition to such

a distance was a justifiable outlay of public

money. The reply would be that a chance

of failure on account of the weather was one
of the conditions which attached unavoid-

ably to the undertaking. Other expedi-

tions were less fortunate and secured no re-

sults at all. But the real answer is that

results, no matter how meager, fully justify

the outlay, because such results are not to

be judged by themselves, but are to be re-

garded as forming a part of the general sum
of observations of this and other eclipses.

The problems presented will be solved, not

by the recorded observations of any one

person at any one time, but by the accumu-

lation of such observations in the general

account of human knowledge. From this

point of view even one photograph, or a

single observation of contact, would have

fully justified the entire outlay. At Fort

de Kock ten excellent negatives were ob-

tained, which were acknowledged by foreign

astronomers to be the best made by any
party in the field, and at Solok, the Observa-

tory's other station, contacts were observed

and some photographs obtained. I am
satisfied with the results.

A serious drawback to the expedition has

been the withdrawal for so long a period of

an important part of the Observatory's as-

tronomical staff.

An acknowledgement is due the War
Department for uniform courtesy to the

expedition both on board the transports

and at Manila, and to the commanding
officer of the U. S. S. General Alava for

much valuable assistance.

COMPUTATIONS AND PUBLICATIONS.

Since my last report the whole computing

force of the Observatory has been assembled

in one division, instead of being distributed

to the various instruments as heretofore.

This change has resulted in a decided econ-

omy of time and labor, and is generally in

the interests of system and efficiency. All

astronomical observations, by whomsoever

made, are turned over to the computing

division for reduction, it being understood

that the author is consulted as to the meth-

ods of reduction and exercises a general

supervision in cooperation with the officers

at the head of the division. Professor

Eichelberger has been placed in charge of

this division, and in his absence with the

Sumatra eclipse expedition his place was

supplied by Assistant Astronomer King, up

to the close of the fiscal year.

During the year the first volume of the

new series of Washington Observations has
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been published and distributed. The second

volume is ready for the press and will be

printed immediately. A third volume is

nearly ready, and other volumes will follow

as rapidly as the material can be prepared

for the printer, and until the accumulation

of unpublished work is exhausted. This

breaks the long suspension of printing

which has been a source of anxiety for

several years. Leniency in criticism of the

quality of the work thus issued is not asked

nor expected. Scientific work must stand

or fail on its merits. But it would be an

encouragement, little to be expected, if the

scientific world of this country could appre-

ciate or acknowledge the efforts to bring up

to date work long in arrears. Appreciation

from abroad is not wanting, and has been

gratefully acknowledged.

NAUTICAL ALMANAC OFFICE.

Professor W. S. Harshman was appointed

Director of the Nautical Almanac March

28, 1901. Up to that time and since the

retirement of Professor Simon Newcomb
the direction had been in the hands of a

professor of mathematics who held the post

in addition to his regular duties at the Ob-

servatory. The Almanac demands the un-

divided time and attention of a competent

director. This need had become imper-

ative. Professor Harshman has had the

advantage of long experience in the office

in a subordinate capacity. He has system-

atized and regulated the office and brought

the work up to date, the regular issue of

the Almanac three years in advance having

failed. The oflBce is now in a high state

of efficiency, and general harmony and en-

thusiasm prevail in its staff. The Nautical

Almanac has been noted, since its founda-

tion in 1849, for thoroughness and precision

in its methods and for superior excellence

in its personnel. That this quality is still

dominant is shown by the high stand taken

by several of its staff in the competitive ex-

aminations for professorships. The report

of the Director of the Nautical Almanac is

herewith transmitted.

THE BOARD OF VISITORS.

The Board of Visitors established by the

naval appropriation act approved March 3,

1901, which went into effect on July 1, met
in April, and since that time and prior to

July 1, two duly constituted committees of

the board have visited the Observatory

officially. The law provides for one ' an-

nual visitation to the Observatory at a date

to be determined by the Secretary of the

Navy, and * * * such other visitations,

not exceeding two in number annually,

by the full board or by a duly appointed

committee as may be deemed needful or

expedient by the majority of the board.'

The board has already made the full num-
ber of visits allowed by law to any one

year.

THE DEPARTMENT OF NAUTICAL INSTRU-

MENTS AND GENERAL STORE-KEEPER

AND DEPARTMENT OF CHRONOM-

ETERS AND TIME SERVICE.

By the detachment of Lieut. Commander
Charles E. Fox in May, the last remaining

officer of these departments was withdrawn,

and both of these important departments

left without any regularly assigned person-

nel whatever. The regulations for the

government of the Observatory issued by

the Department provide for three officers

for this work. I believe this situation is

unique in the public service. It is hard to

make bricks without straw, but that is the

situation of these departments at the pres-

ent time.

As the work could not cease, a computer,

previously detailed from the astronomical

department has been put in charge of these

departments, with one of the clerks of the

Observatory in charge of the books. This

arrangement is not only improper, but is

prejudicial to the service and injurious to
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the individual. I have in previous reports

made specific recommendations looking to

the establishment and maintenance of a

permanent force for these departments. I

renew these recommendations. The accom-

panying reports show the volume of busi-

ness in these departments for the year.

THE PRIME VERTICAL TRANSIT AND THE

ALTAZIMUTH.

Sir: In compliance with paragraph

twenty three of the regulations governing

the United States Naval Observatory, I re-

spectfully submit the following report of

the operations in my department during

the year ending June 30, 1901.

Before proceeding to report upon the ob-

servations secured with the instruments I

desire to invite the attention of the superin-

tendent to the following extract from Sci-

ence for January 11, 1901, page 42 :

" We find, also, that the total number of

separate observations with the prime verti-

cal transit was 164, less than one-half the

number of nights in the year, while those

with the altazimuth, used as a zenith tele-

scope, numbered a little more than the days

in the year. At the international geodetic

stations the observers are expected to make
about sixteen double observations on every

clear night."

Attention is also invited to this extract

from the same publication, but of date Jan-

uary 4, 1901, page 4 :

" There are. also intimations that some-

thing is wrong with the prime vertical tran-

sit, and altogether the impression made on

the reader is that, after seven years of

effort to equip the observatory with the

best instruments, it is doubtful whether

a single one of real importance, except

the great telescope, is in order for first-

class work."

The writer of these editorials in Science

clearly indicates that his conceptions of the

amount of astronomical observing to be ob-

tained with an instrument in the prime

vertical are absurd.

Taking up the first extract, I wish to

answer it. I was, by orders of the Depart-

ment, as well as by yourself, detailed last

spring as an observer in one of the parties

sent south to observe the eclipse of the sun,

and for six weeks I was detached from the

instrument.

From April 15 to May 1, I was directed

to give my whole time to preparing for ship-

ment the apparatus to be used in the eclipse.

From May 1" until June 1, 1900, I was at

Grif&n and Barnesville, Ga., engaged in

preparing for the phenomena just men-

tioned. In addition, I observed at both

places on fifteen nights, to determine their

latitude and longitude.

The wisdom of the Observatory displayed

in having those two fundamental positions

determined is well illustrated by the mis-

fortune that came to an observer who went

to Africa. He trusted to an approximate

latitude and longitude, and found at the

instant of the eclipse he was entirely out-

side of the shadow line.

If the writer of the above extract was

only superficially informed of the time

necessary to secure a complete observation

of a star across the prime vertical, he would

not have attempted to make a comparison

between the number of observations secured

during the same period with the prime

vertical and the zenith telescope. It will

take about four hours per night to observe

sixteen pairs of stars with the zenith tele-

scope, the number usually obtained by those

engaged in the variation of latitude work.

In the same time it is impossible for anyone

using the prime vertical to secure more than

four or five, and had the writer consulted

an astronomer he would have found that

out.

During the past spring I observed prac-

tically all night on each in which the sky

was clear, and over a tour of observing of
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nine or ten hours the largest number of star

observations I could possibly obtain was
nine or ten.

As an additional answer to his senseless

criticism, I would invite the attention of

the superintendent to a comparison of the

number of observations made with our in-

strument with that obtained by the only

other astronomer who is now continuously

observing with the prime vertical transit.

In 1900 I obtained in ten and one-half

months observing 164 observations. The
observer at Pulkova for the full year made
106. Since 1896 I have secured 1,150 ob-

servations. In the same time the prime

vertical at Pulkova has yielded 755. This

record will be found in Professor Albrecht's

report on the variation of latitude for 1900,

a copy of which is in the library.

The remarks contained in the second ex-

tract are equally absurd.

In justice to our prime vertical transit, I

desire here to state that it is of a better

form, it is built in a more symmetrical

manner, and its mounting permits of de-

termining the errors it may have in a more

complete manner than any other now in

use.

In 1898 I obtained about 125 observa-

tions of a Lyrse in the full daylight, as well

as in the night. The range between the

greatest and least declination for the whole

year's work, including every observation

made, and the good, fair, and poor seeing

that obtained for each, was 1.44". If four

observations are rejected, because they

stand out so markedly from the others,

made at a time when the seeing was very

poor, and so noted in the observing book,

the range is reduced to 1.04".

There is not in existence a meridian

circle, vertical circle or zenith telescope

that has been used to observe the same star

or pair of stars, throughout the year, that has

as small a range as that in the declina-

tion, or latitude secured with it. The

probable error of a single observation for

that series, including the variation of lati-

tude, is db0.16".

I have during the year made[]an investi-

gation of the form of the two pivots at-

tached to the instrument. I have ex-

amined each throughout the length of its

bearing surface in the Y's, and the results,

which will be printed in the volume con-

taining the observations secured with the

instrument, do not indicate that either pivot

is out of parallelism with the cube, or that

their departure from a true cylinder is of

enough magnitude to affect an observation.

In the past year I have made 619 ob-

servations with the aid of both instruments.

The reduction of the observations on the

sheets, which have all been made by my-
self, are practically complete to the Ist of

January, 1901.

Last fall I made a complete rediscussion

of the prime vertical transit observations,

basing the derived latitude upon the star

places obtained from the New Catalogue of

Fundamental Stars, prepared by Professor

S. Newcomb. After it was finished the re-

sults were transmitted to Professor Al-

brecht, of the Central Bureau der Inter-

nationalen Erdmessung, Potsdam, Ger-

many, to be used by him in his annual

paper upon the ' Variation of Latitude.'

From that discussion the following mean

yearly latitudes were obtained :

o / //

1894 38 55 14.51

1895 -52

1896 .61

1897 .46

1898 -45

1899 .43

1900 .55

Mean 38 55 14.50

Reduction to the clock room —.52

Latitude of Naval Observatory 38 55 13.98

The individual observations of all prime

vertical transits up to December 31, 1899,

are now ready for the printer. The intro-
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duction to the volume to contain them is

three fourths completed, and will be

finished in time to transmit it to the Gov-

ernment Printing OflSce by the last of July

or middle of August.

The 5-inch altazimuth was used during

the year principally as a zenith telescope,

in connection with the prime vertical tran-

sit. I am not making zenith-telescope ob-

servations exclusively with it, but only of

those stars that are observed with the

prime vertical, and which permit of being

observed by Talcott's method.

This observatory is the only one in this

country equipped with a prime vertical

transit and for that very reason the major

portion of the data we are securing for the

study of the variation of latitude is made
with it.

George A. Hill,

Assistant Astronomer.

ANNUAL BEPORT OF THE SECRETARY OF
AGRICULTURE, 190L

f\,THE Fifth Annual Keport of the Secre-

tary of Agriculture, Hon. James Wilson, is

considerably longer than in former years,

reflecting thereby the great growth and de-

velopment which has attended this Depart-

ment during his administration.

WEATHER BUREAU.

He announces an important extension of

the forecast field of the Weather Bureau,

which now includes reports from certain

points in the British Isles and on the con-

tinent of Europe, from the Azores, Nassau,

Bermuda and Turks' Island. The Atlantic

forecasts based upon these reports now form

part of the regular night forecasts issued in

Washington. Three new forecast districts

have been established—in Boston, New
Orleans and Denmark. An extension of

the forecast to farmers through the Rural
Free Delivery is contemplated. Substan-

tial improvements are reported in the De-

partment's system of wireless telegraphy,

of which the Secretary states in conclusion :

While there is much experimental work yet to be

done before the present system is reliable for inter-

ship communication, or before any two systems can

work within the same field without each rendering

the other useless, such progress has been made by the

Government experimenters that, with no interference

by private systems, stations can be successfully oper-

ated over at least 150 miles of coast line, and they

are now in operation on the North Carolina and Vir-

ginia coasts, and soon will be instituted between the

Farallone Islands and the mainland and Tatoosh

Island and the mainland, on the Pacific coast.

ANIMAL INDUSTRY.

A large portion of the report covers the

subject of animal industry. The grand

total of animals and animal products ex-

ported during the year exceeded $250,000-

000 in value. This vast foreign market is

Only preserved to our producers by the in-

defatigable efi'orts of the Department and

the rigid inspection exercised through the

Bureau of Animal Industry. This Bureau

inspected for export 385,000 cattle, 228,000

sheep and 48,000 horses and mules, and

nearly 1,000 vessels carrying live-stock.

Imported animals were also inspected to the

number of 342,000, and, where necessary,

quarantined. The Secretary suggests that

with the enormous interests our stock-

raisers have at stake, and inspection or

quarantine affording, after all, a relative,

not an absolute guarantee of protection, it

might be well for this country to follow the

example of Great Britain and exclude live-

stock from other countries entirely. The
meat-inspection service involved the inspec-

tion at time of slaughter of nearly 37,000,-

000 animals. Of the more than 5,000,000

cattle inspected, the condemned carcasses

were about one-fourth of 1 per cent. ; of the

6,500,000 sheep, one-tenth of 1 per cent.
;

and of 24,000,000 hogs, one-third of 1 per

cent. In the control of indigenous diseases,

1,500,000 inspections were made and over

45,000 cars disinfected in the Texas fever
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service alone. In the repression of scabies

in sheep nearly 8,000,000 animals were in-

spected and over 1,000,000 dipped under

the supervision of the Department inspect-

ors. In combating the disease known as

' black leg ' the Bureau distributed over

1,500,000 doses of vaccine, the result being

to reduce losses in affected herds to less

than 1 per cent. , where formerly it was in

most cases about 10 per cent. To aid in

detecting tuberculosis in cattle and glan-

ders in horses, over 44,000 doses of tuber-

culin and 7,000 doses of mallein have been

supplied. The Secretary points out the se-

rious evil resulting from a system of State

inspection, whicJi, if it became general,

would effectually prevent the marketing of

live-stock in some sections, and would de-

stroy much of the usefulness of the Federal

inspection. He regards the present condi-

tions as so menacing to the interests of the

cattle industry in the West and Southwest,

that he has requested the Attorney-General

to cooperate in bringing the matter before

the Supreme Court for decision as to the

constitutionality of these State laws. This

request has been favorably received and the

assistance of the Department of Justice

promised.
PLANT INDUSTRY.

The organization of the Bureau of Plant

Industry is reported. It has brought to-

gether in one group investigations in plant

physiology and pathology, botany, grasses

and forage plants, pomology, and the ex-

perimental gardens and grounds including

the experimental farm at Arlington, and the

introduction of foreign seeds and plants.

Plant Physiology and Pathology.—Investiga-

tions in plant physiology and pathology

have been lately devoted to the study of

cotton diseases, diseases of orchard fruits,

and of forest trees and construction timber.

An interesting discovery to cotton-growers

is reported of a cowpea resistant to the

fungus that destroys the cotton roots. The

cowpea being used in rotation with cotton,

the securing a resistant cowpea will be of

the greatest possible value to cotton-grow-

ers. Eemarkable success is reported in

experiments in plant-breeding to secure

samples of cotton resistant to wilt and
other diseases. Numerous valuable hy-

brids have also been developed. One from

an American upland cotton and an Egyptian

variety promises to be greatly superior to

either parent. The Department has been

for several years trying to secure by breed-

ing a race of oranges resistant to frost.

A cross of hardy Japanese with the Florida

sweet orange has resulted in the hardiest

evergreen orange known, and there is

promise of ultimately securing a fruit both

hardy and of good quality. Considerable

success has also been attained in breeding

raisin grapes resistant to the disease known
as ' coulure.

'

Botanical Investigations.—In botanical in-

vestigations important work has been done

on seeds, improvement of crops, and

methods of crop production in our tropical

possessions, and prevention of losses to

cattle in the West from eating poisonous

plants. The low germination of commer-

cial samples of Kentucky blue-grass seed

was investigated. It was found that there

is a stage in harvesting this seed when

heating takes place in the tops of the grass,

piled in windrows, which tends to destroy

the germination of the seed. This can be

avoided by methods of handling the grass,

but the Department is experimenting with

machinery which will dry the moist seed

without permitting it to heat. Compara-

tive experiments regarding the relative

value of American and European clover

seed give results strongly in favor of the

former, at least under conditions prevalent

in this country. A remedy has been found

which, when promptly administered, is

effectual in the treatment of animals

poisoned from larkspur and poison camas.
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The agricultural conditions of our new

possessions are being thoroughly studied,

and special attention is being given to the

production in these possessions of tropical

crops, for which the United States pays

out millions of dollars annually. Eaising

coffee in Porto Rico has been the subject

of special study. Our annual importations

of this valuable crop now amount to $70,-

000,000. The Secretary asserts that much

loss has resulted to the cattle industry in

the West in recent years, owing to the in-

judicious management of ranges. The

Department's experiments show that much

could be done, under proper control, to re-

store the ranges to their original condition,

and he recommends action by Congress,

giving the President authority to secure for

the experimental needs of his Department

such tracts of public range lands as may be

necessary.

Pomological Investigations.—The pomolog-

ical investigations have been especially di-

rected to the extension of the fruit markets

abroad and to the encouragement of the

domestic production of fruits hitherto

largely imported. Prune-growing has been

made the subject of special study ; also

the growing of European grapes in the

South. Attention is called to the rapid

increase in our exports of apples since the

magnificent showing of this fruit made by

this Department at the Paris Exposition.

Arlington Farm— Tea Experiments.— Prog-

ress is reported in preparing the Arlington

farm to serve in conducting experiments,

as an adjunct to the Department. The
Secretary cordially commends the experi-

mental work now carried on at Summer-
ville, S. C, under the direct supervision of

Dr. C. U. Shepherd. About 4,500 pounds
of high-grade tea, which found a ready

market, were produced here during the

year.

Introduction of Valuable Seeds and Plants.—
Great activity has characterized the intro-

duction of valuable seeds and plants from

abroad, with most satisfactory results. The
development of the rice industry in Loui-

siana and Texas since the introduction by

the Department of the Japanese rice, dur-

ing the past three years, has been remark-

able. At the same time our imports of

this product have decreased from 154,000,-

000 to 73,000,000 pounds. The United

States imports yearly nearly $800,000 worth

of macaroni. Macaroni wheats have been

introduced in the past two years very suc-

cessfully into the Dakotas and also into

Kansas and Nebraska. Fully 90 per cent,

of the date palms introduced in recent

years from Africa are now growing vigor-

ously in Arizona and southern California.

This year a collection of the choicest varie-

ties in Egypt have been obtained. Prog-

ress is reported in the introduction of Egyp-

tian cotton. The imports of this product

now amount to about $8,000,000 yearly.

Congressional Seed Distribution.—In regard

to the Congressional seed distribution, the

Secretary states that he has endeavored to

meet the wishes of Congress in every way
possible and to secure seeds of as high a

character as can be obtained under the con-

ditions under which the work is done. It

has been arranged to send out cotton seed,

tobacco seed, sorghum seed, and sugar-beet

seed, and grasses and forage plants, under

the direct auspices of the Department, and

not through the contractor.

BUREAU OF SOILS.

The Division of Soils has recently been

made a Bureau and has received increased

financial resources, which enable it to ex-

tend its scientific investigations, as well as

its practical operations.

Soil Survey.—An extensive review of the

work of soil survey shows that the areas

surveyed and mapped during the year ex-

ceeded 3,500,000 acres, making a total of

nearly 6,000,000 acres surveyed during the
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past two years. The field work, including

preparation of reports, transportation and
supplies, has cost an average of $3.26 per

square mile, or about 51 cents per hundred
acres. A part of the expense has been paid by
state organizations, and effective coopera-

tion has been had with the stations. The
demands for soil survey in various parts of

the country continue to be received in ex-

cess of the ability of the Bureau to comply.

The Secretary enumerates sundry impor-

tant results in the work of the survey, but

dwells especially upon what has been

achieved in connection with tobacco. Es-

pecially successful have been the experi-

ments made by the Bureau in the growing

of a fine type of Sumatra leaf on certain

soils in the Connecticut Valley. During

the past year nearly 43 acres have been

grown under the direct control of the De-

partment experts. An interesting feature

of the experiment is that the bulk of the

cost, estimated at $20,000, has been invested

by the farmers themselves, and it is grati-

fying to record that their enterprise has

been rewarded far beyond their expecta-

tions. The recommendations of the De-

partment have also been followed in the

methods of curing tobacco in Pennsylvania,

with the result of effecting a saving from

the ravages of the black rot, exceeding one-

half million dollars. Urgent demands for

assistance in the tobacco industry have

reached the Department from Kew York,

Wisconsin, Texas and Florida. Eeferring

to the reclamation of alkali lands, to which

attention has frequently been called in the

reports of the soil survey, the Secretary

says that he is more and more convinced

that to carry the lesson home to the indi-

vidual it will be necessary for the Depart-

ment itself to undertake a practical demon-

stration of the efficiency of drainage. The

necessity of a special study of climatology

in connection with the soil work is pointed

out. " The time has come," says the Secre-

tary, " when the work should be taken up
on a scale commensurate with the extension

of at least two or three crop interests. It

is certain that the immediate benefit to the

farmers will amply repay expenditure."

WORK OF THE BUREAU OP CHEMISTRY.

In this Bureau investigations into the

composition, nutritive value and adultera-

tion of food products have been continued.

This work during the year was devoted

particularly to the study of preserved meats,

the composition and nutritive value of the

preserved article being compared with the

original, and the preservatives, if any were
employed, determined. Food products im-

ported into this country, and suspected of

adulteration or of containing injurious con-

stituents, have also been examined. The
Secretary is authorized to inspect, through

the Bureau of Chemistry, American food

products intended for export. Unfortu-

nately, Congress has not provided appropri-

ations adequate to the proper execution of

this law. The Secretary adds that it is

important that our food products going

abroad be pure and wholesome, and that

we should protect our exporters against

discrimination in foreign countries.

In connection with the Bureau of For-

estry, the chemist is taking up the work of

forest chemistry, and is studying forest

trees in their relation to the soil and the

products they yield. Among the chemical

industries immediately dependent on forest

productions are the tanning industry, manu-

facture of wood pulp, production of wood

spirit, charcoal and other products. The

sugar laboratory of the Bureau continues to

study all the chemical problems relating to

the production of sugar-producing plants

and the manufacture of sugar. The chief

part of this work is devoted to the study of

sugar beets. The work that the Bureau of

Chemistry is doing for other departments

of the Government is considerable and con-
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stantly increasing. By agreement with the

Secretary of the Treasury, the chief of the

Bureau has been designated as supervisor

of sugar tests in the laboratories of the ap-

praisers in the ports of ISTew York, Phila-

delphia and Boston. The other depart-

ments to which the aid of the Bureau of

Chemistry has been extended are the War
Department, the Post-Ofifice Department,

the State Department and the Department

of the Interior.

In cooperation with the Ofl&ce of Public

Road Inquiries, a laboratory for the study

of road materials has been organized in the

Bureau of Chemistry. The prime object of

this laboratory is to aid road-builders in

selecting the best available materials in

their localities.

WORK OF THE BUREAU OF FORESTRY.

Another of the newly organized bureaus

is that of Forestry. The Secretary reports

that this Bureau is cooperating with the

Federal Government, with several States

and many private owners in handling their

forest lands. Altogether, assistance has

been asked for a total area of 52,000,000

acres, of which 4,000,000 are held by pri-

vate owners. The work of forest manage-

ment is reviewed in some detail. During

the year nearly 800,000 acres under pri-

vate owners were examined by representa-

tives of the Bureau, and four detailed work-

ing plans, covering 226,000 acres, were

prepared. The working plan for the Black

Hills forest reserve was completed and
working plans were undertaken for the

Prescott and Big Horn and the Priest

River reserves.

Forest investigations include the study

of commercial trees and economic tree-

planting, of forest fires, grazing, lumbering,

forest productions, and other important
lines. The region containing the proposed

Appalachian forest reserve was examined
in cooperation with the United States Geo-

logical Survey, and nearly 10,000,000 acres

were mapped, lands classified and the for-

ests carefully studied. The Secretary re-

gards the creation of the proposed forest

reserve as urgent in order to protect the

headwaters of important streams, to main-

tain the already greatly impaired supply of

timber and to provide a national recrea-

tion ground. Upon the request of the Sec-

retary of the Interior, the effects of grazing

and forest fires were investigated on twelve

of the forest reserves.

In the study of economic tree-planting in

cooperation with farmers and others in

making forest plantations, 46,145 acres

were examined and plans were prepared

for nearly 6,000 acres, while 148,000 ap-

plications for tree-planting plans were re-

ceived.

THE OFFICE OF EXPERIMENT STATIONS.

The Secretary reports, as the result of a

broad inquiry made through the Of&ce of

Experiment Stations, that by far the largest

part of the work of the stations has direct

relation to the important agricultural in-

terests of the communities in which they

are located.

The work of the stations is becoming

better understood by the farmers, and a

broader, deeper foundation of scientific in-

quiry is being laid each year. Cooperation

between this Department and the stations

continues to increase, and the value of

these cooperative methods to the agricul-

tural interests are very generally acknowl-

edged. As a result of the practical confi-

dence so attained, Congress and the State

Legislatures have shown a disposition to be

liberal with this Department and with the

stations. The movement for the separation

of the office of director of the station from

that of president of the college has ad-

vanced, and at present there are but eleven

States and Territories in which the college

president exercises the functions of director



December 20, 1901.] SCIENCE, 959

of the station. At the same time, the

amount of teaching required of station of&-

cers has been materially reduced.

The experiments of the station in Alaska,

with headquarters at Sitka and subsidiary-

stations at Kenai, on Cook Inlet, and at

Eampart, in the Yukon Valley, are re-

garded as distinctly encouraging. From
all the evidence received at the Depart-

ment, it seems clear that agriculture may
be sufficiently established in this Terri-

tory to serve as an important aid to the

mining, lumbering and fishing industries.

During the year a station has been estab-

lished in Hawaii. Among the first work
at this station was the planting of taro,

with the special object of studying the dis-

eases seriously affecting that crop. Prob-

ably 50 per cent, of the working population

in these islands depend on taro for their

daily food, and, owing to these diseases

and the attendant deterioration of the crop,

the price of taro has increased 500 per cent,

in the last decade. Some other diseases of

fruits and vegetables call for study, and

poultry experiments have been inaugurated

with a view to increasing the supply of

poultry. It is reported that live chickens

sell in Honolulu at $15 a dozen and eggs at

40 and 50 cents a dozen. Hogs bring from

10 to 17 cents a pound on the hoof, and ex-

periments have been undertaken in the

feeding of swine with various tubers and

roots.

The station at Porto Eico has not yet

been fully established, owing to the difficulty

of securing suitable land for the purpose.

In the meantime, such investigations will

be undertaken as can be pursued on lands

leased or loaned by persons ready^to engage

in cooperative work with the station direc-

tor. Some preliminary investigations in

coffee culture have already been arranged

for.

The Secretary earnestly recommends that

the annual appropriations for all these sta-

tions be increased to $15,000, the same as

the National Government contributes at

present to all of the other stations in the

various States and Territories.

The Philippines.—He regards it as ex-

tremely desirable that agricultural investi-

gations should be undertaken in the Philip-

pine Islands under the War Department
and in cooperation with the Department of

Agriculture. In furtherance of this work,

the Secretary recommends an additional

appropriation of $15,000 for the ensuing

fiscal year ' to institute agricultural inves-

tigations in the Philippines and, if feasible,

to locate and maintain an agricultural ex-

periment station there.'

Agricultural Education.—An increase in

college-extension work in agriculture is

noted and stress is laid on the movement
for the establishment of secondary schools

of agriculture and the introduction of the

elements of agriculture into the rural

schools, as hopeful signs of progress in agri-

cultural education. The Secretary suggests

that his Department, already giving aid to

rural schools in various ways, should take

a still more active part in encouraging this

work. He recommends encouragement by

distributing seeds and plants to establish

school gardens, by furnishing schools with

collections of specimens of insects, of plant

diseases, and other illustrative material,

and by supplying the teachers with such

publications of the Department as may be

useful to them.

Aid to Farmers' Institutes.—He reviews very

fully the great development in the work of

farmers' institutes. In 1899 over 2,000

farmers' institutes were held in this coun-

try, attended by over halfa million farmers.

These were held in forty-three States and

Territories. The Secretary thinks that

there is room for much useful work by his

Department in aid of this and other move-

ments for the education of our farmers in

the improvement of our agriculture. He
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has therefore asked for a special appropria-

ation of $5,000 to enable the Office of Ex-

periment Stations to enlarge its work with

a view to giving definite aid and encourage-

ment to farmers' institutes in the different

States.

Nutrition Studies.—Thedietary studiesand

experiments in cooking, digestion and me-

tabolism, have been conducted in various

parts of the United States in cooperation

with experiment stations, agricultural col-

leges and universities. The results of

nutrition investigations already made

should, the Secretary thinks, be practically

and beneficially applied to the feeding of

men wherever a considerable number of

persons are to be fed on a systematic plan.

He instances the hospitals for the insane in

the State of New York, the annual cost of

food for which is over $1,000,000, and

states that of the $26,000,000 expended for

100,000 persons maintained in the public

institutions in 'New York State alone,

$6,000,000 is expended for food. He urges

investigations to determine the best dietary

for the use of our soldiers and civil officers

in tropical regions, and states that a special

appropriation of $5,000 has been asked for

the study of the food supply and consump-

tion of people living in the tropics.

IRRIGATION MATTERS.

The Secretary devotes a great deal of

space to a discussion of irrigation investiga-

tions. These have been conducted through

the Office of Experiment Stations, and em-
brace (1) studies of irrigation laws and the

social and industrial institutions of irri-

gated agriculture
; (2) investigations of the

methods by which water is conserved, dis-

tributed and used.

Titles to Water.—In reference to the first

subject the Secretary states that ibhe char-

acter of the titles to water finally recognized
will do more than all other influences com-
bined to determine whether the Western

farmers ought to be tenants or proprietors.

Naturally, this makes the disposal of the

water resources of the West a matter of

vital importance not only to the persons

directly interested, but to the country at

large. Every consideration which justified

the general government in the control, the

survey, and disposal of public lands, ap-

plies equally to the orderly and just estab-

lishment of titles to water by public au-

thority, either state or national. He points

out the confusion and trouble and almost

endless litigation frequently attending the

settlement of this question, and declares it

to be absolutely necessary that some simple

and final method of determining and pro-

tecting rights to streams should be pro-

vided. In the meantime the conditions, as

they exist in arid states, are being carefully

studied by the Department.

Improved Instruments.—Irrigation experts

of the Departments have designed improved

instruments for measuring water, by which

registers are now furnished to irrigators at

about one-half the cost of the foreign in-

struments.

Irrigation in Humid Regions.—Attention is

directed to the growth of irrigation in the

humid regions, and the remarkable fact is

stated that in Louisiana more money has

been expended on pumping-plants in the

past two years than in any arid state. By
irrigation, rice-growing in Louisiana and

Texas has raised the price of land origi-

nally worth $5 to $10 per acre to $50 and

even $100 per acre.

Legislation by Congress.—The Secretary ex-

presses the belief that irrigation will, in the

near future, become a subject for legislation

by Congress, there being important reasons

why it should have the attention of that

body. At the same time, he says that

those best informed believe that the uncer-

tain character of water rights can only be

remedied by a larger measure of public

control and the making of certain classes of
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irrigation structures permanently public

works. These, it is urged, should not be

owned by private parties, and the argu-

ment produced in favor of constructing

reservoirs by act of Congress is the same
which justifies setting aside forest reserves

and the maintaining of a force to control

them. On the other hand, the Secretary

points out that an appropriation of money
by Congress to construct such irrigation

works will bring the country face to face

with a new Government policy and will

carry a larger measure of public control

over the water resources of the West than

has hitherto prevailed or been sanctioned

by public sentiment.

Land Laws affecting Irrigation.—He re-

views the influence of land laws on irriga-

tion development, stating that laws which

control the disposal of 500,000,000 acres of

arid public lands must have a vital influ-

ence upon the success of irrigated agricul-

ture. He condemns the desert-land act,

stating that 640 acres is more land than a

man of moderate means can cultivate under

irrigation. Cutting down the entries from

640 to 320 acres is an improvement, but he

believes in the entire repeal of the desert-

land act and in requiring settlers or home-

steaders to cultivate as well as live on their

land.

The Grazing Lands.—Referring to the

grazing lands, he says probably 400,000,000

acres of the public domain has no agricul-

tural value except for pasturage. It is at

present an open common, with no laws for

its protection or disposal. He refers to

the frequent conflicts of the farmers under

irrigation with the range stockmen, and

recommends, as a remedial and beneficial

measure, the leasing of the grazing land in

such a way as not to interfere with the

homesteader. The rentals, he believes,

would amount in the aggregate to a large

sum, which could be appropriately applied

to the reclamation of the irrigable lands.

He points out that such leasing is not an
experiment, as it has been successfully

tried, although in a limited way, in Colo-

rado, Idaho, Montana, Nebraska, Utah
and Wyoming. He winds up the discus-

sion of this subject by presenting the fol-

lowing conclusions :

1. That private enterprise will have, to

be supplemented by public aid in the con-

struction of certain classes of irrigation

works if we are to secure the largest devel-

opment of Western agriculture.

2. That reservoirs located in the chan-

nels of running streams should be public

works,

3. That the first step toward national

aid for irrigation should be the passage of

enlightened codes of water laws by the

States to be benefited.

4. That the land laws should be modi-

fied by repealing the desert act and by re-

quiring cultivation as well as residence on

a homestead.

5. That the non-irrigable grazing lands

should be leased in small tracts so as to

unite the irrigable and the pasture lands.

WORK IN ENTOMOLOGY.

Under this head the Secretary reports the

successful introduction and establishment

in California of the fig-fertilizing insect,

with the result that it has been thoroughly

established at several points, and that the

Division of Entomology is now ready to

supply fig insects to any grower after he

has succeeded in raising to the bearing

stage caprifig and Smyrna fig trees. The
discovery is reported, by an expert of the

Division sent to Asia for the purpose, that

the San Jose scale is not indigenous to

Japan, but that it is so in north China. It

has been found in a section of that country

where there have been no fruit importa-

tions, and all fruits are of native sorts.

Further, in this district, it was found to

have a natural enemy—a ladybird beetle,
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of which the expert in question has col-

lected many specimens and forwarded them

to "Washington, and steps will be taken to

acclimatize this important species. This

importation will doubtless prove of extreme

value to fruit-growers in this country. An-

other valuable importation of the ladybird

beetle was of one which feeds upon several

distinct species of plant lice accidentally

imported into this country from Europe.

BIOLOGICAL SURVEY.

The Survey is engaged in mapping the

natural boundaries of the crop belts of the

country. Its aim is to furnish farmers

with lists of products likely to be success-

ful, so far as climatic conditions go, in dif-

ferent parts ofthe country. During the past

season the work of mapping the life zones

and crop belts has been continued, par-

ticularly in Texas and California. A fiber

plant, closely related to the Mexican istle

or Tampico plant, is found growing in great

abundance over a large part of the arid

Sonoran zone. In view of the great quan-

tity of fiber of other species of agave im-

ported into this country ($12,000,000 worth
in 1900) , the Texas species is likely to prove

of great value.

In response to constant complaints, the

Survey has prepared and distributed a cir-

cular of direction for the destruction of

prairie-dogs, and is now conducting experi-

ments in the Dakotas, Nebraska, Kansas
and Texas, with a view to discovering

remedial measures against this pest, cheap
enough for general use. It has been dis-

covered that the bullock oriole and the

California least tit feed extensively on the

orange and olive. In Texas, the large

blackbirds, known as jackdaws, and which
have been slaughtered in great numbers for

the millinery trade, are particularly useful

owing to their feeding habits in the rice

and cabbage-growing districts. In addi-
tion to its other duties, the Survey is

charged with the general supervision of

matters relating to game protection. In

aid of the preservation of native birds and

game it has published bulletins on the laws

governing the transportation and sale of

game, digests of State game laws, etc. Car-

rying out the provisions of the Lacey act,

the Secretary acknowledges his obligations

to three other executive departments, the

Treasury, Interior and Justice, to several

railroad and express companies, and to

many State officials and individuals. Under
the system of permits established for the

transportation of foreign wild animals and

birds, 186 permits were issued during the

year, covering the entry of 350 animals and

nearly 10,000 birds. Numerous violations

of the laws regulating interstate commerce
and game have been reported to the De-

partment and in many instances it has

been called upon to assist in prosecuting

the offenders.

THE DIVISION OF STATISTICS.

The work of this Division consists largely

in the preparation of reports relative to the

principal products of the soil, including the

extent and geographical distribution of the

area of production, the condition and pros-

pects of the crops during the growing sea-

son, and the quantity, quality and disposi-

tion of the products harvested. It has

included also reports on various branches

of rural economics, such as transportation,

wages of farm labor, cooperation in agricul-

tural industries, etc. An urgent demand
exists for broadening the scope of the work

of this Division. But this cannot be done

without enlarging its appropriations. Tel-

egraphic interchange of crop reports has

been arranged for with the governments of

some of the principal grain-growing coun-

tries of Europe. In furtherance of the plan

to place the crop reports in the hands of

the farmers as early as possible, a system

of cards containing the most important
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points of the statistician's monthly report

has been adopted. These cards are mailed
promptly after the publication of the tele-

graphic summary to postmasters through-

out the country with the request that they

be promptly displayed in their offices. The
Secretary recommends the enlargement of

the Division under Bureau organization.

PUBLIC ROADS.

In establishing an Office of Public Eoad
Inquiries, the object was to promote the

improvement of public roads throughout

the country. Efforts were first directed to

ascertain the condition of the roads, the

state of public opinion in regard to their

improvement, the obstacles in the way,

and the best methods to be employed in

securing better roads—such has been the

work of this office up to the present. For

spreading information and awakening in-

terest, nothing has been found so effectual

as the ' object-lesson,' or sample roads,

which, during the past year, have been

built in nine States under the advice and

supervision of the office. In building these

sample roads, machines have been loaned

by manufacturers and carried free by the

railroad companies, while the local com-

munity furnishes material and labor. Dur-

ing the year, for the better carrying out of

the work of the office, the United States

was divided into four divisions, the eastern,

middle, western and southern, each under

a special agent.

PUBLICATIONS.

In the performance of its duty to diffuse

the information acquired through its several

Bureaus, Divisions and Offices, the main

dependency is upon the issue and distribu-

tion of publications. This work, therefore,

affords a fair reflex of the intelligence and

activity of the investigating branches of

the Department. The Secretary deplores

the fact that this condition has not been

as fully recognized in the appropriations as

it should be, and the work of publication

has, therefore, not kept pace with the won-
derful growth and development of the De-
partment. He deplores particularly the

unavoidable suspension toward the close of

the year of the work of both printing and
distribution, and that no less than thirty-

five worthy employees had to suffer distress

by being furloughed through no fault of their

own. Notwithstanding these restrictions,

there were issued during the year 606 sepa-

rate publications, aggregating nearly 8,000,-

000 copies. Nearly 3,500,000 copies were
Farmers' Bulletins, of which two thirds

in round numbers were distributed under
Congressional orders. With the increased

appropriation and the accumulated copies,

this year's supply of these bulletins will,

under the present law, which assigns four-

fifths, instead of two-thirds, to the use of

Congressmen, make the allowance of each

Senator, Representative and Delegate 15,-

000 copies. A special building has been

rented to be devoted exclusively to the

storage and shipment of Farmers' Bulle-

tins, of which not less than 7,000,000 will

have to be printed this year. The amount
provided, however, for material and labor

in their distribution is quite inadequate and

must be supplemented by a special appro-

priation, if the demands of Congressmen

are to be met. Referring to the great de-

mand for the Year-book and the growth of

the Department, the Secretary points out

the inadequacy of the quota assigned the

Department. When the edition of this

work was 300,000 copies, 30,000 were

placed at the disposal of the Department,

the same as now, notwithstanding that the

edition to-day is half a million copies.

The demand for the publications of the

Department continues to be greatly in ex-

cess of its ability to supply. Many of

these—over 24,000 copies last year—were

sold by the Superintendent of Documents.

This is almost three times as many as the
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sales made by that oflBcer of the publica-

tions of all other Departments of the Gov-

ernment. A special appropriation has been

asked for to carry on more effectively the

work of illustration, which the condition

of the appropriations in recent years has

caused to be somewhat neglected. Over

140 persons are employed, including edi-

tors, proof-readers, artists, clerks and

laborers, in the work of publications, and

these are greatly hampered, owing to their

segregation in different buildings in crowded

and inadequate quarters.

ACCESSIONS TO THE LIBRARY.

Over 4,000 books and pamphlets were

added to the Library during the year.

These included many books of special value

in the work of the Department and a large

number of scientific periodicals. Every
effort is made in the Library of the De-

partment to meet the demands occasioned

by the constantly broadening fields of in-

vestigation entered upon by the Depart-

ment, and to aid educational and scientific

workers engaged elsewhere upon kindred

work. The Department Library is regarded

as the headquarters of agricultural litera-

ture, and should be able to meet demands
from without as well as within the Depart-

ment. The Secretary calls attention to the

danger of destruction by fire of the 70,000

pamphlets and books now in the Library,

owing to the character of the building at

present occupied by the Department.

ACCOUNTS AND DISBURSEMENTS.

Congress appropriated $3,303,500 for the

United States Department of Agriculture

for the fiscal year ended June 30, 1901, be-

ing an increase of $558,920 over the appro-
priation for the preceding year. When
all accounts shall have been finally set-

tled the payments will amount to about
$3,220,000.

The regular appropriation of $15,000 for

each of the 48 agricultural experiment sta-

tions in the several States was also made.

On June 30, 1901, the unexpended bal-

ance of the appropriations for the year

1899, amounting to $28,899.27, were cov-

ered into the Treasury.

During the year $6,340 was paid for

rental of leased buildings in Washington.

Owing to inadequate accommodations, Con-

gress, at the last session, provided for the

lease of additional buildings,, and the rental

for the fiscal year 1902 will exceed $10,000.

EXPORTATION OF AGRICULTURAL PRODUCTS.

The highest record previously attained in

the export of agricultural products—in 1898

—was surpassed by over $90,000,000 in the

fiscal year of 1901, when a value of over

$950,000,000 was reached. Of the mer-

chandise sent abroad during the year, 65

per cent, originated on the farm. Of for-

eign customers for our agricultural prod-

ucts, the United Kingdom stands first,

taking over 50 per cent. The next most

important markets are afforded by Germany,

France, the Netherlands and Belgium, in

the order named. The Section of Foreign

Markets has begun the preparation of a most

comprehensive report on the character of

our agricultural importations received by

the United Kingdom, from countries other

than the United States. The importance

of this report is evidenced by the fact that,

large as were our exports to the United

Kingdom, they comprised only one-third of

the foreign farm produce purchased by that

country. Special statistics have been com-

piled by the Section of Foreign Markets

relative to our trade in farm products with

our new insular possessions. Our agricul-

tural exports to Cuba, Porto Rico and the

Philippines during the year comprised about

53 per cent, of the domestic merchandise

sent to these islands. Our imports of agri-

cultural products from these islands ex-

ceeded our exports by just $30,000,000.
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CONCLUSION.

The report concludes with a review of the

development of agriculture and commerce
during the past twenty years, and of the

contributions by the Department of Agri-

culture to the progress of events and the

building up of domestic and foreign trade.

The Secretary says that coincident with

this growth numerous institutions have
grown up in this country and abroad, de-

voted to the application of science to the

service of agriculture, thus creating a great

demand, at good salaries, for the right sort

of men. Each nation is seeking to extend

its productions, and is depending more and

more upon the aid of science. Men com-

bining knowledge with practical experience

and ability are hard to get, and hence the

Department has to face the necessity of

paying much higher salaries, or of being

compelled to either lose opportunities of

getting the best men or to lose some of

those who, under its training, have devel-

oped such qualities as make them excep-

tionally valuable.

He concludes by saying that he would

urge upon Congress, in the strongest terms

and for the best interest of the country,

such liberality as will enable him to obtain

and retain the best men that can be found

to fill the important places at his disposal.

MEMBERSHIP OF THE AMERICAN ASSOCIA-
TION.

The following have completed their mem-
bership in the American Association for the

Advancement of Science during the month of

November

:

Samuel L. Bigelow, Ph.D., Asst. Prof. Chemistry,

University of Michigan, Ann Harbor, Mich.

Thos. A. Chittenden, Instr. in Mechanical Engineer-

ing, A. & M. College, W. Raleigh, N. C.

Patrick B. Delany, Electrician, Inventor, South

Orange, N. J.

Wm. Fox, Asst. Prof. Physics, The College of the

City of New York, New York, N. Y.

Manuel R. Gutierrez, Prof. Physics, Normal School,

Calle de las Vietimas, No. 1, Jalapa, Vera Cruz, Mex.

John J. Hollister, Mining Engineer, Gaviota, Santa

Barbara Co., Cal.

John W. Leonard, Author-Lawyer, Wheaton, 111.

Wm. L. Martin, Augusta, Ga.

George H. Maxwell, Chairman, Natl. Irrigation

Ass'n, 1827 Phelps Place, Washington, D. C.

Charles P. Nott, Palo Alto, Cal.

C. Howard Parmly, Asst. Prof. Physics, The Col-

lege of the City of New York, New York, N. Y.

Wm. B. Potter, Ch. Eng. Ry. Dept. G. E. C, Gen.

Elec. Co., Schenectady, N. Y.

Ferdinand A. Schiertz, Rosario Mines Ltd., Guada-
lupe y Calvo, Chihuahua, Mexico.

Solon Shedd, Prof. Geology and Mining, State

Agric. College, Pullman, Wash.

Dr. Edw. G. Spaulding, Instr. Philosophy, Tlie Col-

lege of the City of Mew York, New York, N. Y.

Dr. Edw. W. Taylor, Instr. Neuropathology, Har-

vard Medical School, Boston, Mass.

Jos. B. Tyrrell, Mining Engineer, 181 Metcalfe St.,

Ottawa, Canada.

SCIENTIFIC BOOKS.

Practical X-Ray Work. By Frank T. Eddy-

man, B.Sc. (Lond.), F. I. C. London, Scott,

Greenwood & Co. ; New York, D. Van Nos-

trand Company. Price, $4.00.

This little book, as the name indicates, seems

to be a thoroughly practical guide for the be-

ginner in X-ray work. As would be expected,

the scientific knowledge to be gained by even a

careful study of the treatise must be almost

entirely empirical. The scope and purpose of

such a book quite preclude treating the physics

of the subject in any but a statement-of-fact

way.

The work is divided logically into three parts
;

the first part, wisely brief, treats of the history

of the development of X-ray practice
;
the sec-

ond, of the apparatus and of its management

;

the third, of practical X-ray work.

It is to be noted that Mr. Eddyman is a phys-

icist and presumably trained in the science of

the subject ; also that he has charge of the radio-

graphic work in a large hospital, and so has had

ample experience in the practical application of

X-ray diagnosis in surgical and medical cases.

Such a combination is almost necessary if one

is to prepare a book of real value on this sub-

ject. The author seems to have succeeded ad-

mirably, giving only enough of the pure physics

to make the application of it intelligible, and
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going into the detail of manipulation with

great care and thoroughness.

In Chapter II., dealing with sources of elec-

tricity, somewhat more space than is necessary-

seems to be given to primary batteries, since in

this country at least such sources of current are

seldom if ever found desirable. The use of the

alternating-current supply is discouraged rather

briefly (p. 42) when we consider that a motor-

generator is known to be a very convenient and

efficient method of deriving a low-voltage direct

current from a higher-voltage alternating source.

A very important point in the design of con-

tact breaks is emphatically presented (p. 66)

and exceedingly well explained. It is very de-

sirable that the duration of ' make ' be long as

compared with the time of 'break'; thus an

interval is allowed long enough for the current

to reach a maximum value before it is inter-

rupted. Makers quite often pay too little at-

tention to this, and writers frequently ignore it

altogether.

The classification of breaks (p. 66) should, in

the writer's opinion, include a fifth, viz., me-

chanical breaks. Such breaks have been used

in this country with nauch success.

In the description of various tubes (Chap. 5),

it is a cause of surprise and regret that one or

two very effective American tubes are not men-

tioned. The automatic regulating tube invented

by Sayen is used all over the United States and
has been highly spoken of abroad by no less

authorities than Lord Kelvin and^Rontgen him-

self. The scope and plan of the book in gen-

eral is such as to commend it to the writer as

the best of the few that have yet appeared on
the subject.

It should be a very valuable aid to all en-

gaged in X-ray work who have not had much
experience of their own, though, as the author

clearly states, such personal experience is abso-

lutely necessary to all who would produce re-

liable results.

Very little seems to be said in Mr. Eddyman's
book about the use of X-ray methods in medical

diagnosis, though that line has been considerably

developed in this country. The results of in-

vestigators in all countries except in England
seem to have been rather consistently over-

looked. Arthur W. Goodspeed.

Lehrbuch der Meteorologie. Von Dr. Julius

Hann. Leipzig, Tauchnitz. 1901. Eoyal

8vo. Pp. xiv + 805. Pis. 8. Charts 15.

Figs. 111.

That a text-book of meteorology from the

hand of the leading meteorologist of the world

would be a masterly presentation of the subject

was a foregone conclusion. No one is better

qualified than Dr. Hann to write such a book.

As director of the Hohe Warte in Vienna
;
pro-

fessor in the Universities of Vienna and of

Graz ; editor of the Meteorologische Zeitsschrift ;

a life-long original investigator of the widest

range of meteorological phenomena ; an earnest

student of meteorological publications in all

languages. Dr. Hann has brought to his latest

work a wonderfully rich experience and an

amazing fund of knowledge.

The ' Lehrbuch der Meteorologie ' is more than

a text-book. It is rather a treatise on meteor-

ology. It ranks as a worthy companion to the

same au^thor's 'Handbuch der Klimatologie.

'

The * Lehrbuch ' is not intended to be a ' popular

'

presentation for beginners, nor is it adapted for

general reading. It is a systematic and concise

review of the whole subject of meteorology, as

complete as is possible within the limits of 800

pages. Nothing of any importance is omitted.

Admirable brief historical summaries of the dif-

ferent topics are followed by references to the

results of the most recent investigations. So

many, so well selected, and so complete are the

references, in text and footnotes, that the book

is indispensable to every student of meteorology

simply as a bibliography. In fact, teacher

and student alike will want to have this vol-

ume always close at hand, on their desk, or on

the nearest shelf of their bookcase.

Since Schmid published his classical ' Lehrbuch

der Meteorologie,' in 1860, no author has at-

tempted so complete a presentation of the sub-

ject as has been given by Dr. Hann. In its

general plan the new ' Lehrbuch ' is not unlike

that of Schmid, allowing for the natural changes

which have resulted from the advance of the

science during the last forty years. Schmid'

s

' Lehrbuch ' was a landmark in its time, and is so

still, as a classic. Hann's ' Lehrbuch ' now occu-

pies, and will continue to occupy, a similar

position. Schmid' s book was overweighted
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with tabular matter and with mathematical dis-

cussions. Dr. Hann has very wisely reduced

his tabular matter to a minimum, and has de-

voted an appendix to the consideration of the

more important physical theories which involve

mathematical treatment. A few of the shorter

and simpler formulae only are included in the

general text. By this arrangement the text is

unencumbered, and the reading becomes easier

and pleasanter. None of the modern text-

books of meteorology, of which there are many,

attempt to cover the field which Dr. Hann has

so successfully covered. Hence no comparison

of the new ' Lehrbuch ' with these text-books is

desirable, or even possible.

There is clearly no need to outline the con-

tents of such a book as that now before us.

Throughout, in the arrangement of the contents,

the treatment of each subject, and the selection

of the references, the hand of the master is

clearly seen. If we were to single out one

chapter which is likely to be of the most gen-

eral interest to meteorologists at the present

time, it would probably be that dealing with the

theory of extra-tropical cyclones, a subject in

the discussion of which Dr. Hann has taken a

very prominent part, he being a strong advocate

of the dynamic theory of the origin of these

disturbances. In this country, Mr. H. H.

Clayton, of Blue Hill Observatory, and Pro-

fessor F. H. Bigelow, of the Weather Bureau,

have made interesting contributions to this dis-

cussion. An excellent summary of the main

facts in the case is given, and the position of

the author is made clear by the statement (p.

586) :
" Es soil also hier die Ansicht vertreten

werden, dass es zwar atmospharische Storungen

und damit Wirbelbildungen mannigfachen Ur-

sprunges giebt, dass aber die Hauptursache

derselben, namentlich aller grosseren und

langlebigeren atmospharischen Wirbel, in den

Storungen der grossen atmospharischen Zirkula-

tion zu suchen sein diirfte."

Americans may well take satisfaction in no-

ting the frequent references made by Dr. Hann

to the work of Mr. H. H. Clayton and of his

associates at Blue Hill Observatory, and also to

that of the Weather Bureau. For a book of the

size of this ' Lehrbuch ' there are comparatively

few illustrations in the way of charts and

weather maps. Since the publication of Bar-

tholomew and Herbertson's new 'Atlas of Me-
teorology,' however, there is not much need of

introducing charts into text-books of meteorol-

ogy, especially when the books are of such a

grade as the present one. There are four half-

tone views of clouds
; one of lightning ; two of

hail-stones, and one of a waterspout. This

waterspout is the one which occurred off the

southern coast of New England on August 19,

1896 (see Science, N. S., Vol. IV., 1896, p.

718). Isothermal, isanomalous, isobaric, wind

and rainfall charts are included.

It is seldom that a reviewer has so pleasing a

task as that involved in writing a notice of

Hann' s ' Lehrbuch der Meteorologie. ' The book
is a masterpiece. E. DeC. Wakd.

A Manual of Determinative Bacteriology. By F. /^

D. Chester, Delaware College Agricultural

Experiment Station. N. Y., The Macmillan

Co. Price, $2.60.

Systematic bacteriology is the hete noir of the

bacteriologist. The amount of confusion which

exists in literature regarding the description of

species is hardly conceivable. The descriptions

are found scattered through an extensive litera-

ture ; they are sometimes verbose and extended,

and at other times brief and insuflficient. Any-

thing which looks toward a simplification of

this complex problem will always be received

with relief by bacteriologists.

The work of Professor Chester is a somewhat

modest attempt to give a little assistance in this

realm of confusion. It does not pretend to be

a study of systematic bacteriology, but rather,

as the name indicates, of determinative bacteri-

ology. The author has endeavored to collect

all species of bacteria which have been suffi-

ciently described for even moderately satisfac-

toiy determination, and to arrange these within

the limits of one medium-sized book in such a

way that they can easily be found. By the use

of artificial analytical keys, based upon simple,

but important characters, the bacteria which

the author includes in his list have been classi-

fied into easily distinguishable groups.

The amount of labor which has been involved

in the collection and tabulation of these numer-

ous species, about 800 in all, is very great.
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Inevitably, also, the work is very uneven.

Professor Chester has been obliged to use as his

data the descriptions published by the numerous

bacteriologists, and inasmuch as these descrip-

tions vary so widely in their accuracy and in

the extent of the details given, there is con-

siderable difference in the completeness of the

descriptions of species listed. But this, of

course, cannot be laid to the fault of the author,

but rather to the incompleteness and irregu-

larity of the original descriptions.

Two phases of this work are of especial value,

and bacteriologists will owe a debt to Professor

Chester for introducing them. The first is the

substitution of a new, descriptive word for the

long, frequently verbose descriptions which

have been widely used by bacteriologists. The

single word ' arborescent ' is quite as descrip-

tive as the long phrase commonly found in

bacteriological descriptions. A careful study

of the essential characters of colonies, gelatin

growths, etc., has enabled Professor Chester to

select a comparatively small number of words

which are distinctively characteristic, and which

can almost always be used in place of the long

paraphrases. This makes it possible to reduce

the length of descriptions and to give them in

the form of terse sentences, with a few charac-

teristic adjectives. The work of describing

species is thus immensely simplified. The
second important addition is the arrangement

of analytical keys. This, in itself, is one of the

most important phases of the work. By the

use of these analytical keys it is quite easy to

trace any unknown species of bacterium very

quickly to its proper place in Professor Chester's

list, and then, by further study of a few care-

fully drawn descriptions, to determine whether
the unknown species corresponds with any of

those previously described. It is hardly neces-

sary to emphasize the immense value it will be

to bacteriologists to have all the known species

of bacteria systematically arranged and trace-

able by means of a skilfully devised key. In

these two respects the work of Professor

Chester will be of the utmost assistance to

bacteriologists.

The author adopts Migula's classification,

based upon fiagella, and this inevitably makes
a part of the arrangement of species uncertain.

A large majority of the descriptions of bacteria

in literature contain no reference to fiagella.

In many cases, therefore. Professor Chester has

been forced to infer the presence or absence of

fiagella, and to classify the organisms to a

certain extent in this way by guesswork.

Without attempting to criticise the value of a

classification based upon fiagella, one cannot

but deplore the fact that the classification must

be based upon characters so difficult to deter-

mine. Most bacteriologists are more interested

in the physiological aspects of bacterial action

than in their structure, and it will be a long

time before the students of bacteria will be-

come so familiar with microscopic methods as

to be able to describe the distribution of fiagella.

For species described in past years, and for

those described by many bacteriologists for

years to come, we must expect that the dis-

tribution of fiagella will be a subject not at-

tended to with sufficient accuracy to make
possible a grouping of the species according to

Migula's classification. At all events, in this

determinative list of Chester's many of the

species are classified without any knowledge

of their fiagella, and their arrangement into

groups, as Professor Chester has arranged them,

is, in many cases, therefore, a pure matter of

inference.

One other point may raise more criticism.

The author has taken the liberty to give names

to unnamed species. Where an author refers

to a bacterium by number, Chester has given

it a name. The original author will, therefore,

frequently quite fail to recognize an old friend

under a new name. The use of synonyms and

a good index of names, however, relieve some

of the difficulties arising from this wholesale

use of new names.

It is, of course, inevitable that in a work of

this sort there will be some omissions. Each

bacteriologist who is particularly well ac-

quainted with a certain group of bacteria will,

naturally, be able to look through the treat-

ment of Professor Chester and find many points

to criticise. Each specialist will, doubtless, find

some omission and be inclined to differ with

the author in regard to the proper relationship

of the species. This, however, is inevitable

and does not at all detract from the usefulness
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of the work. The work is at best a provisional

one, and one which will require constant

modification and perfection in future years.

On the whole, the work is of a high character

and must hereafter form a part of the library of

every bacteriological laboratory.

H. W. Conn.

Das Wirhelthierhlut in Mikrokristallographischer

Hinsicht. Von Dr. H. U. Kobert, mit einem

Vorworte von Professor Dr. R. Kobert.
Stuttgart, Ferdinand Enke. 1901. Pp.118,

mit 26 in den Text gedruckten Abbildungen.

The reviewer does not recall any monograph
since Preyer's ' Die Blutkrystalle ' (1871) which

presents the literature on the crystalline deriva-

tives of the blood in the manner of this little

book. In view of the medico-legal importance

of the microchemical methods for the detection

of blood, Dr. Kobert has given in detail nu-

merous directions for obtaining various blood-

pigment derivatives in crystalline form ; many
of these have originally been suggested by the

well-known pharmacologist and physiological

chemist. Professor R. Kobert of Rostock, to

whom the author—his nephew—is largely in-

debted. While the monograph is intended for

physicians and chemists rather than for the

crystallographer, purely chemical methods of

examination are only considered incidentally.

Each chapter concludes with an historical sum-

mary of the literature on its subject. Among
the topics treated are hemocyanin, in con-

nection with which the reader may now con-

sider the very recent paper by Henze (Zeitschr.

/. Physiol. Chem., XXXIII., 370), arterin and

phlebin, to prove the independent existence of

which (in distinction from oxyhsemoglobin and

hsetnoglobin) the author devotes considerable

space ; methsemoglobin and similar compounds
;

hsematin and hsemin, with many (in part unpub-

lished) data regarding the so-called Teichmann's

crystals ; haemochromogen, of the crystals of

which several photomicrographs are reproduced

and form a useful addition to the usual text-

book description ; hsematoporphyrin, melanins,

serum-proteid crystals, hsemosterin and a few

other crystalline derivatives.

Dr. Kobert' s monograph may properly be

studied in connection with Schulz's ' Die Krys-

tallisation von EiweissstofFen ' (reviewed in Sci-

ence of November 1, 1901), which likewise

deals with the blood proteids.

Lafayette B. Mendel.
Sheffield Scientific School

OF Yale University.

SCIENTIFIC JOURNALS AND ARTICLES.

The Popular Science Monthly for December
has for its first article ' A Mechanical Solution

of a Literary Problem ' by T. C. Mendenhall,

this being the noting of the relative frequency

with which words of a given number of letters

occur in the writings of various authors as com-

pared with Shakespeare. The results were

plotted in curves, and the curve derived from

the plays of Marlowe was almost identical with

that derived from the plays of Shakespeare.

Sir Robert GifFen discusses ' The Importance of

General Statistical Ideas,' showing the applica-

tion of Statistics to the solution of such ques-

tions as the probable increase of population,

food supply, commerce or manufactures. R,

T. Glazebrook describes ' The Aims of the

National Physical Laboratory of Great Britain '

and under the title ' Cement for a Modern
Street ' S. F. Peckham treats of the progress

that has been made in the manufacture of good

cements. In ' The Influence of Rainfall on

Commerce and Politics ' H. Helm Clayton

shows that there is a certain periodicity in years

of abundant rainfall and consequent plentiful

food supply and general prosperity. The po-

litical party which chances to be in power dur-

ing these seasons of plenty assumes the credit

for them which is really due to weather con-

ditions. William L. Poteat tells of ' Lucretius

and the Evolution Idea ' and D. T. MacDougal

briefly describes ' The Sensory Mechanism of

Plants.' Finally, under the caption ' The Re-

ception of the Origin of Species,' we have a re-

print of some of the more noted reviews which

appeared shortly after the publication of that

work.

Bird Lore for November-December completes

the third volume of this magazine, and contains

the index for the past year. The number com-

prises 'Recognition Marks of Birds,' by Ernest

Seton-Thompson ; 'A Bird of the Season,' by
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C. William Beebe ;
'Mocking-bird Notes,' by

Lucy Gould Baldwin ;
' A New Device for Se-

curing Bird's Pictures,' by Frank M. Chapman
;

' Bird Life in the Klondike,' by Tappan Adney,

and a poem ' On Hearing a Winter Wren Sing

in Winter,' by Lynn Ten Sprague. ' Birds and

Seasons ' now gives place to ' How to Name the

Birds,' studies of the families of Passeres, by

Frank M. Chapman, the first of a series of

papers on identification. In the Department

for Young Observers, E. W. Sinnott tells of ' My
Bird Eestaurant,' while many notes and re-

views and an account of the New York meet-

ing of the American Ornithologists' Union com-

plete a large and well-illustrated number. The

frontispiece of a ptarmigan on its nest deserves

particular mention as a fine example of pi'otec-

tive coloration.

The Museums Journal of GreatBritain contains

a brief but suggestive article by F. W. Eudder
' On the Registration of Type Specimens by

Local Scientific Societies,' showing the desira-

bility of having published records of types in

the possession of societies or individuals. E.

M. Holmes contributes a paper ' On the Ar-

ranging and Indexing of Scientific Pamphlets

in Museum Libraries,' a subject which has been

pretty well worked out in the United States.

D. P. H. discusses ' Hygiene as a Subject for

Museum Illustration ' and there are a large

number of notes froin many museums in various

parts of the world.

SOCIETIES AND ACADEMIES.
CALENDAR.

The American Association for the Advancement of

Science. A meeting of the council will be held at the

Quadrangle Club, University of Chicago, on the

afternoon of January 1. Section H (Anthropology)

"will meet in the Field Columbian Museum, Chicago

(December 31 and January 1 and 2). The next regular

meeting of the Association will be held at Pittsburg,

Pa. (June 28 to July 3). A winter meeting is plan-

ned to be held at Washington during the convocation

week of 1902-3.

The American Society of Naturalists will hold its an-

nual meeting at the University of Chicago (Decem-
ber 31 and January 1). In conjunction with it will

meet the Naturalists of the Central States and several

affiliated societies, including the American Morpho-
logical Society (beginning on January 1) ; The Amer-
ican Physiological Society (December 30 and 31)

;

The American Psychological Association and the

Western Philosophical Association (December 31 and

January 1 and 2) ; The Society of American Bacteriol-

ogists (December 31 and January 1), and The Amer-

ican Association of Anatomists (December 31 and

January 1 and 2).

The Astronomical and Astrophysical Society of

America will meet in Washington (beginning on De-

cember 30).

The Geological Society of America will meet at

Eochester, N. Y. (December 31 and January 1 and 2).

The American Chemical Society will meet at the

University of Pennsylvania, Philadelphia (December

30 and 31).

The Society for Plant Morphology and Physiology

will hold its fifth annual meeting at Columbia Uni-

versity, New York City (December 31 and January 1

and 2).

WINTER MEETING OP SECTION H, ANTHRO-

POLOGY, OF THE AMERICAN ASSOCIA-

TION FOR THE ADVANCEMENT
OF SCIENCE.

The Secretary has received the following

titles of papers for presentation at the meeting

to be held in Chicago, December 31, 1901, and

January 1-2, 1902 :

' The Beginnings of Anthropology '
: W J McGee.

' Twenty Years of Section H '
: George Grant

MacCurdy.
' The Exhibit of Hopi Ceremonies in the Field

Columbian Museum '
: George A. Dorsey.

' On Some Painted Stone Slabs from the Graves of

the Euins of Walpi ' : C. L. Owen.
' Basketry Designs in Northern California ' : Po-

land B. Dixon.
' Pueblo Indian Settlements near El Pas(j, Texas ' :

J. Walter Fewkes.
' Field Work in Arizona, 1901 ' : WALTER HouGH.
' The Anthropological Work of the Hyde Expedi-

tion '
: Ales Hrdlicka. -

' Some Observations concerning the Navaho Blanket

Industry ' : Frank Russell.
' Certain Forms of Winged-Perforated Slate Ob-

jects ' : Warren K. Moorehead.
' The Variability of Anthropometric Types ' :

Franz Boas.
' A Voice Tonometer '

: C. E. Seashore.
' The Psychological Elements of Visual Space

Orientation About a Horizontal Axis ' : EoBERT

MacDougall.
' The Sherman Anthropological Collection, Hol-

yoke, Mass. ' : George Grant MacCurdy.
' The Significance of the Cross '

: Paul Carus.
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SECTION OF ANTHROPOLOGY AND PSYCHOLOGY
OF THE NEW YORK ACADEMY OF SCIENCES.

A MEETING was held on November 25, with

Professor Farrand occupying the chair.

Professor Robert MacDougall stated some of

the conclusions of an investigation into the

' Combination of Simple Rhythm Groups in

Higher Syntheses, and their Equivalences. ' He
has found that the simplest rhythmic units are

always combined into larger groups, provided

only the units succeed each other with sufficient

rapidity. And these larger groups may be

combined into others still larger—a process to

which no definite limits can be set. The
simplest group of rhythmic units is the pair or

dipody, which appears in every rhythmic series

that admits of such grouping. The means by

which this coupling of the units is accomplished

in poetry are : Subordination of the accent of

one unit to the accent of the other, differentia-

tion in the intervals, introduction of mid-line

and final pauses, catalexis and rhyme. In any

sort of rhythm that is objectively expressed,

the first unit of a dipody receives the major ac-

cent, and also occupies more time than the

second unit. Even in a long rhythmic series,

there is properly no mere reduplication of

units, but each unit fulfils a unique function

in the series, in virtue of which it is difier-

entiated from all the other units, in emphasis

and duration and also in its internal configura-

tion.

Professor Edward L. Thorndike spoke of

some general aspects of the investigation which

he is at present carrying on into the correla-

tions amongst mental abilities. He found that

regular correlation, where each degree of one

function involves a similar degree of the other,

is by no means the rule in the case of mental

abilities. The relationships are often extremely

irregular. For instance a high degree of one

ability may go with a high degree of another

but all other grades may involve no similarity

in the other. A single coefficient of correla-

tion in such cases is of course an absurdity.

Correlations seem more marked between com-

plex than between simple abilities. A variation

of the Pearson method was outlined, which is

well adapted to work with mental correlations

and especially with studies involving few cases.

As samples of his results. Dr. Thorndike

demonstrated the absence of correlation be-

tween certain motor and mental tests, the pro-

nounced correlation between ability to spell

and ability to notice the structure of words,

the pronounced correlations between school

marks in different subjects and the lesser de-

grees of correlation in the case of objective

tests in the same subjects.

Mr. J. Franklin Messenger outlined an ' Ex-
perimental Study of Number Perception.' His

experiments had reference to the so-called

space threshold in tactile sensations, to the

fusion of touch sensations, and to the perception

of number through touch. The validity of a

threshold determined only by the distance

apart of the two points applied to the skin was
denied, because distance is only one of the

elements on which the perception is based,

and often not the most important element.

The fusion of two tactile sensations was also

denied because of such facts as the following,

that two points, one on each hand, may be per-

ceived as one point when the hands are close

together.

The speaker offered a theory of the tactile

perception of number. Number is not directly

sensed by touch, but is inferred from various

peculiarities of the tactile sensation, such as

the geometrical arrangement of the stimulating

objects, the distance apart of these objects, the

contour of the surface stimulated—and also

from the preceding sensation and the attitude

of the subject.

R. S. WOODWORTH,
Secretary.

TORREY BOTANICAL CLUB.

At a meeting of the Club at the College of

Pharmacy on October 30, the scientific program

was opened by a paper by Dr. D. T. MacDougal,

entitled, ' Some Characters of Alpine Vegeta-

tion. ' The paper was illustrated with numerous

sheets of mountain plants from Montana, many
of them with attached photographs showing

the habitat. In the Missoula region where Dr.

MacDougal was working this summer, the

growing season for many plants was about 40

days only, but the actual light][reaching the

plants may have been 30^ to 40 per cent,

greater than at sea level, and with a larger
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proportion of blue rays. These mountain tops

maybe among the dryest places on the con-

tinent or may contain swamp pockets. There

is no distinct type of Alpine vegetation as

such ; but Alpine plants are really xerophytes,

being such plants as have adapted themselves

to an insufficient water supply.

Our Alpine plants are often thought to be

identical with polar plants. But the polar

plant receives light continuously through a

long period, though the light is of little inten-

sity. The polar plant has an atmosphere of

much greater humidity, but a much colder soil.

Polar plants develop much greater thickness

of leaf. Alpine plants abound in more numer-

ous protective devices, as waxy coatings, hair,

thicker stems, and modes of propagation with-

out seeds. Poa alpina, for example, in many
mountain regions is never known to flower.

Remarks followed regarding the viviparous

state of Poa alpina, Dr. Rydberg observing its

abundance in Greenland and Spitzbergen, and

Miss Isaacs remarking on her collecting it at

7,500 feet altitude during the last summer in

Switzerland.

Dr. Underwood called attention to the rela-

tive amount of sunlight in tropical and in

northern regions, showing that the amount of

light is much greater north of the tropics, though

more oblique.

Discussion followed regarding relations of

moisture. Dr. Schoeney referred to the peculiar

erect and densely appressed stems assumed by

a cespitose Opuntia about Boulder, Colorado.

Dr. MacDougal spoke of the remarkable degree

to which many of the Cacti have adapted them-

selves to xerophytic conditions, so that they

lose water less than 3^0 as readily as in or-

dinary plant structures in similar positions.

Dr. Rydberg referred to the permanent moist-

ure found within ten or twelve inches of the

surface in the dry sand hills of Nebraska.

The second paper was by Dr. P. A. Rydberg,
' Revisions of Limnorchis,^ being a study now
printing in the Bulletin, treating of the former

genus Habenaria and of segregations accepted

from it, including the new genera Limnorchis,

the green and swamp orchids of the Eastern
United States, Piperia, Lysiella and Gymnadeni-
opsis; and the revival of the genus Blephari-

glottis of Rahnesque. The first Limnorchis de-

scribed was Koenig's ' Orchis hyperborea,' often

found in Iceland and Greenland, but rare in

America, though sometimes occurring in the

cold upper region of New York and Canada.

Discussion of synonymy and illustration by
numerous specimens accompanied the paper.

The diagnostic characters were drawn from

the spur, lip and stamens, 24 species of Lim-

norchis and 9 of Piperia being recognized.

Reference w^as made by Mr. G. H. Watson
to a remarkable growth near Ellenville, New
York, where two trees not only different in

species, but in family had so twisted together

as to become incorporated, and in response

to remarks appreciating its significance, he

promised further investigation and a photo-

graph of the trees.

Edward S. Burgess,

Secretary.

SCIENCE CLUB, UNIVERSITY OF WISCONSIN.

At the November meeting of the University

of Wisconsin Science Club, Professor C. S.

Schlicter presented a paper on ' A New Method
of Determining the Size and Velocity of Under-

ground Streams,' and A. H. Pfund discussed

'The Dispersion and Absorption of Selenium.'

During the past summer Professor Schlicter

made preliminary tests, for the Hydrographic

Division of the U. S. Geological Survey, of

the movement of streams percolating through

sands and gravels beneath rivers like the Ar-

kansas and Platte, which^ across the semi-arid

plains in vi^estern Kansas and Nebraska, en-

tirely disappear during the months of July and

August. The method devised for these tests

was an electrical one which permitted rapid and

extensive surveys to be made at low expense.

A double row of one and one-half inch drive

wells was sunk across the channel of the river.

The upstream wells were charged with a strong

electrolyte, which dissolved and passed down-

stream with the underground water. When
the chemical reached the lower wells its pres-

ence was shown by the deflection of a needle,

and the rate of movement was then easily

calculated. The underground flowage at the

places tested was found to range from 3 to 15

feet per day, and to be fairly constant, not
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varying more than 10 per cent. The gradient

at such places is 8 to 10 feet per mile.

Professor Schlicter's paper was discussed by
Professors C. R. Van Hise, J. B. Johnson, F.

W. King, F. E. Turneaure and E. A. Birge.

Mr. Pfund discussed the ' Dispersion and Ab-
sorption of Selenium.' By devising a new
method for depositing films of the aniline dyes

on glass and for photographing the interference

fringes produced by a Michelson interferometer,

the dispersion of amorphous selenium, a com-

paratively opaque substance, has been success-

fully studied. The refractive index of selenium

rises with extraordinary rapidity until at the

limit of the photographic field it reaches a value

of 3.13, one of the very highest known. In

general, the light-absorbing power of selenium

lies between that of the aniline dyes and that of

the metals. With a small concave grating, it

has been found that selenium absorbs light

more and more strongly as the end of the ultra-

violet spectrum is approached, instead of there

being a region of retransmission.

C. K. Leith.

DISCUSSION AND CORRESPONDENCE.

THE MATHEMATICAL THEORY OF THE TOP,

SIMPLIFIED.

To THE Editor of Science : Professor A. G.

Greenhill has been good enough to show me
his terse method of treating the top integrals.

As this is a subject on which Professor Greenhill

speaks authoritatively, and will interest a num-

ber of your readers, in particular his many
friends in Sections A and B of the American

Association, I suggest that it be published in

Science.
Carl Barus.

Brown University, Providence E. I.,

November 20, 1901.

Let the vector OH represent the resultant

angular momentum of a symmetrical top ;
spin-

ing about its point O is a small smooth fixed

cup, as in the Maxwell top.

Since the axis Og of the torque of gravity is

always horizontal H will describe a curve (a

Poinsot herpolhode), in a fixed horizontal plane

at a height OG above 0, the vertical vector OO
representing the constant component G of angu-

lar momentum about the vertical.

We assume that the component G^ of the

angular momentum of the top about its axis 00
remains constant, as there is nothing to alter itj

if the top is symmetrical.

Fig. 1.

Expressed by Euler's angles 6 and V the vec-

tor OH has the components (Figs. 1 and 2)

(1) OC=zG\ CK=A^sin^'^^, KU=A^'^^,

Ai denoting the moment of inertia of the top

about an axis through O perpendicular to OC.

The velocity of H is equal to the torque of

gravity Wgh sin '&, so that, denoting the polar

Fia. 2.

coordinates of H in the horizontal plane GHS!

by fi and ^, and resolving in the radial direc-

tion GH.

(2) ^= Wgh sin i? cos GHK=Wgh sin i? —
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and integrating,

(4) ip^=A,Wgh{E— cos ^).

To make the equations homogeneous, put

(5) 0G= 6, 00=^6\ 4:AiWgh= k%

so that

(6) p2= JF(^— C0S1?).

Now denoting the perpendicular GK from O
on the tangent at H by p,

(7) ^ sin i5^ = d''— (J cos 1^,

so that, eliminating i5^,

and this is the characteristic geometrical prop-

erty of a Poinsot herpolhode ; it also defines the

ti'ace of a rolling line of curvature, the intersec-

tion of an ellipsoid and a confocal hyperboloid

of two sheets, and then (5 is the angle between

the generating lines of the confocal hyperboloid *

of one sheet through H (Darboux).

Since

(9) Km=QH^—GK\

A

(10) (Q'— (?cosi9)2

Wgh_

2n^Z,

{G'— GzY

and putting cos & = z,

<"' (S)
(12) Z= (£_.)(.-., ^^^^^^

Denoting the roots of Z= by 2,, z^, Zt, and
arranging them so that

(13)

•x, ^* -x- dz ^. . „. .
then with -^r positive, — negative, as m Fig. 1,

(14)

Zl > 1 > ^2 > 2 > Zg >— 1,

dz

h V2Z'

an elliptic integral of the first kind ; and, by
inversion, z is an elliptic function of t.

To make the reduction to Legendre's stand-

ard form, put

*Proc. London Math. Society, XXVI., XXVII.

(15)

(16)

(17)

(18)

(19)

then

(20)

z= Z2 sin^
<l>

-\- Z3 cos^ i>,

z— Zz={z^—z^) sin2 0,

02— 2= (02— 23) C0S2 ^,

01— 2= (^l
— 23) A2 0,

A-.2= ' \¥^=-^

nt: V \2i 23/ J^

= /C-;^J(^-^rt.

nt.(21) Fc^= K—mt, mt^/(^-l—±'\

Then, in Jacobi's notation,

(22) <f>
= am{K— mt),

and in Gudermann's notation,

(23) z= z^Sn^^iK— mt) + z^CnHK— mt),

the expression of z or cos & by elliptic functions

oft.

Next, denoting the angle KGHhy x,

d&

(24) tan X- GK GK sin ^

V{'2A^WiihZ) V2Z
6'—J'

(25) sin ^ cos x = G^— G,

sin 1? sin x

V \2AT^Wyh{E— z)']

'

Vz
V {E—z)

Resolving transversely to GH, or rather, tak-

ing the moment of the velocity of H round G,

dtz

(26) P^-^T = Og GK= WgU&in d- GK
= WgJi {G^— G cos ^)

so that, from (6),

(27)
dTT G'— G^

W—21.+
dt 2Ai{E— z)

G^— GE
2A

S^—6E

GET dt

T iE— 2) y'2Z

involving an elliptic integral of the III. kind,

and then

(29) 4, = Tc~-x.
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But the component of the angular momentum
round, the vertical

(30) 00co»^-[-CKsin-9= G'oos^

so that

/Qix clf_G— G: COS & G—G'z
dt

G — G' 1 G + G^ 1
'

1 + z'
+

2Ai 1— z' 2^1

which gives i> as the sum of two elliptic integrals

of the III. kind, their addition into a single in-

tegral (Legendre) is shown by (28), (29).

The reduction to the Weierstrassian form is

effected, by putting

(32) pU- ea.= S Sa= \BP{z Za.),

where M is a homogeneity factor at our disposal

;

and now
»s^Mds

(33) nt=
j
^^, S=A{s— s^)[s— s,),{s— s,),

(34) p'^ti^S=iM^Z,

nt C ds r" ds

If V, o, 2 denote the corresponding values of

/i, s, S when z=^E,

(36) pv—piLi = iM%E—z)

(37) pV—ea.= <7— Sa= ^M^{E—Za)

(38) ip'v /(— 2)=Ji-3.

(39) 2:1 > -E> ^a > 2 > %, h><^> %> S.> «3.

so that
V =: Wj -f- TpU.^

;

and (28) becomes
^ .11 {*ip' vdn

(40) TT= - n< +H ^ '

k J pv—pii

with the elliptic integral of the III. kind in the

standard form of Weierstrass.

di~
a constant, H and K coincide, and

(41) p = GK=OCs\n^ — CKsin^=G^Bin-»
— Aifj. sin 1^ cos 1?,

(42) Wgh sin 1? = p^= sin »
(
G'fi — A^/^^ cos »),

and dropping the factor sin &,

(43) A^fi^ cos ^— G'fi-h Wgh = 0.

A. G. Gbeenhill,
Ordnance College,

Woolwich, Eng.

In the steady motion of the top, — =0,

CURRENT NOTES ON PHYSIOGRAPHY.

NEW ORDNANCE MAP OF ENGLAND.

The 'Colored One inch Map of England,'

now in process of publication, marks a great im-

provement on both the old and the new series of

the earlier ordnance survey inch-to-a mile maps.

Relief is shown by brown hachures, drawn with

much accuracy of expression, and by red con-

tours at intervals of 100 feet. Water is in blue,

with blue contours in the sea for every 25 feet of

depth near shore ; the chief roads are in ochre,

woodland on some of the sheets is green, and

culture is black. Most of the. sheets represent

quadrangles measuring 18 miles east andwest by

12 miles north and south ; but for southern Eng-

land the sheets frequently include larger areas,

according to some system that is not immedi-

ately apparent. Some 130 sheets have now
been published, the standard sheets costing

a shilling each. While looking over them,

local geographical features are brought vividly

to mind. The Falmouth sheet, Cornwall, in-

cludes the typical drowned valleys of Fal and

Helston rivers, open to the sea on the east side

of the even uplands back of the Lizard, and of

Loe river, closed on the more exposed western

coast by Portleven sands, one of the few beaches

of this ragged shore line. The contours along

the valley sides here and on the neighboring

Ivybridge and Boscastel sheets are of much

smoother curvature than those that follow the

coast, thus showing that the shore line in this

district of resistant ancient rocks is in that im-

mature stage of development when its irregu-

larity of detail has become greater than it was

in the initial stage. Where the coast consists

of weaker Mesozoic rocks, as shown on the

Exeter and Sidmouth sheets, a smoother shore

line of greater retreat and more mature express

sion is found. A little further east, where the

Bridport and Weymouth sheets join, the long

sweeping curve of Chesil bank is finely dis-

played.

The relations of rivers to their valleys offer

some interesting problems. In certain meander-

ing valleys the rivers sweep around the valley

curves in a most competent fashion, pressing

against their outer banks and demanding an

increased breadth of meander belt ; the Tor-

ridge in Devonshire (Chulmleigh sheet) and the
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Tamar in Cornwall (Tavistock sheet) are of this

kind. But it is more common to find the

streams incompetent to swing steadily around

the curves of their meandering valley floors
;

the headwaters of the Thames in the Cotswolds

ofler striking illustrations of this sort. The
Evenlode (Oxford sheet) and the Cherwell

(Chipping Norton sheet) are typical straggling

streams, meandering on so much smaller a scale

than their valley that they seem to wander aim-

lessly about its curving floor. The chief cause

of the incompetence of these streams is probably

to be found in their loss of volume, from having

been beheaded by the (Stratford) Avon
;
yet

some additional cause must be looked for, inas-

much as the Avon, which should be gaining in

volume as its obsequent branches increase in

length with the retreat of the Cotswold escarp-

ment, is also somewhat incompetent to follow

the pattern of its distinctly meandering valley

(Worcester and Stratford- on-Avon sheets). No
general climatic change towards less rainfall

can be appealed to, for the streams cited in

Cornwall and Devonshire, as well as certain

others in Wales, show no signs of diminished

volume by shrinking from the curvature of their

valleys. The meanders of the Torridge, above
mentioned, are remarkable for their large arc,

and for the associated interlocking or dovetail-

ing of the upland spurs that enter the valley

meanders. The spurs that enter the meanders
of the Evenlode valley appear to have been
trimmed and steepened on their up-valley side,

the result of the systematic down-valley migra-
tion of the river meanders before the decrease
of volume took place

; the distinctness with
which this delicate detail of form is shown being
a high tribute to the accuracy of the topograph-
er's work.

HYDROGRAPHY OF THE PARIS BASIN.

The geological structure of the Paris basin has
been minutely studied by Dollfus, who makes
application of his results in a discussion of the
' Relations entre la structure geologique du
bassin de Paris et son hydrographie ' {Ann. de
Oeogr.

,
XI. , 1900, 313-339, 413-435, map). The

Cretaceous and Tertiary strata that occupy most
of the basin have been gently undulated in late
Tertiary or in post-Tertiary time

; the shallow

synclines and low anticlines generally run
northwest-southeast, in accordance with the
trend of the more closely folded underlying
Paleozoic strata, which appear in Brittany and
elsewhere. The author recognizes several

classes of streams : consequent, inconsequent,

obsequent (the definition of this term does not
agree with that given by others) and secant

(traversing an anticline)
; subsequent streams

are not explicitly noted. He then shows that
many streams of the Paris basin are consequent,
inasmuch as they follow synclinal troughs. The
Somme is a good example of this class, although
it does not drain the whole length of its syncline

(p. 317). The eastern part of the syncline is

occupied by the Aisne, which is led southward

8o Kiuowi

by the Oise, away from what appears to have
been its original westward extension to the

Somme
;
the Oise being secant to several anti-

clines on its way to the Seine just below Paris.

This diversion is ascribed to capture (p. 318),

though the causes and proofs of capture are not

clearly set forth. The diversion might possibly

be consequent on a rise in the floor of the syn-

cline between the Oise and the head of the

Somme.
While many examples of consequent synclinal

streams are indicated, they are usually of rela-

tively small volume. A number of the larger

streams frequently follow oblique courses, seem-

ingly indifferent to the anticlines that lie across

their way, and for this inconsequent behavior

no full explanation is ofiered. The antecedent

origin of the Meuse through the Ardennes is

discarded (p. 330) on what seems insufllcient

evidence
;

its gorge is explained as the result
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of retrogressive erosion by a Belgian stream,

which is thought to have captured the Meuse
from an assumed westward course south of the

uplands, a process that seems inadmissible in

view of the continuity of the Ardennes as a

divide elsewhere. The numerous subsequent

streams in the eastern part of the Seine system

are not recognized as such ; and the subsequent

valley-lowlands, opened on weak strata, between

the cuestas that are maintained by stronger

strata, are not regarded as certainly due to dif-

ferential erosion (p. 326), although no specific

reasons are given to justify this scepticism. The
Loire, whose former northward course from the

Central plateau to the Seine is proved by the

distribution of crystalline gravels, is explained

as having been turned to its present westward

course past the site of Orleans by one of the

chief anticlines of the region ; but its extension

southwest past Blois and Tours seems to have

been taken with little regard to the numerous

anticlinal and synclinal axes mapped there.

The former northward course of the Loire, as

above stated, may perhaps give explanation to

the peculiar westward deflection of the Aube,

upper Seine and Yonne along a subsequent

valley south of the cuesta of calcaire grassier to

the point where the Loing, a smaller stream,

turns their vinited waters throxigh the cuesta to-

wards Paris. The Loing seems to represent the

former course of the Loire. While that large

river ran here, one of its subsequent branches

might, with more or less aid from differential

elevation, naturally enough have captured the

Yonne, upper Seine and Aube, which then con-

tinued in their deflected course after the Loire

had been turned away to the west.

HERCEGOVINA.

A students' excursion from the University of

Vienna through Bosnia, Hercegovina and Dal-

matia, under Penck's leadership, in the spring of

1899, led that geographer to prepare two essays

on the physical features of the region visited

(' Geomorphologische Studien aus der Herce-

govina,' Zeitschr. deutsch.-oesterr. Alpenvereins,

XXXI. , 1900, 25-41, ' Die Eiszeit auf der Bal-

kenhalbinsel,'(?^o6M«,LXXVIII., 1900, 133-136,

159-164, 173-178). Stiongly folded Mesozoic

limestones occupy most of the country traversed.

They have been extensively denuded and in

some areas reduced to plains, while elsewhere

mountains of strong relief still remain. Some
of the latter possess well-defined cirques and

moraines of former local glaciers. Large sink-

holes abound in the highlands. Much of the

upland surface exhibited bare limestone ledges,

the typical Karst landscape. The lower course

of the Kerka river lies across one of the plains

of denudation whose surface evenly truncates

the inclined limestone strata ; but the plain is

now elevated and trenched by the river, and in

the young gorge thus formed extensive traver-

tine deposits have produced a beautiful group

of falls, back of which stretches a narrow,

branching lake. In other cases, dislocation is

believed to have accompanied elevation. Many
streams that flowed on the surface of the low-

lands before their elevation now escape to the

sea from enclosed basins by underground pas-

sages, reappearing further on in great springs,

and thus leaving the uplifted land forms more

than usually intact. The undersigned also, as a

member of Penck's party, has written a brief

account of this ' Excursion in Bosnia, Hercego-

vina and Dalmatia ' (Bull. Geogr. Soc. Phila.,

III., 1901, 21-50).

W. M. Davis.

NOTES ON ENTOMOLOGY.

With the coming of the new century we have

two new entomological journals. One, entitled

Revue Busse d? Entomologie, is issued bimonthly

by a committee of six editors, several of whom
are well known to entomologists. It is a gen-

eral journal, containing descriptions of new

species, synopses, etc., but most of the articles

are devoted to the Russian fauna. Each num-

ber contains a bibliography of current entomo-

logic literature appertaining to the Russian

fauna. The other journal is the Zeitschrift fur

systematische Hymenopterologie und Diplerulogie,

published by F. W. Kouow, of Teschendorf,

Germany. Six numbers are to appear each

year. Its title indicates its intended scope, but

several biologic articles have already appeared

in its pages.

It has long been known that the species of

Orina, a genus of Chrysomelid beetles, were

viviparous. Recently Mr. Champion and Dr.
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Chapman have investigated this matter,* con-

firming the previous knowledge, and discover-

ing that one species is ovo-viviparous. They

find that the eggs develop into larvae in the

ovarian tubules, and increase in size during

their progress down the oviduct. This indi-

cates that fecundation in these insects is not by

the usual method ; but how is as yet unknown.

Part I., 1901, of the journal of the Hungarian

National Museum, Termeszetrajzi Fiizetek, con-

tains world catalogues of two families of insects.

One is ' Catalogus Pipunculidarum,' by C.

Kertesz, pp. 157-168. It brings the subject

down to 1901, and includes 4 genera and 110

species. The other is a ' Catalogus Endomy-

chidarum,' by E. Csiki. It is published as a

supplement to the journal, and contains 78

genera and 585 species.

Brauer has issued another part of his ' Beitrage

zur Kenntniss der Muscaria schizometopia.^ f
This deals with the synonomy of many species

described by Bigot, Macquart and others that

belong to genera allied to Calliphora. It is pre-

fixed by a table to these genera. Nearly

twenty of the species come from the United

States, and many more from Mexico. Of especial

value are his determinations of the Bigot ma-

terial.

E. Wasmann has concluded his paper on
' Termitoxenia,'' J in which he deals with the

systematic position of the genus. In a previous

part he thought it would go in the Stethopathidse,

but now he concludes to erect for it a new
family, Termitoxenidse, intermediate between

the Eumyidse and the Pupipara. It thus falls

into Coquillett's superfamily Muscoidea.

An interesting contribution towards the life-

history of an eastern mosquito has been pub-

lished by Miss Nelly Evans. § She has studied

C'ulex fatigans, one of the species known to

* ' Observations on some Species of On'na, a Genus
of Viviparous and Ovo-viviparous Beetles,' Trans.

Ent. Soe , Lmid., 1901, pp. 1-19. 2 plates.

f Sitzungsber. Akad. Wissensch., Wien, 1899(1901),

pp. 49')-529.

X' Termitoxenia, ein neues, flugelloses, physogastres

Dipterengenus aus Term i tenn estern '; part II.

Zeilschr. f. Wisti<nsch. ZooL, 1901.

I ' Some Observations on the Life-history of Culex

fatigans, the Common Grey Mosquito of Lower Ben-
gal,' Proc. Asiat. Soc. Bengal, Aug., 1901, pp. 65-67.

attack birds. Specimens were kept a month
on fruit ; but will not deposit eggs until they

have had a meal of blood. Fertilization nor-

mally occurs after feeding, but one specimen

laid eggs that had been fertilized only before

feeding. Egg-boats are laid about four to six

days after meal of blood ; if the mosquito is

again fed, it will deposit again, and some speci-

mens laid five egg-boats. The larval stage

lasts twenty days ; the pupal stage four days.

Dr. F. Dahl has given an account of the

habits of the ants of the Bismarck archipelago.*

It is preceded by a systematic article by Pro-

fessor Forel. Dahl, however, gives tables to

the genera and species, both according to struc-

ture, and according to nesting habits. He com-

pares the fauna to that of north Germany, and
tabulates the species of the latter region accord-

ing to nest habits. The plates illustrate two
remarkable nests. One is of Camponotus quadri-

ceps in the stems of a plant. The pith is par-

tially excavated
; at places the cavity is en-

larged, and there are simple openings to the

outside. This does not affect the plant or cause

any abnormal growth. The other is a greatly

enlarged stem of a plant in which there are

many channels and cavities caused hj Iridomyr-

mex cordatus.

Dr. G. Enderlein has written on the breath-

ing apparatus of the Gastridse f (more commonly
known as CEstridse). In these larvae, which in-

fest various large animals, respiration is often

performed under difficulties, and results in con-

siderable modification of the breathing appa-

ratus. These modifications, which the author

describes in considerable detail, are summed up

as follows :

1. Complication of the closing apparatus of

the stigmata.

2. Elongation of the stigmal cleft.

3. The beginning of air reservoirs.

4. Development of the terminal tracheal

structures for the reception of oxygen by the

blood.

* 'Das Leben der Ameisen im Bismarck-Archipel,'

Mitt. Zool. Mus. Berlin, II., hft. 1, pp. 1-70, 2 pis.,

1901.

t ' Die Eespirationorgane der Gastriden,' Sitzungs-

her. Akad. Wiss., Wien, May, 1899 (1901), pp. 235-

302, 3 pis.
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Karl Verhoeff has recently added another

number to his series of articles on palsearctic

Myriopods.* This part deals with certain points

in the morphology, classification and distribu-

tion of the Chilopoda. He makes out four

pairs of mouth-parts, and five segments in the

chilopod head. The systematic part treats of

the genera Bothriogaster, Geophilus, Cryptops and
Lithobius.

Probably no one has studied the varieties of

a moth so closely as has Mr. J. A. Clark, who,

in a recent article on ' Peronea cristata Fabr.

and its aberrations,' f has elucidated and

named no less than sixty-two forms of this

British moth. Twenty-five of these aberra-

tions are here described for the first time.

Monographise Entomologicse, No. II., is to be
* A Monograph of the Membracidse ' of the

world, by G. W. Buckton. The first part has

been issued, is a quarto in size, and contains

fifty-six pages and eight colored plates. It is,

however, far from a ' monograph
'

; there are

descriptions of many species, but there are

many other species listed but not described,

and often without reference as to where they

were described. One of the new species is

from New York, The plates are rather crude.

Every coleopterist should be interested in

Mr. H. C. Fall's recent list of Coleoptera from

southern California. J Apart from the fact that,

next to the New Jersey list, it is the largest

local list yet issued, it is of great value because

of the notes on habits and variation of the

species mentioned. The total number of spe-

cies runs up to 2,197, included in 826 genera.

The long lists of Malachiidse and Tenebrionidae

are especially marvelous to an eastern collector.

Eighty -sesven new species are described, and

many others indicated, but not fully studied.

Nuttall and Shipley in continuation of their

investigations on the structure and habits of

* ' Beitrage zur Kenntnis palaarktischer Myrio-

poden,' XVI., Aufsatz. Nova. Ada. K. Lenp. -Carol.

Jifcad. Aafwr/., LXXVIL, No. 5. 1901. 3 plates.

fEtiiom. Record, 1901, pp. 227-229; 261-265;

287-293.

X
' List of the Coleoptera of Southern California with

Notes on Habits and Distribution and Descriptions of

New Species,' Occ. Papers, Calif. Acad. ScL, VIII.,

Nov., 1901, pp. 1-282.

Anopheles* have given many interesting obser-

vations. The recent parts relate to the pupa
and imago, and will be of particular value to

those interested in the external anatomy of in-

sects. The detailed descriptions of the emer-

gence of the fly from the pupa and of the feed-

ing habits of the imago are especially interesting.

In the description of the thorax the authore have

followed Brauer in the nomenclature of parts.

They consider that the first thoracic spiracle

belongs to the mesothorax and not to the pro-

thorax, as several authors have claimed.

Major Ross has issued his ' First Progress

Report of the Campaign against Mosquitoes in

Sierra Leone. ' f This crusade was largely in

the nature of an experiment to prove that trop-

ical towns, notorious for mosquitoes and malaria,

could be largely freed from these plagues by the

adoption of certain sanitary measures. It is

almost needless to say that it was successful.

Empty tin cans, buckets and broken bottles

were gathered, pools and puddles in streets and

back yards were drained, and in a few weeks

mosquitoes were rarities in Freetown.

Nathan Banks.

THE GEOLOGICAL SOCIETY OF AMERICA

.

The fourteenth winter meeting of the So-

ciety will be held at Rochester, N. Y., begin-

ning on Tuesday, December 31, in the Geological

lecture room, Sibley Hall, University of Roches-

ter. The meeting will be called to order at 10

o'clock a. m. by President Charles D. Walcott.

The annual address of the retiring president

will probably be given Tuesday evening. The
Council will hold an informal session on Mon-

day night to open and count the ballots for

officers and fellows, and will meet in formal

session at 9 o'clock Tuesday morning. If the

weather is favorable short exciarsions may be

planned ; one to see the Niagara strata of the

Genesee gorge in the northern part of the city,

and another to the Pinnacle moraine in the

southern edge of the city. Ward's Natural

Science Establishment, which is across the

street from the University, will provide a lunch

*'The Structure and Biology of Jno/j/tf/es,' Jour,

of Hygiene, I., pp. 259-276 ; 431-484, 4 pis., 1901.

t Liverpool School of Tropical Medicine, Memoir
5, part 1, 1901.
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for those Fellows who may wish to visit the

Establishment during the noon recess. The

president of the University, Dr. Rush Ehees,

and the Trustees will tender a reception to the

Fellows of the Society ab the president's house

on Thursday evening, January 2. The cus-

tomary dinner will be arranged, probably for

Wednesday evening.

No special reduction of railroad fare can be

secured for the meeting, bub during the holiday

season reduced rates can usually be obtained

from important railroad centers.

PROGRAM OF AMERICAN SOCIETY OF
NATURALISTS.

Tuesday, December 31, 1901.

8.00 P. M.. Kent Theater, University of Chi-

cago.—Address of welcome, by President W.
R. Harper. Lecture by Dr. Leland O. Howard.

Subject :
* International Work with Beneficial

Insects.'

9.30 P. M., the President's House.—A Recep-

tion to all the Societies, by President Harper.

Wednesday, January 1, 1902,

2.00 P. M., Kent Theater.—Business meet-

ing.

3.00 P. M., Kent Theater.—Discussion, Sub-

ject :
' The Relation of the American Society

of Naturalists to other Scientific Societies.'

Charles Sedgwick Minot, Harvard Medical

School ; C. B. Davenport, University of Chi-

cago ; W J MoGee, Washington ; William Tre-

lease, Washington University, St. Louis ; E. A.

Birge, University of Wisconsin ; J. McKeen
Cattell, Columbia University.

6.45 P. M., Auditorium Hotel. — Business

meeting.

7.00 p. M., Auditorium Hotel.—Annual din-

ner. Address of the President, Professor Wil-

liam T. Sedgwick, 'The Modern Subjection of

Science and Education to Propaganda.'

LOCAL COMMITTEES.

Executive.—C. B. Davenport, Chairman ; E.

O. Jordan, Secretary; W. A. Locy, Treasurer;

L. F. Barker, C. R. Barnes, John M. Coulter,

John Dewey, H. H. Donaldson, G. A. Dorsey,

F. R. Lillie, Jacques Loeb, E. P. Lyon, C. O.

Whitman.

Reception.—H. H. Donaldson, Chairman
; C.

W. Andrews, Miss Helen Culver, W. R. Harper,

Mrs. Martin A. Ryerson, G. C. Walker, Mrs.

Coonly-Ward, C. O. Whitman.
Transportation.—Frederick J. V. Skiff, Chair-

man
; G. A. Dorsey, F. R. Lillie, Willard A.

Smith.

General.—C. M. Child, C. B. Davenport,

George Dreyer, John Dewey, H. H. Donaldson,

G. A. Dorsey, W. S. Hall, L. Hektoen, E. O.

Jordan, F. R. Lillie, W. A. Locy, Jacques Loeb,

A. P. Matthews, A. R. Reynolds, C. O. Whit-

man.
RAILROADS.

The New England Passenger Association, the

Trunk Line, the Central and the Western Pass-

enger Associations have granted the usual re-

duction (one and one third fares for the round

trip) to those attending the meeting and pro-

vided with 'certificates.' The certificates, not

transferable, must be obtained from the ticket

agent at the starting-point (or, if the starting-

point is not an important station, at the nearest

station issuing certificates) to the place of meet-

ing, at least thirty minutes before the train

leaves. The going ticket may be purchased

not earlier than December 26 or later than De-

cember 31. The certificate must state that the

object of making the journey is to attend the

meeting of the Affiliated Scientific Societies at

Chicago, and they must be signed on December

31, January 1 or January 2, by Dr. L. W.
Williams and by the special railway agent in

attendance at the meetings on these three days.

SCIENTIFIC NOTES AND NEWS.

It is announced by cablegram from Stock-

holm that the Nobel prize in medicine has

been awarded to Professor Behring, the prize

in physics to Professor Rontgen and the prize

in chemistry to Professor Van't Hoff. The
value of each of the prizes is about $40,000.

The prize for the promotion of peace has been

divided between Dr. Dumant and M. Passy,

and the prize in literature has been awarded to

M. Prudhomme.

The Symons gold medal of the Royal Meteor-

ological Society has been awarded to Dr. Alex-

ander Buchan, F.R.S.
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Professor Alfred C, Haddon, of Cam-
bridge University, lectured before the New
York Academy of Sciences and the American
Ethnological Society on December 11, his sub-

ject being ' The Ethnography of British New
Guinea.' Professor Haddon sailed for England
on December 14.

The Academy of Natural Sciences of Phila-

delphia, has nominated Professor E. G. Conklin,

of the Biological Department of the University

of Pennsylvania, for vice-president ; and Dr. J.

P. Moore, of the same department, for corre-

sponding secretary.

Sir William Eoberts-Austen, K.C.B.,

F.R.S., will deliver the tenth 'James Forrest

'

lecture at the Institution of Civil Engineers

on April 17, 1902, the subject being 'Metal-

lurgy in Relation to Engineering.'

Dr. N. Sieber-Schumow, a woman, has

been temporarily appointed to fill the place of

the late Professor Nencki as head of the De-

partment of Biological Chemistry in the Imper-

ial Institute of Experimental Medicine, St.

Petersburg.

The Board of Overseers of Harvard College

has voted that ' a joint committee of the cor-

poration and this board be appointed to confer

with Mr. Alexander Agassiz and request him to

sit for a portrait to be placed in the museum as

a gift from friends of his and of the university,

there to remain a memorial of the great service

rendered by Professor Agassiz to that depart-

ment.'

An oil painting of Professor John Johnson,

LL.D., who was professor of natural science at

Wesleyan University from 1837 to 1879, has

been presented to the library.

As a memorial of the late Professor Dickson,

there have been presented to the Glasgow Uni-

versity library 388 volumes of Migne's 'Pa-

thology,' a. work which Dr. Dickson long de-

sired to acquire for the library.

A PORTRAIT of Mr. G. D. Liveing, professor

of chemistry at Cambridge University, was pre-

sented to St. John's College on December 7, as

a testimonial in recognition of his valuable ser-

vices to science, to the university and to the

town. The portrait, which is by Sir George

Eeid, is of three quarters length. Arrange-

ments have also been made for a bronze bust of

Professor Liveing, by Miss Edith Bateson, which
will be placed in the chemical laboratory during

next year.

Dr. Charles J. Essig, professor in the den-

tal department of the University of Pennsylva-

nia, has died at the age of seventy-four years.

In 1878 he organized the dental department of

the University of Pennsylvania, and was for

many years its dean and secretary. He was the

editor of ' The American Text-Book of Pros-

thetic Dentistry,' and the author of a well-

known treatise on dental metallurgy.

Mr. William Rich Hutton, a well-known
civil engineer, died on December 11 at the age
of seventy-five. He was a member of the Am-
erican Society of Civil Engineers, the Institu-

tion of Civil Engineers of London and of the

Soci6te des Ingenieurs Civils de France.

Miss H. M. Gould has given $5,000 to New
York University for the establishment of a mu-
seum of pedagogy, with the understanding that

this should be applied in the first place to an

exhibit of the work done for education by New
York University, and that this should form an

exhibit at the World's Fair at St. Louis in 1903,

and afterwards become the property of the

School of Pedagogy.

The Association of American Universities

will hold its annual meeting at Chicago, during

the last week of February next.

An election for officers of the Botanical Sec-

tion of the Academy of Natural Sciences of

Philadephia, December 9, 1901, resulted in the

choice of the following persons: Director, Benj.

H. Smith ; Vice-Director, Joseph Crawford

;

Corresponding Secretary, John T. Pennypacker

;

Recorder, John W. Harshberger ; Treasurer and

Curator, Stewardson Brown; Directors, Benj.

H. Smith, Joseph Crawford, Stewardson Brown,

Ida A. Keller, John T. Pennypacker.

Mr. Frederic A. Lucas, curator of the

Division of Comparative Anatomy at the U. S.

National Museum, lectured before the Woman's
College of Baltimore, December 8, on ' Dino-

sauria.' Sir Robert Ball, of the University of

Cambridge, Eng., lectured on December 6, his

subject being 'Other Worlds than Ours.'
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Among the lecturers before the Technology

Club of the Massachusetts Institute are Dr. Ira

Remsen, president of the Johns Hopkins Uni-

versity (Dec. 12) ; Professor George E. Hale,

director of the Yerkes Observatory (Jan. 3) I

Professor Arthur A. Noyse (Feb. 18) ; Mr.

William Barclay Parsons, chief engineer of

the New York subway (Feb. 26) ; Mr. F. H.

Newell, chief hydrographer, United States Geo-

logical Survey (Mar. 3).

Three additional lectures on archeology have

been arranged for December at the University

of Pennsylvania. The first one will be on

'The Archeology of Michigan,' by Mr. Harlan

I. Smith, of the American Museum of Natural

History, New York. The second by Stewart

Culin on ' Archeological Notes on the John

Wanamaker Expedition of 1901.' The last lec-

ture before the holidays will be on ' The Cliff

Dwellers and their Relations,' by Dr. J. Walter

Fewkes, of the United States Bureau of Eth-

nology, Washington, D. C.

It is announced that Boothia Felix has been

chosen as the headquarters for ProfessorAmund-
sen's three-year magnetic pole expedition.

Boothia Felix is a peninsula, and is the most

northern part of the mainland of North Amer-
ica, having east, Boothia Gulf; north, Bellot

Strait, and west, Franklin Channel. The mag-
netic pole is in this peninsula, the northern

point of which is in about latitude 72 degrees

north.

An assistant is wanted for the respiration

calorimeter experiments and other nutrition in-

vestigations in the chemical laboratory of Wes-
leyan University and for work in the collating

of results of foreign inquiry and preparing re-

ports for publication. A chemist or physiolo-

gist, or better, a physiological chemist, of uni-

versity training, preferably a Ph.D. or M.D., is

desired. Scholarly spirit, ability for independ-
ent research, familiarity with German, French
and other chemical and physiological literature,

or, at least, the capability of becoming familiar

with such literature are important. A man
capable of becoming a university professor or

director of a scientific establishment is desired.

The salary at the outset will be from $1,000 to

$1,500, according to the qualifications, with the

chance of increase to that of an associate pro-

fessorship or professorship. There may also be

a second position for a man of similar abilities

and academic training but with less experience

and correspondingly smaller salary, very prob-

ably the equivalent of a fellowship, with oppor-

tunities for study and advancement. The work
is connected with the inquiries regarding the

food and nutrition of man which is being car-

ried on under the auspices of the U. S. Govern-
ment in universities, colleges and experiment

stations in all parts of the country and has its

headquarters at Wesleyan University. The
association with a number of trained specialists,

the atmosphere of research, unusual library

facilities and opportunity for experimental in-

quiry, study and advancement make the posi-

tions very desirable for young and ambitious

men. Applications for either of the above posi-

tions may be made to Professor W. O. Atwater,

Wesleyan University, Middletown, Conn.

The United States Geological Survey has in

press a work entitled ' Bibliography and Cata-

logue of the Fossil Vertebrates of North Am-
erica,' by O. P. Hay. It contains a list of about

4,100 papers which bear on the fossil verte-

brates of North America and a systematic list

of all the species that have been described.

Furthermore, there goes with each species cita-

tions of all the works in which it has been de-

scribed and discussed. An estimate shows that

there arealtogether about 40,000 citations. The
book forms bulletin No. 179 of the Survey, and
will be issued probably early in the coming

year.

Henry S. Carhart, professor of physics in

the University of Michigan, and Horatio N.

Chute, instructor in physics in the Ann Arbor

high school, are writing a new work on physics,

which will be completed in about two months.

The work will be called ' High School Physics.'

The London Times states that Dr. Charles

Balfour Stewart has proceeded to Sierra Leone

under the auspices of the Liverpool School of

Tropical Medicine to study the methods suc-

cessfully utilized by Dr. Logan Taylor in deal-

ing with malaria. Dr. Balfour Stewart has had

considerable experience in India, and the

knowledge he there acquired proved very ser-
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viceable on the recent appearance of plague in

Liverpool. iSTow he intends to commence his

attack on malaria at Cape Coast Castle, where
there is great mortality among Europeans.

Under Major Ross he will have the general

direction of operations for improving the

drainage and general sanitary conditions of

Cape Coast Castle, clearing away the stagnant

pools which are breeding-places for the Anoph-

eles mosquito. Though Dr. Balfour Stewart

has been engaged for a year by the Liverpool

School of Tropical Medicine, he will, it is ex-

pected, remain on the West Coast while his help

is needed to place the sanitary conditions of the

colony on a satisfactory basis. He also contem-

plates operations in the mining districts, but

will be guided by the advice of the Governor of

the Gold Coast. Thus the sanitary crusade

against malaria will shortly be in operation on

the whole coast from the Gambia to Lagos.

Mr. a. Montefiore Price writes to the

London Times as follows :
" Now that the more

serious work of the British Association is over

it may perhaps interest your readers if I draw

attention to some curious examples of science

adapted to heraldry. I derive them from the

banners and bannerets which have been hang-

ing up in the reception room of the British As-

sociation at Glasgow during the past week.

The banner, for example, of Sir William Hug-

gins, who was president at the Cardiff meeting,

1891, shows the solar spectrum for a crest and

the constellation of Orion for a coat of arms.

That of Sir William Crookes presents a radi-

ometer and three prisms, together with the

quaint motto ' Ubi crux ibi lux.' Herschel

was president of the meeting at Cambridge so

long ago as 1845, and on his arms there appro-

priately appear the sun in the chief and a tele-

scope in the base. Sir William Turner, who
presided last year at Bradford, bears as a charge

a wheel ; Siemens blazons what is aparently a

beetroot—he was interested, I believe, in sugar

produced from that source, and Sir Roderick

Murchison, who was president at Southampton

so long ago as 1848, a pecten shell—suitably

enough for so a great geologist. Sir William

Flower's banner shows a coat bearing a cinque-

foil and the punning motto ' Etfloreset fruches.'

Lord Lister (Liverpool, 1895) blazons the staff

and serpent or ^sculapius ; Dawson, who pre-

sided at Birmingham in 1886, has three daws
on his coat ; and Sir George Airy (Ipswich,

1851), Sir Henry Roscoe (Manchester), and Sir

Michael Foster (Dover) display the arms of

those towns and presumably did not possess

personal arms."

We learn from the London Times that the

business and finance committee of the general

council of Edinburgh University has prepared a
report on the subject of the Carnegie Trust.

It says that chairs in the University founded
long ago embrace nominally many subjects

which, if they are to be followed beyond their

elementary stages cannot profitably be now
taught by one man. It may be possible for a

professor to give systematic instruction over

the whole subject to ordinary students, but for

the purpose of higher study and research by
the professor and the advanced students there

is now great urgency, if not for splitting up the

subject, at least for the creation of junior asso-

ciate professorships to relieve the pi-essure and
to enable more personal practical instruction to

be given to the students. Any such professor-

ships instituted by the Carnegie Trust might,-

therefore, with great advantage be attached to

the four universities in common, subject to some
new arrangement. Many benefits, besides the

obvious one of economy, would accrue from

the introduction of community and reciprocity

as working ideas into Scottish university life.

One of the foremost claims upon the trustees

will be to strengthen the modern language de-

partments in each of the universities. Travel-

ing scholarships would be a great incentive and

benefit to students. Research in medicine and

science demands a large portion of the imme-

diately available income i:i the hands of the

Carnegie trustees. What have been required

for long are special research laboratories in

which higher students would in the first instance

be trained in the methods and apparatus of

research. Mr. Carnegie's position as a founder

of libraries is a guarantee that the University

libraries will receive adequate consideration at

the hands of the trustees. With regard to the

paymentof University class fees the report says

that the scheme should give a great impetus to

education throughout the country. Some such
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stimulus has been needed, as of late the num-

ber of university students has tended to de-

crease. The committee further presents an

interim report on the decrease of students pend-

ing a fuller investigation which is to include

the other Scottish universities and English and

foreign schools. In Edinburgh the number of

students continuously decreased from 3,576 in

1889-90 to 2,825 in 1895-96, above and below

which figure they have fluctuated but slightly.

The Royal British Commission on Tubercu-

losis is now sitting in London. The experi-

mental part of its work will be carried out

near Stansted, in Essex, on two farms that

have been placed at the disposal of the com-

mission by Sir James Blyth.

UNIVERSITY AND EDUCATIONAL NEWS.

Mr. John D. Rockefeller, has made a fur-

ther gift of $1,250,000 to the University of Chi-

cago, making the total amount given by him
$10,251,000.

By the recent death of Mrs. Anne Went-
worth, of Lowell, Mass., Dartmouth College

will, it is said, come into the possession of an

estate worth about $500,000, bequeathed to it

by Tappan Wentworth.

WesleyAN University has secured $100,-

000 which will be used for an administration

building, and $25,000 toward a fund for the

building of an observatory and scientific labora-

tories.

It is reported that Mr. Carnegie will liberally

endow the Carnegie Laboratory of Engineering
of the Stevens Institute on the occasion of the

dedication on February 6.

Dr. Purdie, professor of chemistry in St.

Andrews University, has offered the University

a gift of £5,000 for the purpose of building and
equipping a small chemical research depart-

ment at St. Andrews. In his letter to Principal

Donaldson intimating the gift. Professor Purdie
says that their universities are very poorly pro-

vided for research when compared with those

of foreign countries, and that scientific indus-

tries suffer in consequence.

The physical laboratory of the University of

Michigan will be enlarged next year by taking
in the third floor of the building, which has

hitherto been devoted to bacteriology, and pos-

sibly by the addition of a large lecture room
to seat 300 persons. The present capacity of

the building is insuflBcient to accommodate the

500 students who are taking courses in physics.

Fire of unknown origin destroyed the main
building of the University of Wooster. The
loss is estimated at $250,000, with insurance of

about $70,000. It is supposed that an explo-

sion of chemicals in one of the laboratories was
the cause.

The registration at the SheflBeld Scientific

School of Yale University this year and last is

as follows

:

1900-1901 1901-1902

Graduate Students 105 133

Seniors 134 128

Juniors 143 143

Freshmen 199 245

Special Students 29 26

6lO 675

There is thus an increase of 65 students, espe-

cially noticeable being the increase in the num-
ber of graduate students and of the Freshman
class.

The number of dental students in America

from foreign countries is increasing every year.

In the dental department of the University of

Pennsylvania this year 80 of the 364 registered

students are foreigners, representing a large

number of nationalities.

Mr. John A. Brashear has been elected

Chancellor of the University of Western Penn-

sylvania. Mr. Brashear was last year vice-

president of the American Association for the

Advancement of Science and chairman of the

Section of Mechanical Science and Engineering.

Dr. Henry Lefavour, professor of physics

at Williams College, and dean of the faculty,

has been elected president of the newly-organ-

ized Simmons College for Women at Boston.

Professor E. G. Harris, of the Missouri

School of Mines, has been elected professor of

civil engineering in the University of Pennsyl-

vania.

Dr. Theodore W. Richards has been elected

full professor of chemistry at Harvard Univer-

sity. It will be remembered that Professor

Richards was recently called to a chair of

chemistry at Gottingen.
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VANCE3IENT OF SCIENCE.

REPORT OF THE COMMITTEE ON CONVOCATION

WEEK.

The Committee on Convocation Week
has continued its work and Las secured the

allegiance of a large number of important

educational institutions to the plan. The
proposal has been so generally accepted

and has met with such cordial approval

that the committee regards its permanent

success as secured.

It will be remembered that the first step

taken was to communicate to the Associa-

tion of American Universities, on behalf of

the American Association for the Advance-

ment of Science, the proposition to establish

the week in which the first of January falls

as Convocation Week, to be set aside for

the meetings of national scientific and

learned societies. The Association of

Universities formally recommended by a

unanimous vote the adoption of this propo-

sition, and it has since been adopted by

nearly all the universities belonging to

that association.

A report of the progress made was pub-

lished by the committee in Science, N. S.

Vol. XIII., p. 641, and in the same journal,

Vol. XIII., p. 996, appeared an editorial ar-

ticle advocating the plan for a convocation

week, and defining some of its advantages.

The Committee has had its report and the
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editorial reprinted for its use, and has dis-

tributed copies to the governing bodies of

numerous universities and colleges.

At its recent Denver meeting the Amer-

ican Association voted to hold its next

meeting at Pittsburg, beginning Jane 28,

1902, but to hold a special meeting of the

Council at Chicago during Convocation

Week, 1901-02, and to authorize any sec-

tion of the Association to organize a meet-

ing at the same time and place. This was

the first formal adoption of Convocation

Week for scientific meetings. The Associ-

ation further voted to recommend to its

present Council to hold a regular meeting

of the Association during Convocation

Week, 1902-3, at Washington. Since then

important advances have been made in the

development of the plan in two ways :

First, it is to be reported that Convocation

Week this year will be immediately utilized

for the meetings of national societies, the

following having already voted to hold

their meetings during that period :

The Council of the American Association for the

Advancement of Science.

The American Society of Naturalists.

The American Morphological Society.

The Association of American Anatomists.

The American Physiological Society.

The American Psychological Association.

The Western Philosophical Society.

The Society of American Bacteriologists.

The Botanists of the Central and Western States.

The American Folk Lore Society.

Section H (Anthropology), American Association

for the Advancement of Science.

The American Chemical Society.

The Astronomical and Astrophysical Society of

America

.

The Geological Society of America.

The Society for Plant Morphology and Physiology.

The American Historical Society.

The American Economic Association.

Second, it is to be reported that the Com-
mittee has sent a formal communication to

the president of every university, college

and technological school included in Min-
erva. The total number of these is 50,

to which must be added the fourteen

universities which had been previously com-
municated with, making a total of 64

institutions. The formal communication

was addressed to the president or corre-

sponding officer of each institution, and read

as follows :

Boston, September 15, 1901.

Dear Sir :

The American Association for the Advancement of

Science has the honor to request the cooperation of

your college in setting aside the week in which the

first of January falls as ' Convocation Week ' for the

meetings of learned societies.

At the Nev? York meeting the Association ap-

pointed a Committee, consisting of its President, E.

S. Woodward ; its Permanent Secretary, L. O. How-
ard ; of Professors J. McK. Cattell and E. L. Nichols,

and of the undersigned as Chairman, to take charge

of the matter. The Committee presented the plan to

the Associatiou of American Universities, which

body, at its recent meeting, voted unanimously to

recommend the adoption of the plan by the universi-

ties. Since then, the following twelve universities,

members of the Association, have acted favorably

upon the recommendation :

The University of California.

The Catholic University of America.

Clark University.

Columbia University.

Cornell University

.

Johns Hopkins University.

Leland Stanford Junior University.

The University of Michigan,

The University of Pennsylvania.

Princeton University.

The University of Wisconsin.

Yale University.

For your further information the accompanying

documents are enclosed, both reprinted from Science.

The first gives the general arguments for the proposed

'Convocation Week,' the second indicates the various

plans of cooperation adopted by the different univer-

sities, all intended to secure the essential point—re-

leasing the teachers of the university from their offi-

cial duties to enable them to attend the meetings of

' Convocation Week.

'

It will give me pleasure to furnish any further in-

formation in my power, should you desire it.

Permit me, on behalf of the Committee, to express

the hope that your institution will be able to give its

support to the project to establish 'Convocation

Week,' for we believe that no more Important meas-
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Tire for the promotion of learning in America has ever

been proposed.

I have the honor to remain,

Yours, with the highest respect,

Charles S. Minot,

Chairman.

President A. A. A, S.

Harvard Medical School,

Boston, Mass.

Keplies, in every case favorable, have

been received from the following institu-

tions :

Woman's College of Baltimore.

University of Buffalo.

Case School of Applied Science.

University of Colorado.

Columbian University, Washington.

Hamilton College.

Knox College, Galesburg, Ohio.

Massachusetts Institute of Technology.

Michigan College of Mines.

University of Minnesota.

University of Nebraska.

New York University.

College of the City of New Y'ork.

Northwestern University.

Oberlin College.

University of Syracuse.

Tufts College, Boston.

Vassar College.

Wellesley College.

Wesleyan University.

Western Eeserve University.

Williams College.

The action has not been uniform, for in a

few institutions no change in the vacation

was necessary, but several institutions

have changed the dates of their vacation

to allow the necessary time for Convocation

Week to become free. A small minority

of the institutions have voted to allow their

teachers leave of absence to attend meet-

ings during Convocation Week. Almost

every reply has included an expression of

cordial approval of the plan.

The Committee hopes to continue and

extend its correspondence with those uni-

versities and colleges which have not yet

taken action, and to be able later to report

their adhesion.

The facts above reported seem to the

Committee to justify the expectation that

the proposed Convocation Week will be

permanently established through its formal

acceptance by all the leading higher educa-

tional institutions of the country.

Charles S. Minot, Chairman,

R. S. Woodward,
E. L. Nichols,

L. O. Howard,
J. McK. Cattell.

A CENTURY OF PROGRESS IN ACOUSTICS.

In selecting the 'Progress of Acoustics,' on

its experimental side, as the subject for this

year's presidential address, I am fully alive

to the fact that this branch of science has

been comparatively neglected by physicists

for many years, and that consequently I

cannot hope to arouse the interest which

the choice of a more popular subject might

command. It is, however, just because of

this neglect of an important field of science

that I conceive it to be my duty to direct

some attention thereto. This duty I can

best perform, it seems to me, by taking a

survey of the work accomplished in this

particular field during the century that has

just closed. Such a survey will make it

evident not only that the science of acoustics

has made immense progress during that

time, but also that many of the experi-

mental methods in use in other branches of

physical science were invented and first

employed in the course of acoustical re-

search. This latter fact, though not gen-

erally recognized, furnishes an illustration

of the interdependence which exists between

the various branches of physical science,

and suggests the probability that the work

of acoustical research in the future may
be advanced by experimental methods spe-

cially designed for investigation in other

fields. A revival will, of course, come in

time for acoustics, as it has recently come

for electricity, and it ought to come all the
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sooner because of the cooperation which

physicists may naturally look for from those

who are cultivating the new fields of ex-

perimental psychology.

In order to avoid the tedium of a bare

enumeration of discoveries arranged chron-

ologically, I propose to refer in the first

instance to the invention of the various ex-

perimental methods which have been em-

ployed in acoustical research. A separate

reference to these methods will enable us to

appreciate their potency in the advance-

ment of this science.

The earliest of these methods is due to

Chladni, whose work, * Die Akustik,' ap-

peared in the form of a French translation

in 1809, under the title ' Traite d'Acoustique

de Chladni.' In this work were collected

all the researches on the vibrations of bodies

which Chladni had conducted with the

aid of the new method (m^thode de sable).

This method consists in distinguishing, on

the surfaces of vibrating bodies, the parts

which are vibrating from the parts which
are in repose, by means of the sand which is

driven from the former to collect on the lat-

ter. In these experiments of Chladni on

plates, etc., the violin bow was used for the

first time to produce the necessary vibra-

tions. The bow had previously been used

only for vibrating cords, the ' violon de fer,'

and other musical instruments. Chladni

made his discovery of sand figures in 1787,

having been led thereto by Lichtenberg's

discovery of electric figures.

The transversal nodal lines given by
Chladni's method in the case of rods vibrat-

ing longitudinally were readily explained.

Not so, however, the complicated nodal
lines presented by vibrating plates, or the

alternate lines which appear on the two
sides of rods vibrating longitudinally, and
which sometimes also appear on rods vi-

brating transversally. It was not until

1833 that an explanation of the former of

these phenomena was offered by Wheat-

stone's theory that the nodal lines were due
to the superposition of transversal vibra-

tions, corresponding to sounds of the same
pitch coexisting with respect to different

directions in the plate. This theory was
confirmed experimentally in 1864 by Eu-
dolph Koenig, who constructed rectangular

plates giving unison notes corresponding to

different sets of nodal lines parallel to two

adjacent sides of the plate. The theoretical

figure results when the plate is vibrated so

as to produce the coexisting unison notes.

The alternate nodal lines given by vi-

brating rods were also explained by the

theory of the coexistence of two sounds

near unison in the same vibrating rod. In

this case, however, one sound corresponds

to longitudinal, and the other to transversal

vibrations. This explanation was first

given by Augusta Seebeck in 1849, whose

theory was confirmed in 1859 by Terquem
in a very important paper ' Sur les vibra-

tions longitudinales des verges libres aux
deux extremites.'

In 1807, five years after the publica-

tion of Chladni's ' Akustik,' appeared Dr.

Thomas Young's ' Course of Lectures on

Natural Philosophy and the Mechanical

Arts ' in which we find the earliest descrip-

tion of the graphical method, including its

application to chronography. This descrip-

tion is as follows :

"By means of this instrument we may
measure, without difficulty, the frequency

of the vibrations of sounding bodies, by

connecting them with a point which will

describe an undulated path on the roller.

These vibrations may also serve in a very

simple manner for the measurement of the

minutest intervals of time ; for if a body, of

which the vibrations are of a certain degree

of' frequency, be caused to vibrate during

the revolution of an axis, and to mark its

vibrations on a roller, the traces will serve

as a correct index of the time occupied

by any part of the revolution, and the motion
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of any other body may be very accurately

compared with the number of alterations

marked, in the same time, by the vibrat-

ing body." Notwithstanding the clear-

ness of this description, the graphical

method remained for a long time unknown,

and when it was developed later, in 1862,

the original discovery was incorrectly at-

tributed to Wilhelm Weber (1830). Be-

tween these dates slight applications of the

method had been made by Savart, Daha-

mel, Lissajous and Desains, Wertheim, and

others ; the most important of such appli-

cations being that of Scott, who in 1858 ap-

plied it to his phonautograph. Finally,

from 1858 to 1862, Eudolph Koenig devoted

himself specially to the perfecting of this

method, and exhibited the results of his

labors at the Exhibition in London in 1862,

in the form of a large collection of phono-

grams. This collection in its seven sec-

tions comprises all the applications of the

method which have so far been made in

acoustics. Whilst the progress of this

method was thus slow before 1862, its use

from that time onward became general, es-

pecially in physiological researches, in con-

nection with which it received its widest de-

velopment in the publication by M. Marey
of his splendid work, ' La methode graph-

ique' in 1878. Parenthetically I might re-

mark that Edison's phonograph (1877) was

doubtless suggested by Scott's phonauto-

graph.

As with the graphical method, the earliest

suggestion of an optical method of studying

vibratory movements camefrom Dr. Thomas
Young, who in 1807 gave the construction

of curves resultiug from the composition of

two rectangular vibratory movements. The
practical realization of these curves was

effected in 1827 by Wheatstonein his kaleid-

ophone. The most important advance,

however, in the development of this method

was made by Lissajous, who, after some pre-

liminary work in 1855, published in 1857

his great paper entitled ' Memoire sur

I'etude optique des movements vibratoires.

'

The optical effects produced by Lissajous'

method, especially when the curves were
projected on the screen, were so beautiful

that the method obtained general recogni-

tion, and became immediately popularized.

The chief merit of the method, however,

does not lie in the beauty of the effects thus

obtained, but rather in the fact that by this

means we are enabled to determine with

facility and with the utmost accuracy both

the interval and the difference of phase be-

tween two vibratory movements. It is this

fact which renders the optical comparator

one of the most important instruments at

the disposal of the acoustician.

A second optical method we owe to Biot,

who in 1820 showed that the changes in

density at the nodes of a transparent body

vibrating longitudinally could be exhibited

when the nodal line of the body is placed

between the crossed mirrors of a polariza.

tion apparatus. Daring the continuance of

the vibrations the image is highly illumin-

ated in the analyser and becomes darkened

when the vibrations stop. This method

was developed much further by Kuudt in

1861, and by Mach in 1873.

A third optical method was devised by

Toeplerand Boltzmann in 1870 for the pur-

pose of exhibiting the changes which take

place at a nodal point of a vibrating column

of air. This method consists in producing

interference bands by means of two rays of

intermittent light from the same source,

one of which passes through the air in its

normal state, and the other through a nodal

point of the vibrating air column. A vibra-

tory movement of the interference bands

results—a movement which can be made as

slow as we please, thus rendering it possible

to deduce by stroboscopic methods exact

measurements as to the movement of the

air at the nodal point.

The object of the method of manometric
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flames, invented by Eudolph Koenig in

1862, is to furnish an ocular proof of the

variations in density at a point of the air

traversed by waves originating in another

body or in the air itself. A short descrip-

tion of the first apparatus based on this

method appeared in PoggendoriOf's Annalen

in 1864. Between that year and 1872 the

method was applied to a series of instru-

ments, the experiments being described in

the same journal in a long memoir entitled,

' Les flammes manometriques.' Although

this method is extremely sensitive and

capable of furnishing very accurate results,

it has been prevented for a long time from

rendering more efficient service on account

of two causes : first, the want of sufficient

brightness in the reflected images of the

jumping flames, and second, the difficulty

of observing the details of these images

owing to their momentary appearance in

the mirror. The former of these difficulties

has now been overcome by the employment

of acetylene and other gases, which at the

same time allow admirable photographs of

the flames to be taken, thus obviating the

second difficulty also. We owe an impor-

tant paper on this subject to Professors E. L.

Nichols and Ernest Merritt published in

1898 in the Physical Review.

In 1865, Kundt published his method of

using light powders for the purpose of ex-

hibiting the vibratory character of station-

ary. air waves in columns and plates of air.

During the existence of these vibrations the

light powders arrange themselves in trans-

versal strise which collect around the loops,

and are wanting at the nodes. As in the

case of the nodal lines on Chladni's plates, a

satisfactory explanation of these strise was
for a long time wanting. In 1890 Profess-

or Walter Koenig showed, from hydrody-

namical considerations, that the particles of

the powder necessarily arrange themselves

in planes at right angles to the direction of

the vibratory movements, and that their

observed distribution at the loops and nodes

is in accordance with the same laws.

Before the invention of the preceding

methods the acoustician occasionally re-

sorted to the device of deducing the vibra-

tions of a sounding body from the behavior

of a similar body whose movements were of

sufficient amplitude to be seen by the eye, and

so slow that they could be readily counted.

In this wayMersenne counted the vibrations

of a cord 15 feet long under a stretching

force of 7 pounds, and found them to be 10

per second. In shortening the cord to ^V
of its length, he obtained an audible sound

whose pitch, he concluded, corresponded to

200 vibrations per second. In the same

way Chladni employed a long and thin

metal rod, which gave in the first instance

only 4 vibrations per second. He then

shortened the rod until it gave an audible

sound whose pitch he determined from the

law expressing the relation between the

length and the number of vibrations. This

method, however, which appears so simple

in theory, is subject to large errors and

gives in practice very poor results.

Mersenne's and Chladni's method has

accordingly given place to another—the

stroboscopic—which allows the vibrations

of the sounding body to be viewed directly,

its movements relatively to a vibrating eye-

piece being rendered as slow as we please.

The first use of stroboscopic discs for the

purpose of observing very rapid periodic

movements was made by Plateau in 1836.

His discovery, however, remained un-

noticed, for Doppler, in 1845, published a

note on the same subject, without referring

to Plateau's discovery. It was Toepler

who first made the method generally known
by employing it in a series of acoustical ex-

periments which he published in Poggen-

dorff's Annalen, Volume 128. In the earlier

applications of this method, the view of the

vibrating body was rendered intermittent

by looking through slits which were opened
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and closed in rapid succession. This plan

was modified by Mach who caused the vi-

brating body to be illuminated by inter-

mittent light.

If now we allow the stroboscopic images

of a movittg body to fall on a photographic

plate, giving the plate a movement of trans-

lation which is arrested before each appear-

ance of the image, we thereby obtain a

series of photographs of the successive posi-

tions assumed by the body. If, further,

matters are so arranged that the beginning

and duration of the phenomenon are traced

on the images, we have a new method,

which is called chronophotography. It was

M. Janssen who first conceived the idea

of taking automatically a series of photo-

graphic images in order to determine the

successive positions at diflerent times of the

planet Venus in its passage across the sun.

It was Janssen also who, in 1876, first sug-

gested the idea of applying successive pho-

tograms to the study of animal locomotion.

The analyzing of such movements was first

accomplished by Muybridge, of San Fran-

cisco. The method has been largely ex-

tended and perfected by M. Marey, who
has employed it in studying the locomotion

of all sorts of subjects, from men to in-

sects.

The last of the methods to be noticed is

that employed by Rudolph Koenig in his

wave-siren. In this instrument a metal

band or disc with curvilineal edges passes

before a narrow slit from which issues a

current of compressed air. By means of

these discs we can produce either simple

sounds, or sounds of various timbres, con-

taining such harmonics as we please, the

intensities and phases of the latter being

varied at will. The first wave-siren was

constructed in 1867, and the account of the

first series of experiments was published in

1881.

The mere enumeration of the methods of

acoustical research which have been de-

vised since the days of Chladni is an indi-

cation of the enormous advances which

have been made in this branch of science.

It remains now to state more particularly

what these additions to our knowledge of

acoustical phenomena have been. This can

be most conveniently done under the fol-

lowing heads, viz. : The velocity of sound :

its pitch, intensity and timbre ; and the phe-

nomena produced by the coexistence of two
or more sounds.

THE VELOCITY OF SOUND.

Long before the beginning of the last

century it had been observed that the

propagation of sound was not instantane-

ous. Mersenne in fact had tried to esti-

mate the velocity by experiments on echoes,

and by counting the time which elapses be-

tween the flash of a gun and the report.

The latter experiments were also repeated

by Kircher as well as by the Academy of

Florence in 1660, The same experiments

were subsequently, in 1738, undertaken by

members of the Academy of Sciences at

Paris, by savants, such as Kaestner, Ben-

zenberg, Goldingham and others, but the

results obtained did not gain the confidence

of the scientific world. A new series of

experiments was accordingly undertaken

in 1822, on the suggestion of Laplace, by

members of the Bureau des Longitudes, to

determine the velocity in air and other

media. These experiments, which were

the beginning of truly scientific work in

this subject, were performed by Prony,

Arago, Mathieu, A. de Humboldt; Gay-

Lussac and Bouvard, between Montlhcry

and Villejuif, cannon being fired at both

stations. The result obtained was 331 m.

at zero temperature, with an increase of

0.6 m. for each degree above zero. In the

course of these experiments it was observed

that the cannon fired at Villejuif were all

distinctly heard at Montlhery, whilst the

reciprocal reports were so faint that only a
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small number were heard. Tyndall long

afterwards, in 1875, explained this curious

phenomenon, attributing it to the existence

at Villejuif of a heterogeneous atmosphere,

caused by the heated air which came from

Paris.

Since the memorable experiments of the

Bureau des Longitudes of Paris, various

individuals have from time to time under-

taken to solve the same problem. Among
these may be mentioned Moll and van Beck

(at Utrecht), Gregory Woolwich, Stone and

Captain Perry in his voyages to the polar

regions in 1822, 1824, and Kendall in the

Franklin expedition in 1825. In some of

these experiments the temperatures ranged

from 2° to — 40°, the results obtained ac-

cording with the theoretical values. In

1823 Stampfer and Myrback conducted ex-

periments between two stations in the

Tyrol at a difference of level of 1,364 m.
;

a similar experiment being undertaken in

1844 in Switzerland by Bravais and Martin

with a difference of level of 2,079 m. Both

experiments confirmed the law that the

velocity of sound in air is independent of

the pressure.

In all these experiments the exactness of

the results was affected by the ditficulty of

estimating accurately the time between the

perception of the flash and that of the re-

port. Different observers of course gave

different estimates. This source of error

was first eliminated by Victor Kegnault,

who in his long series of researches be-

tween 1860 and 1870 made use of the

graphical method and electric signals to

measure time intervals. Eegnault's ex-

periments were conducted in seven tubes

(part of the Paris sewers) varying in length

from 70 m. to 4,900 m., and of diameters

from 0.11 m. to 1.10 m. Experiments were
also conducted in the open air by means of

reciprocal shots fired from two stations at a
distance of 2,445 meters. The number of

shots fired was 334. These researches

of Regnault represent such an enormous

amount of work that I shall attempt to give

only the principal conclusions deducible

from them :

1. In a cylindrical tube the intensity of

the wave varies, diminishing with the dis-

tance. The narrower the tube, the more
rapid is the diminution.

2. The velocity of the sound decreases as

the intensity diminishes.

3. The velocity approaches a limiting

value, which is higher, the greater the

diameter of the tube. The mean value in

dry air at 0° in a tube of diameter 1.10 m.

is 330.6 m.

4. The velocity is not affected by the

mode of producing the sound wave.

5. The velocity in a gas is independent

of the pressure.

6. The ratio of the velocities in air and

any other gas
'^Jf

where d is the density

of the gas, supposed perfect.

7. The average of the results of all the

experiments in the open air is 330.7 m. at

0°.

Beguault was also the first to attempt

direct experiments for determining the

velocity of musical sounds. In this case,

however, the electric signals and the graph-

ical recording apparatus were not sensitive

enough to respond to the front of the wave,

and it became necessary to resort to the ear

alone. In these experiments Regnault had

the cooperation of Koenig as observer, with

whose assistance it was shown that :

1. A note does not change sensibly

when it traverses long distances in tubes

of large diameter.

2. When the sounds are observed by the

ear the velocity of high notes appears to be

less than that of low ones. This may be

due to the more ready response which the

tympanum makes in the case of low

notes.

3. In traversing tubes of great length, a
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note does not preserve its timbre, being

resolved into simple components.

Regnault's experiments have recently

been repeated by M. Violle in the large

sewers near Grenoble and Argenteuil, some
of Regnault's apparatus being employed

for the purpose. The results of these ex-

periments have not, however, been yet

published.
PITCH.

Before the last century, as already men-

tioned, Mersenne had attempted to deter-

mine the vibrations of a cord by deducing

them from very slow vibrations of the same

cord when lengthened. Cheadni's tonom-

eter, which consisted of a vibrating metal

rod of variable length, was based on the

same principle. In 1819 Cagniard de la

Tour invented the siren, a much superior

instrument, but incapable of giving very

exact results, notwithstanding the simplicity

of its mechanism. The same remark may
be made of the toothed wheel invented

by Savart in 1830.

A most important step in advance was

made in 1834 by Henri Scheibler, of Crefeld,

who in that year invented his tonometer,

consisting of a series of 56 forks going

from A (440) to its octave (880), the vibra-

tions increasing regularly by differences of

eight, any two adjacent forks thus giving

four beats per second. Curiously enough,

although Scheibler went to Paris and ex-

hibited his tonometer there, he was unable

to interest savants in his discovery ; and

it was not until the London exhibition of

1862 that the attention of physicists and

musicians was directed to the value of the

instrument by Koenig. The apparatus in

its new form contained 65 forks going from

C3 (512) toC, (1024).

Notwithstanding the great utility of this

tonometer to the acoustician, it still left

undetermined the absolute pitch of the fun-

damental note, and hence of the whole

series. This problem of realizing a stand-

ard of pitch remained practically unsolved,

even after the French Government in 1859

decreed that the standard should be A = 870

V. 8., at 15° C. The standard then con-

structed by Lissajous^was found, in 1880,

to be too high by -^-^ of a vibration. The
standard employed since 1880 by Koenig
is C = 512 V. s. at 20°. The acoustical

standard before that date was in reality

512.35 at 20°. The problem of realizing a

standard fork, which had given rise to much
controversy among physicists, was finally

solved in 1880 by Koenig, who in that year

published his paper ' Recherches sur les vi-

brations d'un diapason normal.' In this

paper Koenig describes how by means of a

clock-fork (horloge a diapason compara-

teur) he established a standard fork, the

error of which did not exceed ^o'li^ of a

vibration. The clock- fork method enables

us at the same time to determine readily

the variations in the number of vibrations

due to a rise or fall of temperature. Hav-

ing established in this way an absolute

standard of C3 =„512 v. s. at 20° C, Koenig

commenced the construction of a universal

tonometer based thereon, a colossal under-

taking which he finished in 1897, after

working a score of years. This tonometer,

which has a range from 32 to 180,000 v. s.,

consists of the following

:

1. 4 forks giving vibrations from 32 to

128, with diflerences at first of ^ v. s. and

afterwards of 1 v. s.

2. 132 large forks, tuned to give (with-

out the sliders) the 127 harmonics of Cj,

C^, C3, C„ C5, Cg, being in duplicate.

Each fork can be lowered, by means of

sliders, to unison with the fork next be-

low.

The differences immediately obtainable

by sliders are :

1 V. d. between C, and C3 ; 2 v. d. between

C3 and C5 ; 4 v. d. between C5 and C^.

3. 40 resonators to reinforce forks

of 2.
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4. One large resonator of diameter 0.48

m. and of length varying from 0.30 m. to

2.30 m.

5. 18 forks for notes from C, to Fg.

6. 15 forks for notes from Sol^ to 180,000

V. s.

Under the head of pitch come two very

difficult questions relating to the audibility

of very low or very high sounds. With re-

gard to the former Helmholtz has shown

that if the vibrations are very slow and do

not follow the pendular law (the funda-

mental being thus accompanied by a series

of harmonics), the fundamental may be

quite inaudible, whilst the harmonic is

heard distinctly. In such a case the har-

monic is often mistaken for the funda-

mental. On the other hand, if we employ

large tuning forks, vibrating rods, or the

wave siren, for the purpose of obtaining

pendular vibrations, we are still met with

the difficulty of determining accurately the

limits of audibility, owing to the fact that

it not only depends on the intensity of the

vibrations, but varies from one observer to

another. In general it may be stated that

it requires from 60 to 80 v. s. to produce a

sound perfectly continuous and possessing

a musical character. In usiog very power-

ful high forks to produce beats, which were

gradually diminished in number, Koenig
found that the sensation of a continuous low

sound ceased when their number did not

exceed 26.

As to the high notes above C, = 8,192, the

amplitudes of the vibrations are generally

so small that the ordinary methods no
longer serve to determine the pitch. For
this reason it was at first the practice to

tune forks above C- by means of the ear.

The high forks constructed by Marloye and
presented to the Academy of Sciences at

Paris, in 1848, by Depretz, were constructed

in this way. In 1858, however, Koenig
showed that even in the upper half of the

octave Cg — C,, the best musicians ceased

to judge the intervals accurately, a fact

which seemed to show that it was ex-

tremely unlikely that forks giving notes two

octaves higher could be tuned accurately by

the ear. For this reason Koenig effected

the tuning of very high forks by means of

the sounds resulting from their beats. The
first series of forks tuned in this way were

made by Koenig in 1876. A set of similar

forks constructed about the same time by

Preyer, and going, as he alleged, as high as

EjQ were shown by Melde, in 1894, to be

greatly out of tune, the intervals being

wrong by as much as a third, and even an

octave. In 1897, Melde's results were con-

firmed by Stumpf and Meyer.

In 1899 Koenig published his researches

on very high notes. In this memoir, after

showing the exactness of the tuning at-

tained by the sounds of beats in forks be-

tween Cj and Fg, he proceeds to state that,

by means of Kundt's method of using light

powders, he had constructed a series of

high forks accurately tuned and proceed-

ing according to the intervals of the perfect

(major) scale, from C„ to the enormous

pitch of 180,000 V. s., and that without

reaching a limit to the number of such

vibrations.

As to the audibility of these high forks,

it has been remarked by Koenig that those

between C, and Cj are generally audible,

whilst C,o and those above are entirely in-

audible. He further remarks that the

limit of audibility, which thus lies between

Cj and Cjo, largely depends, as in the case

of low sounds, on the intensity, and varies

with the individual.

INTENSITY.

With regard to the question of intensity

of sound, it is only necessary to say that

there exists here a great lacuna in our

acoustical knowledge, as we do not yet pos-

sess a means of measuring the physiolog-

ical intensity of sound.
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TIMBRE.

To Helmholtz belongs the credit of first

elucidating the question of timbre by show-

ing that the timbre of a sound depends upon

the number and intensity of the harmonica

accompany the fundamental. The question

of timbre is thus intimately connected with

the study of the phenomena produced by

the coexistence of two or more sounds.

With regard to such phenomena, it was

stated by Helmholtz that when two notes

of different pitch are sounded together,

they give rise to two other sounds, the

pitch of which is measured, the one by the

difference, and the other by the sum of the

vibrations of the two primary sounds.

Further, that these resultant sounds are not

due to beats.

These propositions of Helmholtz are con-

troverted by Koenig, who, on the contrary

has proved that the sounds actually heard

accompanying two primary sounds are al-

ways due to beats. Koenig asserts, more-

over, that the sounds referred to by Helm-

holtz, even if we could prove that they had

a real existence, would always be inaudible?

and therefore without effect on the acoustic-

al phenomena. He further establishes the

curious fact that even interruptions of a

sound give rise to another sound.

As to timbre, Helmholtz's theory was that

it depended solely on the number and rel-

ative intensities of the harmonics which

accompany the fundamental, and that it is

not afiected in any degree by differences in

the phases of these components. This latter

proposition is combated by Koenig who
holds that differences of phase as regards

harmonics exercise a very important influ-

ence on the timbre of a sound, so that ac-

cording to him timbre depends on the num-

ber, relative intensities and differences of

phase of the harmonics which accompany

the fundamental. Koenig's experiments on

this disputed point were performed with his

large wave-siren. Even this wider defini-

tion of timbre is, however, according to

Koenig's most recent view and experiments,

insufiicient, as not being applicable to cer-

tain classes of timbres—for example, those

produced by most musical instruments,

especially stringed instruments. In these

cases the fundamental is accompanied not

only by harmonics, but also by other sounds

which are not harmonic, the superposition

of which produces series of waves which

change their form successively. These

wave forms have been investigated by
Koenig in a paper, ' Sur les timbres a ondes

de formes variables,' in which he deter-

mines the conditions under which such

timbres may be considered musical, and

concludes that in these cases the funda-

mental isaccompanied by harmonics which

continually change their relative intensities

and their phase-differences.

In conclusion I may state that, according

to Koenig, the fact that differences of phase

amongst harmonics produce differences of

timbre is explained for the first time by his

recent discovery that the intensity of a

sound can be increased by the addition of

another sound, when the maxima of inten-

sity in the vibrations in the two cases cor-

respond more or less exactly, and that

several sounds produced together may rein-

force a sound of lower pitch than any of

them. For example with the same six

primary sounds, by changing their phases

only, he produces not only timbres differing

in intensity and in richness, but timbres in

which, at one time, the octave (2) and at

another time the fifth above (3) are heard.

The difference between these two timbres

is, indeed, so great that when heard in suc-

cession, there appears to be an interval of a

fifth between them, although their funda-

mentals are exactly the same. These ex-

periments may be said to be the last on this

difficult subject in the years of the century

which has just closed. James Loudon.

University of Toronto.
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CURRENT QUESTIONS IN ANTHROPOLOGY*

No idea is more firmly fixed in the mind

of the average man than that of monogene-

sis— t. 6., the idea that all mankind sprang

from a single pair, and hence came up in a

single center. Nor is the prevalence of the

idea surprising ; engendered by the associa-

tions of family life, fostered by honorable

regard for worthy ancestors, and nourished

by tradition, it grows into a natural intui-

tion ; and when intensified by the teachings

of biology (whence most modern thinkers

derive early lessons), it readily matures in

a postulate so simple and so strong that

few anthropologists take the trouble to ques-

tion its validity. Yet once the question is

raised, the postulate is seen to be gratui-

tous ; in the present state of knowledge it

may not be either afiirmed or denied with

confidence ; but it must be recognized that

the intuitive idea of monogenesis is not

supported by a single observation in the

domain of anthropology, and is opposed by

the great body of observations on human
development. The first corollary of the

monogenetic postulate is that mankind dif-

ferentiate—-that they differentiated in the

beginning, that they are differentiating now,
or that they differentiated at some inter-

mediate stage, one or all ; in any event, that

the course of human development is one of

progressive differentiation. Of course, if

the postulate were a direct inference or a

generalization, this mode of statement

would be reversed ; in that case it would
be necessary to say that certain observed

facts of differentiation lead to an inference

of differentiation in general, and point to a

law of monogenesis ; but it cannot be too

strongly emphasized that the notion of

monogenesis in the human realm does not

represent observation, generalization, in-

ference or other inductive procedure from

* Abstract of address before Section H, Denver
Meeting, American Association for the Advancement
of Science.

fact to interpretation—it is a pure assump-

tion, imported into anthropology from other

realms of thought, introduced as a full-

grown foundling, and ever at war with the

legitimate offspring of the science of man.

The great fact attested by all observation

on human development, and susceptible of

verification in every province and people, is

that mankind arenotdifferentiating ineither

physical or psychical aspects, but are con-

verging, integrating, blending, unifying, both

as organisms and as superorganic groups.

The population of the world is steadily in-

creasing, but the number of races is not;

while the number of distinct peoples is pro-

gressively decreasing and the racial bound-

aries are slowly but surely melting away.

This present condition is in accord with the

past so far as history runs ; races have not

come up, tribes have not multiplied, but

distinct peoples have coalesced, dialects and

languages have blent into common tongues,

throughout the known world—indeed, the

processes of integration have been so char-

acteristic of human progress throughout the

historical period that it is now possible to

enounce, if not to establish, the proposition

that peoples are preeminent in proportion

to the complexity of their blood and culture.

These salient facts of the present and of the

recorded past fall naturally into a general-

ization of integral or convergent develop-

ment,which in turn pointstoward a hypothe-

sis of polygenesis. The major indications

are supported by minor ones too numerous

for easy counting ; and the burden of the

testimony is amply sufficient to compel the

open-minded anthropologist to tolerate the

polygenetic hypothesis, if not to accept it

as a working platform alternative with that

of the monogenesis so long yet so gratui-

tously assumed.

Several students, like Keane in recent

publications, have, indeed, held that the

black, brown, yellow and white races can-

not have sprung from common parents;
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yet it may be questioned whether even this

position is not merely a stepping-stone to-

ward a more general view of humanization

beginning with many varieties of the un-

known prototype in different regions, com-

ing up through the multifarious tribes of

scientific record, and approaching the dom-

inant types of to-day. Certain it is that

when a race or congeries of tribes measur-

ably similar in physical features

—

e. g., the

Amerinds—are considered with respect to

the intertribal relations established by rec-

ord and tradition, their history is found to

be one of coalescence, through the growth

of stronger groups and the assimilation or

elimination of weaker, through the inter-

change (whether inimical or amical) of ar-

tifacts and industrial processes, through

more or less frequent intermarriage,

through the giving and taking of linguis-

tic elements, through the interchange of

custom, faith, ceremony, law and other

factors of culture which react on mental

and bodily exercise and thus shape devel-

opment ; the interchange and coalescence

may be slow and incomplete, as between

the Seri and Guayaqui tribes and their re-

spective neighbors, or rapid and compre-

hensive, as in the Iroquois and Dakota

confederacies, yet it is ever-present, and

when the lines of development are traced

backward they are invariably found to di-

verge more or less widely and point toward

more or less distinctive origins.

What is true of the Amerind tribes in

this respect is even more conspicuously true

of the African tribes, ranging from the

pigmy Akka to the gigantic Zulu and other

widely diverse phj'^sical and cultural types
;

most of these tribes, too, have been ob-

served in actual coalescence with their

neighbors, while not a single satisfactory

indication of differentiation or increasing

distinctiveness has ever been detected ; so

that here, too, the developmental lines

traced backward are found to diverge and

multiply up to the very verge of the un-

known—the prehistoric, or at least the

scriptless, past. And what is true ofAmerica
and Africa is more or less conspicuously true

of other continents and other peoples; every-

where the developmental lines converge

forward and diverge backward, just as the

lines of biotic development diverge forward

and converge backward. How this dis-

crepancy is to be removed is a question

whose importance increases with every ad-

vance in the science of anthropology.

It seems not too much to say that the

leading question before the anthropologist

of to-day is that relating to the trend of

human development and its bearing on the

alternatives ( postulate and inference, re-

spectively) of monogenesis and polygenesis;

for it is easy to see that most of the other

questions are affected by this primary one.

The definition of race, the discussion of

human antiquity and various civil prob-

lems of the day are all involved ; and while

it is too much to hope for general agreement

concerning the fundamental question at any

early day, it is none the less desirable to

note the trend of multiplying facts and ob-

serve their steady set toward the inductive

hypothesis of polygenesis rather than to-

ward the deductive assumption of mono-

genesis. W. J.McGee.
Bureau of American Ethnology.

THE ASSOCIATION OF OFFICIAL AGRICUL-
TURAL CHEMISTS.

The eighteenth convention of the Asso-

ciation of Official Agricultural Chemists

held its meetings in Columbian University,

Washington, D. C, November 14, 16 and

16, 1901, under the presidency of Dr. L.

L. Van Slyke, Chemist of the New York

Agricultural Experiment Station, at Gen-

eva. The attendance at this meeting was

the largest in the history of the Association,

reaching 118 members, representing nearly

all the States and Territories of the Union.
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A notable change has taken place in the

character of the meetings of the Associa-

tion of OiBficial Agricultural Chemists, which

at first was organized chiefly for the unifi-

cation of methods of the analysis of com-

mercial fertilizers. This branch of the work

has now reached such perfection as to require

little or no attention. The great work of the

Association is now directed toother subjects,

especially to investigations, researches and

studies of foods and food adulterants.

The two most important events of this

meeting were the reports of the committee

on uniform methods of food investigation,

of which Dr. W. D. Bigelow, of the Bureau

of Chemistry, of the U. S. Department of

Agriculture, is chairman, and of the com-

mittee on food standards, of which Dr. Wm.
Frear, of the State College of Pennsylvania,

is chairman. Since nearly all the States

have pure food laws, it is of the utmost

importance, from both a scientificand a legal

standpoint, that uniform methods of inves-

tigation be followed and that some definite

standards may be fixed whereby the court

and jury may follow a uniform method in

determining variations from the normal.

The officers elected for the ensuing year

are Dr. H. J-. "Wheeler, Chemist of the

Ehode Island Experiment Station, Kings-

ton, E. I., president ; Professor R. J. David-

son, Chemist of the Virginia Agricultural

Experiment Station, Blacksburg, Ya., vice-

president
; Dr. H. W. Wiley, Chief of the

Bureau of Chemistry, U. S. Department of

Agriculture, Washington, D. C, secretary
;

Dr. C. G. Hopkins, Chemist of the Illinois

Agricultural Experiment Station, Urbana,
and Mr. Fred. D. Fuller, Assistant Chemist
at the Agricultural Experiment Station of

New York, at Geneva, additional members
of the executive committee.

The next meeting of the Association will

be held in Washington, at the call of the
executive committee, probably in Novem-
ber, 1902. H. W. Wiley.

SCIENTIFIC BOOKS.

Tierlehen der Tiefsee. Von Oswald Seeliger,

Professor der Zoologie an der Universitat

Rostock. Leipzig,Verlag von Wilhelm Eng-

elmann. 1901. Pp. 44,

While it can hardly be claimed that this

work is a distinct addition to our knowledge of

deep-sea life, it nevertheless serves an impor-

tant purpose in presenting a compact resum6 of

the more notable facts relating to the animals of

the deep and the conditions under which they ex-

ist. The author has been fortunate in his method
of treatment, which is popular rather than

technical, and covers the field as well as could

reasonably be expected in the space occupied.

There is hardly any 'padding,' and the more
technical parts of the work are wisely segre-

gated under the heading ' Anmerkungen' at the

end.

An introductory sketch of the development

of deep-sea investigation, from the ancient pearl

fisheries of the Indian Ocean to the recent Ger-

man deep-sea expedition, includes notices of the

work of John Ross, Edward Forbes, Michael

Sars, Loven, the cable surveys and the result-

ant discoveries of animal life in abyssal re-

gions, and the expedition under the direction

of the naturalist Chun. It is, to say the least,

unexpected to find no mention whatever of

such notable expeditions as those of the Porcu-

pine, Challenger, Travailleur, Blake and Albatross.

A similar surprise awaits the reader who pe-

ruses the pages devoted to a description of

methods and instruments of deep-sea research

without finding the slightest mention of the

many instruments of precision invented by

British and American investigators, such as

Sir William Thomson, Alexander Agassiz, Pro-

fessor Brooke, and Captains Sigsbee and Tanner

of the U. S. navy.

The discussion of the physical conditions of

the deep sea includes a presentation of the more

important facts regarding temperature, but pre-

sents to greater length the matter of pressure.

The author estimates that the total pressure

exerted on a human body, if sunk to a depth

of 4,000 m. , would equal the weight of ten loaded

freight trains, each consisting of an engine,

tender and 32 cars. The American reader

should remember, however, that these are con-
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tinental, and not American trains. As a matter

of fact, this pressure has little effect on the or-

ganisms inhabiting the depths on account of

their being themselves so largely composed of

and permeated by sea water. But the release

of pressure experienced by individuals sud-

denly transferred from deep to shallow water

is most disastrous in its effects, as illustrated

by the fate of deep-water fishes when brought

to the surface.

In discussing the chemical composition of sea

water the author states that the oxygen is de-

rived from the atmosphere, and that the car-

bonic acid increases with the depth, and that

this latter fact explains the lighter calcareous

skeletons of deep-sea forms as compared with

their shallow-water relatives. On the other

hand, silicious skeletons from great depths are

proportionately heavier than those from shal-

low water, although actually smaller. In this

connection the point might well be raised that

the heavier calcareous skeletons are not needed

in the depths for weight or protection against

waves or currents, and that their comparative

fragility could be accounted for on other grounds

than the solvent action of carbonic acid.

The problem of the penetration of sunlight

is treated at considerable length. This subject

has been made a matter of investigation by

means of experiments with sunken photo-

graphic plates, the greatest depth at which

even the most sensitive are in any degree

affected being 500 to 550 m., according to Fol

and Sarasin. Red rays, however, might still

be present without affecting the photographic

plates, and the reddish yellow twilight of

Agassiz and Haeckel might result.

Professor Seeliger denies the red-light the-

ory, and maintains that the blue or blue-green

rays penetrate most deeply. He substantiates

his argument by an ingenious reference to the

well-known and beautiful illumination of the

famous ' Blue Grotto ' of Capri, where the light

penetrates a considerable depth of sea water

and is reflected upward into the cave. Spec-

troscopic investigation confirms this blue-light

theory, which appears to be now well estab-

lished by the arguments here recorded. The

author believes that no light from the sun

reaches the greater depths, and says that no

conditions of existence in the deep sea have so

strongly influenced the organization and manner
of life of animals as the absence of sunlight

and heat.

The coloration of deep-water forms is re-

garded as protective in the main. In explana-

tion of the red color so often found, the claim

is made that this color would be protective, on
account of its being inconspicuous in a blue

light. This point is debatable, in the opinion

of the reviewer, as any neutral tint would be
just as inconspicuous as red, and thus the ut-

terly useless production of such quantities of

bright pigment be avoided. After noting the

frequency of dark-colored or black hues among
the abyssal fishes, and the contrast between
this rich pigmentation, on the one hand, and the

bleached, often colorless condition of cave ani-

mals on the other, the author fails to grasp

the significance of the contrast. He doubts the

effective presence of attractive coloration as an
aid to sexual selection in the deep ' wo die tiere

gar nicht oder nur unvollkommen sehen ' (sic !).

Indeed the discussion of the coloration of deep-

sea forms is the most unsatisfactory part of the

work.

The loss of sight in abyssal animals is fre-

quently compensated for by the special devel-

opment of other organs, usually tactile, such

as the extremely elongated spines of certain

fishes, the immensely lengthened antennae of

crustaceans such as Nematocarcinus gracilipes

and Sergestes magnificus. Such structures are

often coordinated with degenerate eyes. Sense

hairs are sometimes greatly developed in deep-

sea annelids and on the lengthened legs of cer-

tain crabs.

The author claims that a light, aside from

that of the sun, is found in the depths in the

form of phosphorescence, and this he discusses

in a very interesting manner. The fisherman

at night draws up his net filled with ' tausenden

gliihender Fiinckchen.' The light-emitting

forms increase in the deeper waters, " Hier fin-

den sich zeitlebens festgeheftet am Meeres-

grund lebhaft phosphorescierende Rindenkoral-

len, stark blaulich leuchtende Seefedern. Hier

leben zahlreiche leuchtende Wiirmer und Proto-

zoen, prachtig gliihende Seesterne {Brisinga)

und Cephalopoden."
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Light-producing organs may be found, often

in great numbers, in various parts of the body.

Often such organs are coordinated with eyes,

and in some cases

—

e. g. , Ipnops*—the eye itself

has become degenerate and replaced by a phos-

phorescent organ. Among the crabs, as well as

fishes, the light-emitting organs serve as dark-

lanterns to illuminate the immediate surround-

ings, and also as lures to attract the prey. The

author claims that there is, in general, a de-

creasing degeneration of the eye with increas-

ing depth. In Ethusa granulata, a crab, speci-

mens from shallow water have good visual

organs, while those from 900 to 1,300 m. are

usually blind. It appears to be a fact that the

eyes of deep-sea forms tend either to a great

increase in size, on the one hand, or degenera-

tion on the other, as ordinary eyes are of little

use in the depths.

The possession of light-emitting organs in

blind animals is explained on the ground of

utility in terrifying hostile animals or alluring

the prey.f There are also instances in which

very similar light-producing organs have been

developed by widely differing animals by a

process of approximation.

In discussing the systematic relationships of

deep-sea animals the author states that they do

not differ among themselves more than do shal-

low-water forms. It was at first thought that

the abyssal region would yield many ancient

types, and, indeed, this is in a measure true.

It appears that the older forms were often

driven to the depths to escape competition with

newer and more specialized rivals. Many deep-

sea sponges and echinoderms resemble creta-

ceous and Jurassic types. It can be stated as a

generalization, however, that deep-water ani-

* It should be noted, however, that the eyes of Ip-

nops still appear to be functional, although exceed-

ingly modified to form the immense phosphorescent

lantern that occupies about half of the dorsal surface

of the head.

t In the discussion of phosphorescence in the deep

sea, the conclusions of Professor Seeliger are so nearly

identical with those presented by the present writer

in the number of Science issued May 31, 1901, that

attention should he called to the note at the bottom
of page 852, referring to a previous article on ' The
Utility of Phosphorescence in Deep-sea Animals,'

published in the American Naturalist, Oct., 1899.

mals are no nearer mesozoic forms than are

those from lesser depths. In sustaining this

latter claim the author cites the many cases of

so-called ' living fossils ' among shallow water

mollusks, and also the old-fashioned mammals
still existing, such as the proboscidians. On
the other hand, deep-sea' animals can often, in-

deed usually, be referred to existing genera of

shallow-water forms, and the author claims that

the former were originally derived from the

shallow-water inhabitants of the past. The
conditions of life in the abyssal regions are not

conducive to developmental changes, neither

are they such as to favor the evolution of the

organic from the inorganic.

Professor Seeliger, like most other writers on

this subject, cannot refrain from having his

fling at the ' Bathybius theory ' of Huxley,

which was exploded through the chemical re-

searches of Buchanan, who demonstrated that

the apparently vital movements of ' Bathyhius '

were purely physical.

Our author believes that animal life becomes

less abundant in the greater depth, but that

there is no zone that is entirely uninhabited, a

conclusion directly opposed to the one so thor-

oughly demonstrated by Alexander Agassiz,who
maintains that there is an intermediate zone

which is practically lifeless. The argument

against the existence of an uninhabited zone is

based on considerations affecting the food sup-

ply. In shallow water the food basis is largely

vegetable, but plant life becomes sparse below

200 m. and practically vanishes below 400 m.

But the inhabitants of the underlying zone as-

cend to what may be called the plant zone for

their nourishment, and then retire satisfied to

the deep. The bottom-inhabiting species,

whether free-moving or fixed, are nourished by

the organic substances sinking, in changed

form, to the bottom.

The bottom deposits are briefly described as

diatom ooze, radiolarian ooze, globigerina ooze

and red clay.

The author concludes by emphasizing the in-

timate connection between the animal inhab-

itants of the upper and deeper zones, and the

dependence of the abyssal forms upon the upper

regions for their food supply. The animal

world of the deep is in general a reflected rep-
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resentation (Spiegelbild) of that of the upper

waters.

The last sentence in the body of the work is

well worth quoting for the beauty and grandeur

of the conception involved :

'

' Denn alles, was oben im Spiel der Wellen

und im Sonnenlicht lebt und vegetiert, muss end-

lich doch noch in irgend einer Form zur Tiefe

gelangen, um in der dunklen, von keiner Welle

erregten Riesengrabstatte des Meeresgrundes

den Kreislauf des StofFes zu vollenden."

Following the body of the work are twenty

closely printed pages of notes of a more tech-

nical character, embodying the actual facts

which form the basis for the statements and

conclusions of the author. These are of real

value to those who study more carefully the

fascinating problems of the deep.

The work as a whole will form a welcome

addition to the library of the general student,

and the specialist will find it well worthy his

careful perusal and frequent consultation.

C. C. Nutting.

%^
Agricultural Bacteriology : A Study of the Eela-

tion of Bacteria to Agriculture with special

Reference to the Bacteria in the Soil, in

Water, in the Dairy, in Miscellaneous Farm

Products, and in Plants and Domestic Animals.

By H. W. Conn, Ph.D. Philadelphia, P.

Blakiston'sSon&Co. 1901. Pp.412. Figs.

40.

This is a new book on a new subject. There

have been books treating of separate phases of

the subject, as dairy bacteriology, but heretofore

no book has been issued in English which has

attempted to cover the whole range of bacteri-

ology in its relations and applications to agri-

culture. As the sub-title explains, it has

special reference to the bacteria in the soil, in

water, in the dairy, in miscellaneous farm

products and in plants and domestic animals.

Professor Conn shows that while in the popu-

lar mind bacteria have come to be almost

synonymous with disease, they are intimately

associated with many normal processes which

are going on in the soil, water and elsewhere,

and are important and very often essential fac-

tors in the operations of farming as well as in

every-day life :
'

' From beginning to end the

occupations of the agriculturist are concerned

in the attempt to obtain the aid of these micro-

organisms when they may be of advantage,

and in preventing their action in places where

they would be a detriment"; and he adds

that " farming without the aid of bacteria is an

impossibility." As yet only a beginning has

been made in studying their application. la

the section on bacteria in the soil, the author

shows that they have important relations to

agricultural processes in at least five different

directions, namely, in the decomposition of

rocks, the fixation of free atmospheric nitro-

gen in the soil, the decomposition of all com-

plex organic bodies and compounds in the soil,

the formation of nitrates, and, in connection

with the legumes, in reclaiming nitrogen from

the air. He prophesies that " in the future the

problem of the proper treatment of soil for the

use of agriculture will be, in a very large de-

gree, a problem of the proper control of bac-

teria. Agriculturists must learn to stimulate

the bacterial actions which are advantageous,

and check those which are disadvantageous,

if they would insure the continuance of soil

fertility." There is perhaps no phase of agri-

culture where bacteria play such an important

part as in the dairy. It is appropriate, there-

fore, that this subject, to which Professor Conn

has himself been an important contributor,

should receive quite extended treatment. The

advances made in the control of bacteria in

milk, as a result of better understanding of

their sources and of pasteurization, have con-

tributed to a better milk supply of cities, as well

as to superior quality of the butter produced.

The author contends that the introduction of

pure cultures for ripening the cream in butter-

making has resulted in improving the general

quality of butter and has led to greater care in

the preparation of the 'starter' where pure

cultures are not employed. The part played

by enzymes, especially galactase and rennet, in

the ripening of cheese is pointed out, but the

author is inclined to ascribe considerable im-

portance to lactic bacteria in this connection.

Elsewhere the importance of enzymes in ex-

plaining various phenomena formerly ascribed

to the direct action of bacteria is discussed at

some length. This opens up an interesting
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line of study in a field where comparatively-

little beyond the result is known at present.

The book is written in a clear and entertaining

style that should commend it to the general

reader as well as the student. It is an impor-

tant addition to our agricultural literature, and

will be welcomed by many who have felt the

need of a general treatise on the subject.

E. W. Allen.

The Feeding of Animals. By Whitman H.

Jordan. New York, The Macmillan Co.

1901. Pp. 450.

This book by the director of the New York

State Experiment Station, is the latest contribu-

tion to the excellent Rural Science Series. Sev-

eral books on feeding have been published by

American writers, but in some ways this is the

most systematic and comprehensive treatment

of the subject, especially as adapted to the

needs of the student. While the teachings of

European experiments and experience are taken

account of, American conditions are kept con-

stantly in mind, and this gives the book a dis-

tinct advantage over some which have adhered

too closely to the German feeding methods.

Dr. Jordan has combined a quite thorough re-

view of the important scientific teachings on

the subject, with a plain and clear statement of

the application of these facts in practical feed-

ing. He has digested the investigation relating

to feeding at home and abroad, and gives the

reader the benefit of his judgment and insight

into the subject in interpreting and applying

them. The applications which he makes of the

science of feeding to practical conditions show
that he is not bound down by any theoretical

ideas or teachings but is thoroughly familiar

with the standpoint of the practical feeder. He
breaks away, in a measure, from the mathe-
matical doses of nutrients prescribed in feeding

standards, but at the same time he admits the
value of these formulas as an aid in selecting

adequate, uniform and well-proportioned ra-

tions. The first part of the book is taken up
with the principles of feeding, the relations of
plant and animal life, the composition and di-

gestibility of feeding stufis, the function of

nutrients and the laws of nutrition
; while the

second part considers the practice of feeding,

the selection and compounding of rations for

maintenance, for milk and meat production, for

growing animals and for work, as well as ques-

tions of general management. The arrange-

ment of the book is logical and orderly, and it

is well suited to the needs of the student and
the class room ; in fact it may quite possibly

prove more popular as a text-book than as a

manual for the farmer or practical feeder, and
for such a text-book there is perhaps the greater

need at present.

E. W. Allen.

A Text-book of the Physics of Agriculture. By F.

H. King. Second edition. Madison, Wis.,

Author. 1901. Pp. xvi + 604. Figs. 276.

In this book, which is by the professor of

agricultural physics in the University of Wis-

consin and physicist of the experiment station,

" the aim has been to present to the student

who expects to be a farmer some of the funda-

mental principles he must understand to become
successful." The author states that it is his

purpose to present these principles from the

physical rather than from the chemical or bio-

logical standpoint, and from that of the general

student and farmer rather than from that of

more technical scientific agriculture. Never-

theless, the book will be found to be a notable

contribution to the literature of scientific agri-

culture in a field which has not heretofore

received the attention its importance demands.

The introduction deals briefiy with certain gen-

eral physical principles, laws and factors, a

knowledge of which is necessary to an under-

standing of their subsequent practical appli-

cation. Other chapters deal with the nature,

origin and waste of soils ; chemical and iliineral

nature of soils ; soluble salts in soils
;
physical

nature of soils ; soil moisture
;
physics of plant

breathing and root action ; movements of soil

moisture
; conservation of soil moisture ; rela-

tion of air to soils ; soil temperature ; objects,

methods and implements of tillage (especially

the plow)
;

ground-water, farm wells, and
drainage

;
principles of rural architecture,

including strength of materials (posts, barn

frames etc.), warmth, light and ventilation,

principles of construction, construction of silos;

farm mechanics, including principles of draft,

construction and maintenance of country roads,

farm motors (animal power, steam and gasoline
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engines and windmills) ; farm machinery (gen-

eral principles, belting, farm pumps, hydraulic

rams); principles of weather forecasting, includ-

ing discussions of the atmosphere and its move-
ments and weather changes.

W. H. Beal.

Chemieche und medicinische Untersuchungen.

Festschrift zur Feier des sechzigsten Geburts-

tages von Max Jaflfe, mit Beitragen von

M. ASKANAZY, P. BADMGARTEN, M. BERN-
HARDT, E. CoHN, Th. Cohn, W. Eliassow,

A. Ellinger, J. Frohmann, P. Hilbert,

Lassar-Cohn, D. Lawrow, E. v. Leyden,

W. LiNDEMANN, W. LOSSEN, H. MeYER,
E. Neumann, H. Nothnagel, E. Salkow-
SKI, W. SCHBELE, L. SCHREIBER, A. SEELIG,

S. Stern, O. Weiss, R. Zander. With 8

plates. Pp. 472. Braunschweig, Friedrich

Viewig und Sohn. 1901.

Such volumes as this ' Festschrift ' are al-

ways of interest in recalling definitely the po-

sition and achievements of the scientist ' to

whom they are dedicated, since they come at a

time when his great creative work is generally

completed. They reveal also something of

that side of scientific investigation, unnoticed

in the journals and text-books, but of so much
importance in the development of thought, the

personal relations of the investigators, their in-

fluence upon each other, and the inspiration

derived by both from the association of teacher

and pupil. The papers contributed to volumes

of this character are, indeed, frequently dis-

tinguished for kindliness of intention, rather

than for intrinsic merit. Such is not the case

in this volume. Most of the papers are the

first presentation of important investigations,

which might take their place worthily in any

scientific or medical journal. The remaining

articles, although presenting no new facts, are

interesting on account of the ability and repu-

tation of their writers, and afford suggestive

discussions of some of the problems which are

of special importance at the present time.

This volume is in every respect a fitting

tribute to Jafle. Although, of course, no word

of it was written by him, there is throughout a

tone which clearly reflects his influence. The

firm grasp of the purely chemical aspects of the

problems, even when dealing with clinical or

pathological subjects, the definiteness of the

problems set before the investigator, and the

clearly devised and vigorously executed ex-

periments employed for their solution, show in

the pupils the imprint of the teacher
; in the

friends, the influence of the coworker. It is

one of the most hopeful signs for the future of

medical investigations that they are adopting

from chemistry and physics that habit of meas-

uring without which science would be mere

empiricism. If that quality be sought in Jaffe's

researches which most entitles them to their

place, it would probably be found in the exact-

ness of the chemical methods employed. They
are excellent examples of the application of

pure chemistry to the problems of biology.

Jafle has rarely left an investigation of the

complex organic |^substances, whose origin or

influence in the animal body he has discovered,

without having established also their structural

formulae. He seems to possess the even rarer

gift of impressing this trait on others.

The contents of the volume are arranged in

three parts, of which the first is devoted to

clinical medicine. In the opening article, v.

Leyden, as the oldest friend and coworker of

him in whose honor he writes, reminds the

reader that they two were the first to introduce

into medicine, as long ago as 1866, the use of

oxygen gas. After reviewing briefly the oppo-

sition or rather indiflerence with which this

method of treatment was long regarded, espe-

cially in Germany, the writer dwells with just

pride on the universal acceptance at the pres-

ent day of the value of oxygen inhalation, not

only in cases of morphine, strychnine and car-

bon-monoxid poisoning, extreme chloroform

narcosis and dyspncea from many other causes,

but also as a therapeutic agent in several of the

diseases of the respiratory organs. Following

this paper are articles by Nothnagel on ' In-

testinal Hemorrhages,' Scheele on 'Subphrenic

Abscesses,' and Frohmann on 'Primary Sar-

coma of the Intestine.' To these are added a

report and discussion by Eliassow on ' Three

Cases of Degenerative Chorea,' and by Bern-

hardt three reports upon cases of ' Local-

ized Convulsions in the Upper Extremities,'

' Localized Convulsions in the Lower Extremi-

ties,' and 'Infantile Facial Paralysis.' To
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this section also Stern contributes an interest-

ing description of a case of ' Traumatic Neu-

rosis and Simulation,' which, after being diag-

nosed repeatedly by others as simple imposture,

the writer was led to regard as the manifesta-

tion of real suffering and deficiency. He closes

a discussion of the views of Charcot and others

on hysteria, hypnotism and allied phenomena,

with a plea for a more sympathetic attitude on

the part of physicians toward patients so af-

fected.

The second part of the volume is devoted to

morphological subjects, and contains an article

by Schreiber, which is in the main a review of

the recent work on the so-called ' Clasmato-

cytes' and an investigation of their probable

origin and purpose. This is followed by Zander

on ' Schistosoma in Man—A Contribution to

the Mechanics of Development under Normal
and Pathological Conditions,' and Askanazy
on the ' Pathology of Bone ' in cases of graft-

ing and in the stump of a bone at the point of

amputation.

The third and by far the largest part of the

volume contains investigations in pure chem-
istry, physiology, toxicology, experimental

pathology and bacteriology. The first of these

subjects is represented by Lossen on ' Phthalyl-

hydroxylamin and Related Compounds,' and
' An Improved Nitrometer ' by Lassar-Cohn.

On the side of physicochemical methods in

physiology and medicine, Baumgarten discusses

* Haemolysis ' from the standpoint of the

changes in the osmotic pressures of the blood
;

and Th. Cohn advocates the introduction to

clinical use of the freezing-point method for the

determinations of alterations in the fluids of the
body.

By investigations on ' The Influence^of Alter-

ations in the Kidney (either spontaneous
nephritis or from cantharides) on the Course
of Pancreas-Diabetes in Dogs' EUinger and
Seelig find that the elimination of sugar falls

both absolutely and relatively to the nitrogen,

but that this diminution in the glycosuria in no
wise diminishes the hyperglycemia, since it is

accompanied by an increase in the sugar con-
tent of the blood. From experiments, also on
dogs, ' On the Functional Capacity of the Heart
in Fatty Degeneration ' induced by ' Pulegon

'

(a substance like phosphorus in its eflFect on
metabolism, but without direct influence on the

heart) Lindemann finds the force and rhythm of

the beat to remain long unaffected, and con-

cludes that the abnormalities which ultimately

result are due to the alterations in the cardiac

muscle itself, and not to any influence on its

nervous connections.

Four articles represent physiological chemis-

try. Salkowski contributes an analysis of the
* Hydrocephalus Fluid,' in which, like other

observers, he finds an extremely small content

of solids (100 cc. containing only 0.43 gram
organic substances, mainly urea and dextrose,

and 0.77 gram inorganic)
; Lowrow reports a

study of the ' Decomposition Products of the

Haemoglobin of the Horse
'

; and "Weiss the
' Separation of Methylpentose from White of

Egg,' its presence or absence depending upon
the food of the hen. In a study of the ' Gly-

cocol Supply of the Animal Organism,' by R.

Cohn, the methods used are essentially the same
as those employed by Lusk in this country, and
the results confirm the conclusions of the latter.

In one of the two papers devoted to bacteri-

ology Hilbert is led by his experiments (on

white mice) to answer the question, ' Are Toxic

or Immunizing Substances Recognizable in the

Filtrate of Streptococcus Bouillon Cultures?'

in the negative. Finally, in perhaps the most

valuable contribution in the volume Hans
Meyer, on the basis of experiments performed

by him in conjunction with J. T. Halsey and
Fr. Ransom on ' Localized Tetanus,' shows
that the toxin when injected into a nerve acts

not only more quickly, but also more intensely,

than when injected subcutaneously, since by
the former method the spinal cord is reached

more completely and in more concentrated

form by the poison. It is further shown con-

clusively that the action of tetanus is entirely

central, and that the greater part of the time

of incubation is consumed in the slow passage

of the poison to the central ganglia, and only a

brief period in the performance of the chemical

reaction in the cells alfected. Finally, Meyer
concludes that the neutralizing action of the

antitoxin must occur outside the nervous sys-

tem, since this substance never penetrates into

either the peripheral or central ganglia, and
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that the tetanus poison reaches the ganglia of

the central nervous system, not by way of the

circulation, but along the peripheral nerves.

Yandell Henderson".
Yale University.

SCIENTIFIC JOURNALS AND ARTICLES.

The Botanical Gazette for November contains

the following leading articles : G. T. Moore
has published, with three plates, his second

paper entitled ' New or LittleKnown Unicellular

Algae,' giving a detailed account of the life his-

tory of Eremosphxra viridis, and coming to the

conclusion that for the present, at least, the

genus should be classed with the Protococ-

coidese ; and also describing as a new genus a

form which has been confused heretofore with

Eremosphsera, and naming it Excentrosphsera.

T. C. Frye has published, with one plate, an ac-

count of the development of the pollen in cer-

tain Asclepiadacese, his investigation having

been suggested by the record that in certain

members of this family there is no tetrad di-

vision. The development of the sporangium

was found to be of the general type, the primary

sporogenous cells passing over directly into

pollen-mother cells ; these latter divide in the

usual tetrad manner, but subsequently through

mutual adjustment the four spores are arranged

in a linear series. Miss F. Grace Smith has

published the results of a large number of ob-

servations upon the distribution of red color in

vegetative parts in the New England flora.

A general conclusion is reached that the statis-

tical observations obtained fit no one theory of

color in all particulars. Mr. George A. ShuU
has published, with illustrations, the results of

observations upon 'Some Plant Abnormalities.'

He records instances of fasciation in Erigeron

canadense and Eehium vulgare; abnormal foliage

leaves in Pelargonium and Hicoria, and abnor-

mal floral organs in Lathyrus odoratus, as well

as in certain species of Clematis. Under the

head of 'Briefer Articles,' E. B. Copeland has

discussed Meissner's paper on evergreen nee-

dles, answering certain criticisms of the author,

and presenting new observations ; M. L. Fer-

nald publishes a final paper upon the instability

of the Rochester nomenclature, being an answer

to papers of Messrs. C. L. Pollard, L. M.

Underwood and N. L. Britton ; and Charles

Robertson has published a third set of observa-

tions of flower visits of oligotropic bees.

Announcement has been received of the

establishment of a new scientific journal entitled

Archivio Italiano di Anatomia e di Embriologia,

under the editorship of Professor Chiarugi, of

Florence, already favorably known as the editor

of the excellent little journal, the Monitore Zo-

ologico. It is published with the cooperation of

the professors of anatomy of Pisa, Padua,

Sienna, Perugia, Ferrara, Genoa, Catania and
Bologna. There has been a great awakening

of anatomical and embryological study in Italy?

but it has long been a matter of regret that

although many important investigations have

been published they have appeared in the pro-

ceedings of societies or in journals of very lim-

ited circulation, so that it has been very difficult

for foreigners to secure access to this Italian

work, much of which is extremely valuable. We
shall, therefore, welcome a journal which will

gather together and render more thoroughly ac-

cessible the results of anatomical and embry-

ological research in Italy. The list of supporters

of the new enterprise is a guarantee of its high

character so that we may reasonably expect the

new journal to rank as the equal of the best

French and German journals. The subscription

price for America is 31 francs, 50 centimes.

The publisher is Luigi Niccolai, Via Faenza 44,

Florence, Italy.

SOCIETIES AND ACADEBIIES.

the anthropological society of

washington.

The 322d meeting was held November 19.

Dr. Walter Hough occupied the session with an

account of the explorations among the ancient

pueblos of northeastern Arizona, carried on by

him last season. The paper was illustrated

with maps and selections of artifacts from the

two thousand specimens secured during the

work. The paper was discussed by F. W.
Hodge, J. D. McGuire, Hon. H. M. Baker, Mrs.

Matilda C. Stevenson, and President W. H.

Holmes.

The 323d regular meeting was held December

3. Mr. S. P. Langley presented a paper on
' The Fire Walk of the Tahitans. ' Mr. Langley
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gave an interesting account of his voyage to the

Society Islands. A number of lantern views

ofthe scenery of Tahiti, the natives, their houses

and their arts, were thrown on the screen, ac-

companied by instructive remarks. The in-

cidents leading up to the ceremony of walking

over the heated stones of the taro oven were

detailed and a series of instantaneous views on

the screen showed graphically the fire walk in

progress. Mr. Langley dissipated the mystery

that has enveloped this startling ceremony since

it was first described. Briefly, his investiga-

tions show that the volcanic rocks employed are

non-conductors, and though very hot on the

under surface, are cool enough above to be

walked upon with bare feet.

The paper was discussed by Mr. Townsend,
W J McGee and Walter Hough. A vote of

thanks of the Society was tendered to Mr
Hi^Xangley for his valuable paper.

Dr. John E. Walsh, of the Peary Relief Ex-
pedition, read a'paper, entitled, ' The Eskimo,
their Country and Habits.' Dr. Walsh gave
an account of the environment of the northern

Eskimo as affecting their mode of life, their

dwellings and arts. He found no evidences of

social organization or religion jamong these

Arctic Highlanders beyond certain minor cus-

toms. Dr. Walsh's paper was favorably re-

ceived. In reference to the tattoo marks of the

women spoken of by Dr. Walsh, W J McGee
discussed the kinship of the Eskimo, adducing
evidence that these marks were for the purpose
of indicating relationship. Dr. D. S. Lamb
and Dr. Frank Baker remarked upon the series

of Eskimo skulls presented by Dr. Walsh.
These skulls are notably scaphocephalic. Dr.

Walsh also exhibited a number of ethnological

specimens from his collection.

Walter Hough.

philosophical society of washington.
The 541st regular meeting was held Novem-

ber 23, 1901. Dr. W. H. Dall spoke on ' The
True Nature of Tamiosoma,' a fossil found in

California in 1856 and described by Conrad.
Its nature has been much discussed for nearly
half a century and there has been great diversity
of opinion as to its relationships. The speaker
has recently acquired sufficient material to

show that some former studies were based on

broken specimens, and some on an inversion of

the object. It is now clearly seen to be a

barnacle.

Mr= J. F. Hayford discussed the question,

' What is the Center of an Area or the Center

of a Population,' with especial reference to the

general popular notion that the latter is the

point which has as many people on one side of

it as on the other. The difficulty with this

definition is that the point varies according to

the direction chosen ; the only point that re-

mains fixed, whatever fundamental directions

are chosen, is that analogous to the center of

gravity of an area ; the sum of the squares of

the distances from this center to all the elements

of the area (or population) is a minimum. An
ingeniously cut figure showed at a glance the

surdity of the popular idea. Mr. O. H. Titt-

mann read from an article written by Professor

Hilgard in 1872 giving predictions on the

movement of the center of population of the

United States.

The 542d meeting was held December 7,

1901, Vice-President Gore in the chair.

Mr. Radelfinger presented a curious series

that he had met with in differentiating a com-
plex variable.

Professor T. J. J. See, of the Naval Observa-

tory, presented the results of his recent meas-

ures of the diameters of the planets by daylight

:

the observations were made near the close of

the day, when the sky was sufficiently lighted to

prevent or at least to diminish the error from

irradiation. Professor Campbell had made day-

light measures on Mars in 1894, but all other

published diameters are based on night work.

The daylight observations are remarkably con-

sistent, so that the speaker thought the results on

Jupiter and Saturn might be relied on to 1 part

in 1000. All the results are sensibly lower than

former measures gave, e. g., Jupiter, 38^^.40 by
night, 37^^65 by day; Neptune, 2^^25, and
2^^.00, respectively. The densities of the planets

as computed from these new values of the diam-

eters are much increased. Similarly the diam-

eters of Jupiter's satellites and Titan were

measured. (The paper will appear in the As-

tronomische Nachrichten.
)
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Dr. A. F. A. King read a paper on the ' Eti-

ology of Intermittent Fever,' in which he dis-

cussed sunlight as a factor in promoting sporu-

lation of the malarial parasite, which he main-

tained would not take place in continued

darkness. Hence ' chills ' do not occur at

night
; races with non-translucent skins are

immune
;
sunshine increases fever, cloudiness

decreases it ; spontaneous cures were explained

by the shade of hospitals ; the red light of the

blood promoted the vital activity of the para-

site, violet light restricted it, hence the cure

by Prussian and methylene blues
;

quinine

cured by its fluorescence accentuating the violet

rays. (The paper will appear in the American

Journal of Medical Sciences.)

Charles K. Wead,

Secretary.

BIOLOGICAL SOCIETY OF WASHINGTON.

The 344th meeting was held on Saturday

evening, November 30.

William Palmer read some extracts from an

illustrated article in one of the Sunday papers,

on the alleged occurrence of toads in solid

rock, and exhibited plaster molds from which

some of the illustrations had been made. One
of these molds, made over a dead frog, ap-

peared in the picture labeled, ' a mold in which

a frog lived for four days, ' while the cast of a

salamander was figured as ' a salamander

emerging from a plaster mold in which it had

remained for several days.'

E. W. Nelson presented a paper entitled ' A
Naturalist in Yucatan,' describing the country

and its flora, touching also on the ruins at

Chichenitza, Uxmal and other points. The
little known east coast was partly explored and

Cozumel Island visited during Mr. Nelson's

trip, and a number of colored lantern slides il-

lustrated some of the most interesting features

of plant and animal life observed.

H. J. Webber spoke of ' Strand Flora of Flor-

ida,' illustrating his remarks with many views

of both the eastern and western coasts and de-

scribing the manner in which certain plants

aided in forming sand dunes, and others such

as the mangroves, in making small islets which

later on were added to the mainland. The

characteristic plants of various portions of the

coast were noted, and the speaker drew atten-

tion to the marked difference shown by some
plants, the grape nut for example, according as

they grew inland or were exposed to the salt

winds from the ocean. F. A. LucAS.

THE AMERICAN CHEMICAL SOCIETY, NEW YORK
SECTION.

An unusual degree of interest has been mani-

fested in the work of the Section during the

present season. Very full programs have been

offered at every meeting, and the attendance

has been unprecedented. It has been neces-

sary to hold a special meeting in order to

dispose of the great number of available papers,

and other special meetings will probabl'y have

to be held in the spring. The membership of

the Section has increased steadily, and is now
over four hundred and fifty. The committee to

secure funds for the endowment of the research

medal and for the encouragement of research

among the members of the Section consists of Mr.

Clifibrd Richardson, Professor C. F. Chandleri

Mr. Maximilian Toch, Dr. Theron C. Stearns and

Dr. William Jay Schieffelin. It shall be the en-

deavor of this committee to secure a large en-

dowment fund and to suggest an appropriate

name for the Section medal, as well as the de-

tailed conditions governing its award. Since the

last report of our meetings appeared in Science,

the following papers have been presented :

Special Meeting, November 1.—Edmund H.

Miller, ' On the Composition of the Ferrocya-

uides of Cadmium ' ; Marston Taylor Bogert

and David C. Eccles, ' On the Production of the

Imides of Succinic and Glutaric Acids by the

Partial Hydration of the Corresponding Ni-

triles ' ; W. G. Lindsay, ' On a Colorimetric

Method for the Estimation of Sulphur in Pig-

iron ; ' Thomas F. Hildreth, 'On the Determi-

nation of Manganese in Spiegel ' ; John A.

Mathews and William Campbell, ' The Alloys

of Aluminium.' This paper was profusely il-

lustrated by lantern photographs. It was pre-

sented in two parts. The first part being a re-

view of recent work upon the constitution of

alloys, with explanation of the nature of solid

solutions, eutectics, pyrometric and metallo-

graphic methods of alloys, research, etc., the

second part embodied the results of the re-
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searches of the authors while in Professor Sir

William Eoberts-Austen's laboratory.

Begular Meeting^ November 8. C. W, Vol-

ney, ' The Decomposition of Sodium Nitrate by

Sulphuric Acid,' in which he showed that the

reactions were much more complicated than has

been generally supposed. Martin L. Griffin,

of Mechanicsville, N. Y. ,
' The proximate anal-

ysis of the spent alkali liquor from the reduc-

tion of poplar wood for paper stock by the soda

process, with a description of the method.' Mr.

Griffin said that these liquors contain nearly 10

per cent, of acetic acid. The possible recovery of

this great quantity of acid offers an interesting

problem for chemists. Phoebus A. Levene's
' Preliminary Communication upon Gluco-

Phosphoric Acid ' was read by the secretary.

William Campbell, of London, gave an illus-

trated talk upon his studies of the constitu-

tion of ' The Alloys of Copper and Tin.' Daniel

D. Jackson, ' The PhotometricJDetermination

of Sulphates,' with exhibition of the appara-

tus. John A. Mathews, continuing his talk

upon the constitution of alloys begun at the

meeting of November 1, spoke upon ' Al-

loys and the Phase Rule.' This paper was il-

lustrated with lantern diagrams and showed
how the phase rule may be of use in explaining

problems of equilibrium in such complex sub-

stances as alloys.

Begular Meeting, December 6. W. H. Birch-

more presented an introductory paper, ' Notes
and Studies on Molds and their Allies,' ac-

companied by an exhibit of many specimens.

Professor Edgar F. Smith spoke on ' The Value
of Electrolytic Methods in Chemical Analysis,'

urging upon chemists their use or at least a fair

trial of them. He contrasted the advantages

of the electrolytic methods with the usual gravi-

metric methods. Professor Smith stated that

twenty-five of the seventy elements could be con-

veniently determined in this way, and that more
than one hundred and fifty separations were pos-

sible. Particular mention was made of the elec-

trolytic determination of copper, mercury, bis-

muth, cadmium, molybdenum and uranium.
He also mentioned a rapid electrolytic method
for the oxidation of sulphur in natural sulphide

minerals, by means of a current of ten or fif-

teen volts and one ampere. The sulphide is

mixed with fused caustic potash in a nickel

crucible which is made one of the electrodes,

and a stout rod dipping into the fused caustic

alkali is the other electrode. Fifteen minutes

serves to oxidize completely the sulphur in

pyrites, and most other natural sulphides re-

quire less time. Professor Wilder Bancroft

read a paper upon ' Analytical Chemistry and

the Phase Rule Classification.' Dr. Francis G.

Benedict, in a paper upon ' Some Aspects of

Ventilation,' gave experimental evidence to

show that the high temperature and excessive

humidity of expired air is a more potent factor

in producing discomfort among those who have

to breath it, as, for example, the inmates of a

crowded and ill ventilated room or hall, than

is the presence of a high percentage of carbonic

acid. The experiments were made with human
subjects in Professor Atwater's laboratory, and

the results are interesting in that they are very

much opposed to general ideas upon this sub-

ject and to the results which have been pub-

lished by previous experimenters as well.

John Alexander Mathews,
Secretary.

THE NORTHEASTERN SECTION.

At the last regular meeting of the Section

held on November 19, 1901, the following

officers were elected for the year 1901-1902 :

President, L. P. Kinnicutt ; Vice-President,

Charles R. Sanger ; Treasurer, B. F. Daven-

port
;
Secretary, Henry Fay.

Professor A. A. Noyes addressed the Society

on the * Importance of Catalytic Agents in

Chemical Processes.' The lecture was illus-

trated by numerous experiments, and was dis-

cussed under the following headings : (1) Cata-

lytic Action in which the Catalyser Combines

Temporarily with one of the Reacting Sub-

stances. (2) Catalytic Action by Absorbent Con-

tact Agents. (3) Catalysis by Electrolytic

Agents. (4) Water as a Catalyser. (5) Cata-

lytic Action of Acids, Bases and Salts. (6)

Catalysis by Enzymes. (7) Colloids.

At the next regular meeting to be held De-

cember 17, Professor C. F. Chandler will ad-

dress the Section on * Electro-Chemical Indus-

tries at Niagara Falls.' Henry Fay,

Secretary.
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TdE LAS VEGAS SCIENCE CLUB.

The usual monthly meeting was held Novem-
ber 12, Mr. Cockerell briefly reviewed the

work of the members during the past summer.
At the end of June the top of the Las Vegas
Kange (11,000 feet) was revisited, and a con-

siderable collection was made, including a

number of species of insects new to New
Mexico. The insects of this collection are now
being recorded in Psyche. Mr. Cockerell ex-

hibited two stone spear-heads, which he found

on the top of the Las Vegas Range. Seven

members of the club spent a part of the sum-

mer on the coast of California, where special

attention was paid to the Mollusca. Mrs. Cora

"W. Hewett exhibited a series of shells which

she had collected at Coronado, Point Loma and

La Jolla. Mr. Cockerell exhibited the internal

shell of Tethys {Neaplysia) ritteri, a new species

which he found at San Pedro, and named after

the director of the University of California

Marine Station at that place. This T. ritteri

was about 21 cm. long, and differed from T.

Californica in wholly lacking the bars of white

and dark brown on the inner surface of the

swimming lobes, these parts being of a pale seal

green ; it also differed in having oblique, flame-

like, blood-red markings on the sides of the

body. Outside of the Mollusca, some study

was made of the insects of the California coast,

and several new species of bees were obtained.

Mrs. Cockerell found at San Pedro the hydroid

Aglaophenia octocarpa Nutting, new to the

United States.

Mrs. W. P. Cockerell described how she had

succeeded in obtaining the eggs of Argynnis

nitocris nigrocserulea at Beulah. The larvse

which hatched from them had gone into hiber-

nation without feeding. A communication by

Mr. Cockerell and Miss Mary Cooper on the

genus Ashmunella was presented, and a series

of the shells was exhibited. The most inter-

esting was a new species, proposed to be called

Ashmunella antiqua, found fossil in the Pleisto-

cene beds of Las Vegas, N. M. It resembled

in most respects A. thomsoniana, but wholly

lacked the parietal tooth. Miss Ada Springer

exhibited the vertebra of a bison which she had

found in the charcoal zone of the Las Vegas

(Arroyo Pecos) Pleistocene.

Mr. Emerson Atkins showed a series of draw-

ings of the mouth-parts of wasps and bees.

The series indicated an evolution from the type

with six-jointed maxillary palpi and four-jointed

labial palpi, the joints in each case about equal

in length, to forms with five-, four-, three- or

two-jointed maxillary palpi, and labial palpi

with the joints much elongated and very un-

equal. It was remarked that the maxillae in-

creased in size, while their palpi diminished.

Mr. John McNary communicated a series of

drawings illustrating the venation of the mid-

dle of the tegmina in various genera of grass-

hoppers, viz., Irimerofropis, Leprus, Arphia and
Dissosteira. It was possible to recognize the

same veins as are found in the upper wings of

Lepidoptera, but whereas in the Lepidoptera

they are very constant and very useful for ge-

neric classification, in the grasshoppers, which

are more primitive insects, they are found to be

extraordinarily variable. If one were to de-

pend on the venation for generic characters in

Orthoptera to the same degree that one does in

Lepidoptera, Trimerotropis laticincta, for ex-

ample, could be split into three genera.

T. D. A. C.

THE TEXAS ACADEMY OF SCIENCE.

The first regular meeting of the Texas Acad-

emy of Science for the present academic year

was held in the chemical lecture room of the

University of Texas, at Austin, on the evening

of October 26, 1901, when Professor J. C.

Nagle, of the Agricultural and Mechanical Col-

lege of Texas, the newly elected president of

the Academy, presented his inaugural address

on 'The Influence of Applied Science.'

''My purpose," he said, "is to touch upon a

few only of the general features of the world's

progress, in which applied science has been an

aid not only to material development, but to re-

searches in pure science as well, and to sug-

gest, if possible, some means by which the

workers in applied science may be brought to

contribute more largely towards advancing the

purposes and aims of the Texas Academy of

Science."

Continuing, the speaker said: " If the re-

corded history of the world's progress in

thought and material prosperity for the last
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two thousand years be roughly divided into

two parts—the latter one dating practically

from the beginning of the nineteenth century—

and if the causes making for the amelioration

of man's condition during these two periods be

examined, we shall see that a single century of

applied science has done more for the world's

direct advancement in enlightenment, tolerance

and real culture, as well as in material prog-

ress, than was accomplished in the preceding

nineteen hundred years. Furthermore, a com-

parison of the opportunities and advantages

possessed by man at the beginning, the middle

and the end of the nineteenth century will

show how much the rate of progress was ac-

celerated during the latter half of the century,

and if, judging by this, any prediction for the

future may be ventured, we may gain some

faint idea of the place applied science is des-

tined to fill in the next fifty years."

Among the subjects dwelt upon somewhat in

detail were astronomy, physics, especially elec-

tricity, civil engineering, chemistry and biology,

with special reference to bacteriology. This

address will appear in full in Part II. of Vol-

ume IV. of the Transactions of the Academy soon

to be published.

The second meeting for the year was held on

November 22. Mr. T. U. Taylor, professor of

applied mathematics in the University, read an

abstract of his report to the Hydrographic Di-

vision of the United States Geological Survey
on the 'Water Power of Texas.' In this re-

port he treats of the water power of the State,

both existing and prospective, with special ref-

erence to that of the following rivers : Pecos,

Devils, San Felipe, San Antonio, Guadalupe,

Comal, San Marcos, Colorado and tributaries,

Brazos and tributaries. The potential water

powers at Llano and Marble Falls are consid-

ered in detail, and the latter is pronounced as

having the grandest possibilities of any place

in Texas. Llano and Marble Falls are in the

heart of one of the finest granite regions of the

country, and every unit of power could be
made to pay in that industry alone.

A translation of a part of the introduction to

Dr. Ferdinand Roemer's ' Kreidebildungen von
Texas,' by Dr. Frederic W. Simonds and Ed-
mund Wild, was read by the latter. ' Die Krei-

debildungen von Texas ' contains observations

upon the geology of the State made fifty years

ago. It is, in fact, the foundation of Texas

geology, and won for its writer the title ' Father

of the Geology of Texas.' This work has been

a fruitful source of inspiration to later writers

upon the geology of this region, and it is now
the intention of Messrs. Simonds and Wild to

make it accessible to all by means of a carefully

prepared English translation.

The midwinter meeting of the Academy will

be held simultaneously with that of the State

Teachers' Association in Waco during the holi-

day recess. Frederic W. Simonds,

Secretary.

University of Texas.

the boston society op natural history.

At the meeting of the Society, held November

6, 1901, Professor William Morris Davis spoke

on 'River Terraces in New England,' with a

view to supporting a recent theory to account

for the successive stair-like terraces with con-

cave fronts found in many New England valleys.

A buried ledge of gradual slope encountered by
a meandering stream in its sidewise swingings,

throws the stream to one side, and prevents its

further cutting action at that point. When the

stream, in subsequent swinging across the val-

ley floor, returns once more to the attack, it

encounters the ledge at a lower level, and is

again turned back ; thus the terraces as formed

are protected from erosion.

At the meeting of November 20, 1901, Pro-

fessor E. S. Morse presented the results of his

researches on living Brachiopoda. He gave

an account of the habits of Lingula and Olottidia

and called attention to their marvelous vitality.

He described in detail the structure of the

leading forms and announced for the first time

the oesophageal glands in Lingula. A correla-

tion was shown between the presence or absence

of setae and. the development of the pedicle

;

the errantian forms and those moving freely on

the pedicle having the setae greatly developed,

those more restricted in their motion having

shorter and fewer setse, while those with lower

valve fixed to the rock, such as Mergerlia, Crania,

etc. , are without setse. In the young of all forms

studied, the setse were present, and of great



Decebiber 27, 1901.] SCIENCE. 1011

length. The coecal tubes, which Dr. Sollas has

shown to be probably organs of tactile impres-

sion, were wanting in the errantian forms,

more or less abundant in those moving freely on
a fixed pedicle, and in those fixed by the lower

valve, abundant, and in Crania even branching.

He described the external glands of Terebra-

tulina, as well as the strand-like bundle of

sperm cells. He insisted that the Heart of

Hancock was not a pulsating organ, and was
inclined to believe that the ' accessory hearts '

were genital in their nature.

Glover M. Allen,

Secretary.

DISCUSSION AND CORRESPONDENCE.

CONNECTICUT RIVERS.

In the issue of Science of November 29, 1901,

Professor W. M. Davis reviews my paper on
' The River System of Connecticut ' {Journal of

Geology, IX,, 1901, pp. 469-485) and expresses

his doubt respecting the principal thesis of the

paper ; namely, that Connecticut rivers betray

by their orientation a controlling influence of

joint or fault planes. The subject of stream

orientation is a large one and the explanation

offered a somewhat new one for American rivers

at least. The thesis is one not easily demon-

strated as respects the larger area treated, and

the review seems to me to be in the main an

eminently fair one. From it I infer, however,

that my paper may in some particulars be sus-

ceptible of misinterpretation, and, therefore,

take this opportunity to correct certain impres-

sions which appear in the review, so as, if possi-

ble, to prevent further misunderstanding.

If I have omitted to speak at length of the

particular controls of stream orientation other

than by joint and fault planes, it has not been

because I would ascribe little importance to

them, but because in a general paper dealing

with a special kind of control it was obviously

impossible to treat all at length. On page 474

it was stated

:

"It is not to be expected that the actual

course of a stream will now be coincident with

or even absolutely parallel to any fault direc-

tion, for there have unquestionably been many
local conditions which have produced larger or

smaller migrations of the river channels. Their

general direction has, however, it would seem,

been maintained despite the minor accidents

which have marked their life histories, and even
under so revolutionary a change as complete

reversal of drainage."

I should certainly agree with Professor Davis

when he says that, "it is inherently improbable

that the Pomperaug fault lines possess an ex-

tension all over the State in systems so rigid as

are here postulated." And it was a matter of

some surprise to me when the natural trough

lines were found in so many instances to cor-

respond to known fault directions of the Pomp-
eraug Valley. Some explanation of this may,
however, be found in the fact that the lines

noted for the master streams of the State cor-

respond in direction, not to the prevailing faults

in the Pomperaug Valley, but rather to the ex-

ceptional ones. In the Shepaug Valley imme-
diately adjacent to the Pomperaug, however,

the only control observable is from the four

directions of faulting which ijrevail in the Pomp-
eraug Valley. It is my anticipation that when
the theory is applied in detail to the broader

area of the Connecticut Valley, and the direc-

tions of streams carefully compared with the

directions of the actual minor as well as major

faults of that Newark basin, a control will be

recognized to have gone out from the planes of

faulting. That the directions which were dis-

covered in the Pomperaug Basin will be found

to be the only ones I do not of course expect,

and it is quite likely that in certain areas they

may not appear at all. That an elaborate sys-

tem of joints and faults, analogous to that of

the Pomperaug Valley exists and is accountable

for the zigzag outlines of the trap hills scattered

over the Connecticut Valley seems to me, how-

ever, hardly to admit of doubt. That such a

system ceases to exist beyond the border of the

Newark is, in my view, inherently improbable.

I should be the last to wish to push the theory

of control of streams by fault and joint planes

beyond what the facts warrant. In the Pomp-
eraug Valley itself the faults supposed to con-

trol the drainage were in the majority of in-

stances discovered. In the near-lying area,

e. g., the Shepaug river basin, where the rivers

adhere to the four prevailing fault directions of

the Pomperaug Valley, this explanation seems
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almost a necessity. As regards, however, the

extension of the system throughout the State,

where individual work in the field should be

done in order to familiarize the worker with

special and local conditions, I fully recognize

the incompleteness of the evidence. It deserves

to be emphasized, however, that the student of

a carefully prepared map has always at hand

the accumulated knowledge acquired by the

corps of topographers whose painstaking labor

it represents—labor which the modern school of

physiographers has been quick to use as the

basis of their conclusions. It is not assumed

that along every trough line of the map lies the

course of a fault. In my article it is stated

(p. 478)

:

'
' The term ' trough lines ' * * * may, for the

present, be given no further signification than

lines so favored by nature that the waters of the

region have been induced to adopt them for

their channels over longer or shorter distances.

On a map of this scale the trough lines, if rec-

tilinear, should be slightly curved, but inas-

much as the present river courses, because of

the many accidents of their history, can only

roughly approximate to the directions initially

given them, it would be an over refinement to

introduce a correction of this nature."

Evidence obtained from the examination of a

map by this method can only be of value when
cumulative. A single stream which persists in

a given direction even for a long distance af-

fords little support to the theory, when com-
pared with that yielded by a number of smaller

streams each approximating to a rectilinear

course for a shorter distance, provided the rec-

tilinear courses are parallel. A harder layer of

rock, or a bai-rier of drift may conduct one
stream or the other in its course, but it is in-

herently improbable that one of these causes or

the other, or both combined, have controlled

the parallel river series in an area of such geo-

logical structure as we find in the State of Con-
necticut. As was pointed out in the paper, it

is worthy of note that so few of the master
streams of the area follow the slope of the plain

of erosion. As regards the larger area of the
State the theory may, perhaps, as Professor

Davis says, * be regarded as standing in an in-

terrogative rather than in a demonstrative at-

titude,' but it would be doing injustice to the

facts to consider the trough lines as isolated

lines while ignoring their arrangement in paral-

lel series.

Wm. H. Hobbs.

physiological effect of diminished air
pressure.

To THE Editor of Science : The interesting

communications of Messrs. Clayton and Ward
upon the physiological effects of the diminished

air pressure due to mountain climbing recall

some records which I made in 1896 during an

ascent of El Misti, Peru, similar to that de-

scribed by Professor Ward. As the effect of

the high altitude upon my condition was in

part different from that experienced by him, it

may be of interest to describe it. The journey

from the observatory at Arequipa, elevation

8,050 feet, to the summit of El Misti, elevation

19,200 feet, was made on four occasions. The
distance is about 25 miles. It is possible to ride

on horseback or muleback to the very summit,

following a caravan trail across the pampa to

the base of the mountain, and ascending by a

winding path constructed with great skill by

Professor S. I. Bailey when the meteorological

station was established. The journey from the

observatory to a hut at an elevation of about

15,400 feet occupies one day, during which the

rider is usually obliged to endure the scorching

rays of the sun. The night is passed at the hut,

and the final ascent to the summit made on the

second morning. This occupies several hours,

as the animal stops to rest every fifteen or

twenty feet at this altitude. On two occasions

I was obliged to walk a short distance to cross

snow which had drifted across the path, and
realized the extreme diflBculty of breathing

during the exertion required. The return from

the summit to the observatory is easily made on

the second day, but on two occasions I spent a

second night at the hut.

The effect of the altitude upon me was chiefly

to cause headache, sleeplessness and partial loss

of appetite. On one occasion while at the sum-
mit I experienced a decided feeling of faintness

for a short time. During the nights at the hut

the temperature was about 32° Fahr., but it

seemed impossible to keep the body warm, in
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spite of arctic sleeping bag and blankets and
overcoats so numerous that one could hardly lift

the weight in breathing. On the trips in which
a second night was passed at this height, more
sleep was secured, indicating that the body was
getting adjusted to the altitude. The headache
disappeared and the appetite revived on the re-

turn trip. On the first of these trips, records

were made of the pulse and respiration, as ac-

curately as could be made by a person upon him-

self. They are as follows: Aug. 18, 10 p. m.,

at observatory on retiring, pulse 80, respira-

tion 16 ; August 19, 6.00 a. m., on rising, pulse

80, respiration 16 ; 3.30 p. m. at tambo de los

huesos, elevation 13,300 feet, pulse 96, respira-

tion 12 ; Aug. 20, 6.25 a. m., at hut 15,400 feet, on

rising, pulse 90, respiration 12; 12.30 p. m., at

summit, 19,200 feet, pulse 86, respiration 11
;

Aug. 21, 10 a. m. at hut, 15,400 feet, pulse 86,

respiration 11. The rather small increase in the

pulse and the decrease in the respiration are

noteworthy. While I made no records on other

trips, I noticed frequently that my tendency

was to breathe more slowly than usual, except

when moving about.

WiNSLOw Upton.
Providence, E. L,

December 7, 1901.

SCIENTIFIC ORNITHOLOGY.

The following remarkable misuse of termin-

ology occurs in Mr. Robert Ridgway's ' Birds

of North and Middle America,' Part I., The
Finches, just from the press of the Government
Printing Office. He says in his Introduction :

'
' There are two essentially different kinds of or-

nithology : systematic, or scientific, and popular.

The former deals with the structure and classi-

fication of birds, their synonymies and technical

descriptions. The latter treats of their habits,

songs, nesting, and other facts pertaining to

their life-histories." And he continues :
" Pop-

ular ornithology is the more entertaining with

its savor of the wildwood, green fields, the

riverside and seashore, bird songs and the many
fascinating things connected with outdoor

nature. But systematic ornithology, being a

component part of biology—the science of life

—

is the more instructive and therefore the more

important." And are, indeed, life-habits and

life-history not biology, not, if scientifically

studied, science of life, not more important

than the mere forms which result from this part

of bird biology ? Could there be found a worse

misconception of where science and popular

writing differentiate !

SHORTER ARTICLES.

THE RESULTS ATTENDING THE EXPERIMENTS
IN LOBSTER CULTURE MADE BY THE

UNITED STATES COMMISSION OF

FISH AND FISHERIES.

In April, 1900, the United States Commission

of Fish and Fisheries appropriated several thou-

sand dollars to be used in devising, if possible,

a practical method of artificial lobster culture,

and the undersigned was appointed to take im-

mediate charge of the experiments.

The breeding period of the lobster, continuing

as it does only through a few w^eeks of the late

spring and early summer, is so brief that ex-

tended experiments have been impossible, but

the experiments that have thus far been made
(during the spring of 1900 and of 1901) would
indicate that very large numbers of lobsters

may be hatched and retained in captivity until

they have reached an age when they are well

able to take care of themselves. Indeed, it

would seem that the enormous mortality among
lobster young (which results either from boiling

females 'in berry,' or stripping the eggs from

the female as the lobsters are taken from the

traps) may not only be lessened, but that the

young enclosed in these eggs may, with very

little expense, be hatched in the more important

fishing ports and hamlets and j)rotected until

they have passed through the critical stages.

It seems advisable to defer the rendering of

the final report until the Commission has profited

by the experiments of another season. Inas-

much, however, as the problem is of considerable

economic importance, it would seem desirable

to make some report at the iiresent time, al-

though only a report of progress.

In the spring of 1900 a number of exi^eriment

stations were established along the New Eng-

land coast, namely, at Orrs Island, Freeport,

Annisquam, Gloucester, Woods Holl, Naushon

and Wickford. Experiments had been made

previously at Woods Holl, but without encour-
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aging results, and it was thought that the estab-

lishment of sevei-al stations might result in the

discovery of some locality having physical and

biological conditions more favorable than those

found at the government laboratory. The offi-

cers of the stations at Gloucester and Woods

Holl and the officers of the Grampus, Fish

Hawk and Phalarope cordially cooperated in the

work of the special committee, but the expei-i-

ments at all the stations excepting that at Wick-

ford were discouraging. The lobster fry, even

in the cold clear water of the Gulf of Maine,

would soon become covered with a chenille-like

growth of diatoms and would die, no matter

what kind of enclosures were used.

At Wickford, however, where the Ehode

Island Commission had courteously given the

use of their floating house-boat, the fry seemed

to find a more congenial environment. In what

respects the water and the plankton at Wick-

ford were more favorable to the fry cannot at

the present time be stated ; it was, nevertheless,

a fact that the young taken from the hatchery

at Woods Holl would quickly perish when con-

fined at various localities near Woods Holl, but

Avould thrive when placed in the same kind of

enclosures at Wickford. The water at Wickford
is rather fresh and of high temperature (often

ten degrees higher than at Woods Holl). It is

charged with vegetable and animal life, and the

current is sufficiently strong to assist materially

in the aeration of the water in the enclosures.

Many different devices for enclosures were
adopted and tried. Large salt-water ponds,

smaller pools, artificial pools made by the build-

ing of dikes, enclosures made of wire screen

and floated and wire screen and submerged,

huge canvas boxes and cars, cars of sci-im

floated and anchored at the bottom, glass jars

of various sizes, running water in vessels of

wood, metal, glass, porcelain and stone, and
various rotary devices, all proved efficient

agents for the killing rather than for the rearing

of lobster fry.

The only enclosures which gave encouraging
results were made out of scrim in the shape of
huge bags some sixteen feet in diameter and
several feet in depth and so leaded at the bottom
that they would rise and fall with the current
and agitate the enclosed fry. But the current

was not sufficient at all times to keep the young

lobsters from settling to the bottom, devouring

one another and gathering into a confused

mass of maimed and struggling individuals.

At these times it was necessary for the staff at

Wickford to agitate the water artificially, and

this was done by the use of paddles.

To Dr. A. D. Mead, who was the director of

the Wickford laboratory, is due the credit of

having demonstrated the importance of keeping

the young lobsters from the bottom of the

enclosure, by either natural or artificial means.

Under favorable conditions the growth of the

young fry is phenomenal. The first molt takes

place about six days after the young have left

the egg, the second molt some six days later

and the third about five days later still. The

third molt takes the fry into the fourth stage,

when they assume the characters and habits of

the adult. Under the most favorable conditions

this fourth stage may be reached in nine days

from the time the lobsters are taken from the

hatching-jars, but under less favorable condi-

tions, within the same enclosures, certain indi-

viduals may be found in the second stage after

a lapse of several weeks. In both structure

and habits the young that have reached the

fourth or ' lobsterliug ' stage are very different

from those of the previous stage. These older

individuals (known at the laboratory as ' four-

ses ') are provided with pinching-claws,hardened

shell and vigorous muscles. They are very

active, have a voracious appetite, and are pug-

nacious and secretive.

It is well known that the planting of a few

young trout in the fingerling stage will accom-

plish much more toward restocking our streams

than the planting of many thousand fry, and I

think it safe to conclude that the planting of

many thousands of lobsters in the ' lobsterling '

stage would do much more toward rehabilitating

the waning lobster industry than the planting of

many millions of helpless fry as they leave the

hatchery.

No special effort was made in 1900 to treat

the fry after they had reached the foui'th stage,

but a few were retained. Those of the United

States Fish Commission office at Washington

have been obliged to endure the more artificial

environment of an aquarium. Those at Wick-
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ford have had a somewhat more natural environ-

ment, having spent the Avinter in a submerged
crate. They are hardy, voracious and seem to

thrive.

The plans for the second year were based on.

the successes and faikires of the first, and it was
thought best to take advantage of the favorable

environmental conditions at Wickford, to dis-

continue the work elsewhere, and to put all the

energy into devising some economical contriv-

ance for keeping the water so agitated that the

fry would not and covild not settle to the bot-

tom.

After many experiments, a relatively simple

and inexpensive device was adopted. Several

bags of scrim about three feet in diameter and
four in depth were so suspended in the pool of

the floating laboratory that the current could

not change their general shape or cause them to

collapse. In each bag was placed a dasher, the

blades of which in rotation would constantly

lift the water through the mesh at the bottom of

the bag and urge it with obviously less velocity

through the pores of the vertical walls. The
dashers were kept in motion by means of a

small gasolene engine, the motor apparatus as

a whole having a striking resemblance to the

aerating equipment of a second-class restaurant.

The scrim bags looked like so many vertical

cylinders. We found that when the mechanism

was in actual operation the current in rising

through the bottom of the bag brought with it

large numbers of pelagic animals, while the re-

duced current of the water passing through the

greater expanse of the vertical walls was not

sufiicient to carry this living material out of the

bags ; thus the apparatus sufi&ced not only for

keeping the fry and artificial food from the bot-

tom, but it also provided the fry with living

natural food. To Mr. George H. Sherwood is

due the credit of devising and installing this

aerating and feed apparatus.

In practice it was found that the eggs stripped

from the abdomen of the female would hatch in

these scrim enclosures under much more favor-

able conditions than in McDonald jars. Indeed,

I am inclined to believe that a far higher per-

centage of eggs would hatch in these bags than

in the McDonald jars, and I am sure that the

young are in a much more healthy condition

than when hatched by the older method. Even
a superficial examination of the young that

have spent some hours in the trituration of the

McDonald jars will show that a large propor-

tion of them have the appendages broken, bent
or indented.

The number of fry that were available for the

purpose of experimentation during the first

season was considerably less than in 1900, and
the period of experimental work was also mate-
rially reduced. Nevertheless, Dr. Mead, who
had the work immediately in charge, reports

that by actual count in no case was the number
of lobsters that reached the fourth stage less

than 16 per cent, of the number of fry originally

placed in the enclosure. . In a few cases it was
above 40 per cent, and in at least one case it

was as high as 54 per cent. In previous years no
experiments had yielded more than a fraction

of one per cent. The total number of lobsters

raised to the fourth stage during the season of

1901 (in the twelve cylinders) was a little more
than nine thousand.

Encouraged by these results, the United

States Commission of Fish and Fisheries is now
planning to equip one or more stations with the

aerating, hatching and brooding ajiparatus above

described, and to actually test the feasibility of

raising large numbers of fry to the fourth stage,

and I feel convinced that the liberation of large

numbers of these more hardy young will result

in the restocking of our depleted waters.

H. C. BuMPUS.
American Museum of Natural History.

on the structure of the manus in

BRONTOSAURUS.

During the past season, while engaged in col-

lecting vertebrate fossils for the Carnegie Mu-
seum, Mr. Charles W. Gilmore had the good

fortune to discover in the Jurassic exposures on

Sheep Creek, in Albany Co., Wye, a very con-

siderable portion ofthe skeleton of Brontosaurus

.

This skeleton was very carefully taken up

by Mr. Gilmore and has been received at the

museum. Among the more importaiit parts se-

cured was a nearly complete fore limb and foot

with the different elements for the most part

still retained in their normal position, making

it possible for the first time to definitely deter-
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mine most of the more important points regard-

ing the structure of the manus in this genus of

the Sauropoda.

The entire limb and foot were taken up in

two sections, in one of which was the humerus,

while the other contained the radius, ulna, and

such portions of the manus as were preserved,

consisting of the supposed scapholunar, the

complete series of metacarpals, the five prox-

imal phalanges, and the ungual of the first

digit. All these elements when found, except

the scapholunar, lay in approximately their

normal positions, with reference to each other,

and thanks to the skill and care of Mr. Gil-

more, they were so taken up and packed that

their original positions had not been disturbed

when the limb and foot were unpacked in the

laboratory.

The radius, ulna and manus have already

been partially freed from the matrix by Mr.

Gilmore, and throw considerable light upon the

structure of the latter.

The limb when found lay with the palmar
side up. The proximal end of the radius lay

in the radial groove on the anterior surface of

the ulna, these bones still articulating with the

distal end of the humerus. Lying between
and upon the palmar side, near the distal end
of the radius and ulna, was a large flat bone
presenting on one side a gentle but regularly

convex surface, and on the other two flat, sub-

equal surfaces separated by a low ridge. This

bone I have interpreted as the scapholunar, and
it seems to be the only carpal element retained

in the Brontosaur manus.

Metacarpals!. , II. , III. , IV. ,V. were in regular

order at the distal extremity of the radius and
ulna, though the first and fifth were closely ap-

plied to the external lateral surfaces of the dis-

tal ends of the radius and ulna, indicating that

in life they articulated directly with these

bones, perhaps through the intermedium of

heavy cartilaginous pads, while the three me-
dian metacarpals were a little more removed in

order to accommodate the scapholunar men-
tioned above.

The proximal phalanges of all the digits were
present and nearly in their normal positions

with relation to their respective metacarpals.
That of digit I, was in contact with its meta-

carpal, but shifted from its normal position so

that its external lateral surface was opposed to

the distal end of the metacarpal, with its proxi-

mal articular surface turned inward toward the

median axis of the foot, and the distal outward.

The proximal phalanx of digit II. was in posi-

tion at the extremity of metacarpal II., but

very much flexed, so that its longitudinal axis

lay almost at right angles to that of metacarpal

II. It is much the larger and stronger of the

series of proximal phalanges, and has the dis-

tal articular surface deeply grooved for the

keel of the second phalanx. The first phalanx

of digit III. is much smaller than that of the

second, and presents distally a small, but well-

formed and slightly grooved, surface for the ar-

ticulation of the succeeding phalanx. It (the

first) was found in its proper position at the ex-

tremity of metacarpal III., and there was on

the palmar side, interposed between it and

that bone, a small rounded sesamoid. The
proximal phalanx of the fourth digit was in

position articulated with metacarpal IV. It is

the smallest of the series and presents distally

an ill-defined articular surface. That of digit

V. lay at the extremity of its metacarpal, but

with its external lateral surface opposed to the

distal end of the latter. This phalanx is

slightly larger than the corresponding one of

digit IV., but its distal extremity scarcely

shows any trace of an articular surface for a

succeeding phalanx. These were the only

phalanges found with this foot except the un-

gual of the first digit, which lay in its normal

position with reference to that of the first

phalanx as the latter has been described above,

except that it was turned on its side and had

been moved slightly backward, and lay with its

articular surface abutting against the external

border of the distal articular surface of the first

phalanx and the external lateral surface of

metacarpal I.

There was a slight vertical displacement in

the carpal region, so that the distal ends of the

I'adius and ulna were a little lower than the

metacarpals. Metacarpals I. and V. lay in

such position with reference to II., III. and IV.

as to indicate that the proximal ends of these

bones were arranged in the arc of a circle, and

not horizontally.
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From the above brief description it will

readily appear that the Sauropod manus in

Brontosaurus at least was like the pes, ar-

ranged on the entaxomic plan, and not mesax-
omic as Professor Osborn was led to believe

from a study of the abundant but isolated ma-
terial in the collections of the American Mu-
seum of Natural History.

This foot and limb will be more fully de-

scribed and adequately illustrated in the com-
ing number of the Annals of this Museum.

J. B. Hatcher.
Cabnegie Museum,"
December 2, 1901.

GOLDFISH AS DESTROYERS OF MOSQUITO
LARV^.

In Professor L. O. Howard's recent excellent

volume on 'Mosquitoes,' etc. (p. 161), reference

is made to a reported employment of * carp ' as

destroyers of mosquito larvae and doubt is ex-

pressed as to the facts in the following words

:

" It was stated a number of years ago in In-

sect Life, that mosquitoes were at one time very

abundant on the Riviera in South Europe, and
that one of the English residents found that

they breed abundantly in the water tanks, and
introduced carp into the tanks for the purpose

of destroying the larvae. It is said that this was
done with success, but the well-known food-

habits of the carp seem to indicate that there is

something wrong with the story. If top-min-

nows or sticklebacks had been introduced, how-

ever, the story would have been perfectly

credible, and it points to the practical use of

fish under many conditions.

"

An examination of Insect Life (Vol. IV., p.

223) and also of Nature (Vol. XLIV., 1891, p.

591)—the origiual source of the statement in

question—fails to reveal the precise species of

' carp ' here referred to, but if, as seems likely,

it was the common goldfish, Carassius auratus, 1

happen to be in a position to confirm the gen-

eral truth of the story.

About six years ago at my home in Belmont,

near Boston, Massachusetts, I constructed a

small artificial pond in which to grow water-

lilies and other aquatic plants, and also to breed,

if possible, some varieties of goldfish—though

the latter object was a secondary consideration.

The advisability of making this pond had been

somewhat questioned on account of its close

proximity to my house and the fact that such
ponds are likely to become excellent places for

the propagation of mosquitoes. Nevertheless,

the plan was carried out and the pond was
stocked with goldfish taken from natural ponds
in the vicinity where they had been living and
breeding, to my personal knowledge, for a

number of years.

The aquatic garden has proved a success and
the goldfish have meantime thriven and multi-

plied. Moreover, no mosquitoes attributable

to the pond have appeared and I have been

unable to find any larvse in it, although I have
searched repeatedly and diligently for them.

I have always believed that the absence of

mosquito larvse from this pond was due to the

presence of the goldfish, and I have so stated

in a paper ' On the Drainage, Reclamation and
Sanitary Improvement of Certain Marsh Lands
in the Vicinity of Boston ' in the Technology

Quarterly, XIV., 69 (March, 1901), as follows:

"Iq the water [of this pond] are hundreds of

goldfish that feed upon the larvse of mosqui-

toes and serve to keep this insect pest in check."

On observing the statement referred to in

Professor Howard's book I determined to make
careful observations, to settle the point in dis-

pute. Within fifty feet of the pond in question

stands a large tank which for a long time last

summer was filled with rain water. Here I

found constantly large numbers of mosquito

larvse, of both Culex and Anopheles. Between

this tank and the pond runs a cool brook, fed

by a spring' Here also I found abundant mos-

quito larvse, those of Anopheles being more

prevalent than those of Culex. Reflecting upon

this fact it seemed more probable than ever

that the goldfish were holding the mosquitoes

in check in the artificial pond while in the

brook the insects were breeding in compara-

tive safety.

To test the correctness of my theories I took

from the pond a small goldfish about three

inches long and placed it in an aquarium where

it could, if it would, feed upon mosquito larvse

and still be under careful observation. The re-

sult was as I had anticipated. On the first day,

owing perhaps to the change of environment.
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and to being rather easily disturbed in its new
quarters, this goldfish ate eleven larvse only, in

three hours ; but the next day twenty were de-

voured in one hour ; and as the fish became more

at home the ' wigglers ' disappeared in short

order whenever they were dropped into the

water. On one occasion twenty were eaten in

one minute, and forty-eight within five minutes.

This experiment was frequently repeated, and to

see if this partiality for insect food was a char-

acteristic of those goldfish only which were in-

digenous to this locality, I experimented with

some said to have been reared in carp-ponds

near Baltimore, Maryland. The result was the

same, though the appetite for mosquitoes was
even more marked with the Baltimore fish than

with the others. This was probably due to the

fact that they had been in an aquarium for a

long time before I secured them, and had been

deprived of this natural food. I also tried the

experiment of feeding commercially prepared
' goldfish food ' and mosquito larvse at the same
time, and found that in such a case the gold-

fish invariably preferred the larvse.

It is not as generally realized as it should be

that goldfish will thrive in our natural northern

waters. In my experience they can easily be

bred in any sheltered pond where the water is

warm and not fed by too many cold springs, and
form any years they have been breeding natu-

rally in many small ponds in the vicinity of

Cambridge, Massachusetts.

When it is once understood that these fish are

useful as well as ornamental and comparatively

hardy, it is to be hoped that they will be intro-

duced into many small bodies of water where
mosquitoes are likely to breed, and thus be
employed as a remedy for mosquitoes sometimes
preferable to kerosene.

William Lyman Underwood.
Massachusetts Institute of Tech-

nology, November 27, 1901.

NOTES ON INORGANIC OHEMISTBY.
NEW WORK ON RADIUM.

A NEW series of experiments has been carried

out by Berthelot on radium, with reference to

its chemical action, as shown upon several
compounds. The radium used was enclosed in

one sealed glass tube within another, and in

some of the experiments within a third, so that

its influence was much weakened and some of

the active rays were altogether cut off! The
action took place in the dark and was exceed-

ingly slow. lodin pentoxid was decomposed by
the radium rays just as by light, and the same
was true of nitric acid. Since both of these re-

actions are endothermic, the rays must furnish

chemical energy. The change of rhombic sul-

fur into the insoluble variety, an exothermic

reaction which is efi'ected by light, was not af-

fected by the radium rays. The rays have no

influence upon acetylene, which is very sensi-

tive to the action of the electric current but is

unaifected by light. Oxalic acid also was not

changed, though it is readily oxidized even in

diff'used light. The glass tubes in which the

radium was contained were blackened, owing
probably to a reduction of the lead. A purple

color was also noticed in the glass near the

blackened portions, which was attributed to an

oxidation of the manganese present.

In this connection it may be noted that the

existence of the radio-active lead, recently de-

scribed by Hofmann and Strauss, is denied by
Giesel. He considers it to be a mixture of lead

with a little radium. He confirms, however,

the observation of several workers, that water

can be rendered strongly radio-active by radium.

He enclosed half a gram of radium-barium

bromid in one arm of a sealed U-tube, distilled

the water of crystallization over into the other

arm, and then sealed it off by fusion. Both the

water and the air in the sealed tube were
strongly active, more so indeed than the original

salt. That this was not due to minute particles

of radium which had been driven over me-

chanically was proved by the fact that the

radio-activity disappeared within a few days.

.

AMMONIA ON METALS.

In endeavoring some years since to find a

metal which would withstand the action of am-

monia gas at high temperatures, G. T. Beilby

noted the fact that every metal tested soon be-

come brittle and spongy. In conjunction with

G. G. Henderson, Mr. Beilby has now investi-

gated the phenomenon more closely and the re-

sults are published in the last number of the

Journal of the Chemical Society (London). It has •
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long been known that ammonia is rapidly de-

composed into nitrogen and hydrogen by the

action of red-hot iron, but the effect upon the

iron has attracted less attention. The authors

find that whatever the metal used, it becomes

changed in its appearance and very brittle.

With some metals, as iron, the action is very

rapid, with others slower, but even gold and

platinum cannot resist this action of ammonia.

Under the microscope the metal gives evidence

of having been fused or semi-fused, and of

bubbles of gas having escaped through the

fused metal. The authors conclude that under

the influence of the ammonia a nitrid of the

metal has been formed, which is stable only

within narrow limits of temperature, and which

is fusible at the temperature of its formation.

At slightly higher temperatures than that of its

formation, it is decomposed into the metal and

the escaping nitrogen gives the peculiar ap-

pearance to the metal. Pure iron was found

to be rendered hard and brittle by the absorp-

tion of small quantities of nitrogen and a rod of

charcoal iron was made so hard that it could be

used as a drill. The thought naturally sug-

gests itself that the presence of nitrogen may
play some part in the manufacture of cement

steel. The results of this investigation make it

clear that there is no metal of which pipes can

be made for the conveyance of ammonia at

high temperatures, and that porcelain is the

only available material for this purpose.

FITTICA'S LATEST TRANSMUTATION.

Professor Fittica has been heard from

again, and this time he claims to convert boron

into silicon, or rather he considers boron to be an

oxid of silicon, contaminated perhaps with car-

bon. By heating boron in a silver dish with

sodium or potassium or their hydroxids, he ob-

tains a dark, oily mass, from which carbon can

be isolated by acidifying. The chief constitu-

ent of this mass, however, is silicic acid, as

shown by familiar tests. The alkali was proved

to be originally free from silicic acid, but no

evidence is presented that the boron used did

not contain silicon. Other methods for effect-

ing this conversion were successful, but all

seem to be open to the same criticism.

J. L. H.

CIRCULAR OF INFORMATION OF THE NA-
TIONAL BUREAU OF STANDARDS, NO. 1.

ANNOUNCEMENT OF ORGANIZATION.

By an act of Congress approved March 3,

1901, the Oflaceof Standard Weights and Meas
ures of the Treasury Department was, on July

1, 1901, superseded by the National Bureau of

Standards, the functions of which are as fol-

lows : The custody of the standards ; the com-

parison of the standards used in scientific in-

vestigations, engineering, manufacturing, com-
merce, and educational institutions with the

standards adopted or recognized by the Govern-

ment
;
the construction, when necessary, of

standards, their multiples and subdivisions

;

the testing and calibration of standard measur-

ing apparatus
; the solution of problems which

arise in connection with standards ; the deter-

mination of physical constants and the proper-

ties of materials, when such data are of great

importance to scientific or manufacturing in-

terests and are not to be obtained of sufficient

accuracy elsewhere.

The Bureau is authorized to exercise its func-

tions for the Government of the United States,

for any State or municipal government in the

United States, or for any scientific society, edu-

cational institution, firm, corporation, orindivid-

ual within the United States engaged in manu-
facturing or other pursuit, requiring the use

of standards or standard measuring instru-

ments.

For all comparisons, calibrations, tests, or

investigations, except those performed for the

Government of the United States or State

governments, a reasonable fee will be charged.

Provision is also made for the purchase of a

site and the erection of a suitable laboratory,

its equipment with the most improved facilities

and the personnel necessary for the organi-

zation of the Bureau.

A suitable site has been selected in Washing-

ton in a locality free from mechanical and

electrical disturbances, and yet easy of access.

Plans are being prepared for a physical labora-

tory which will be equipped with apparatus-

and conveniences for carrying on investigations,

and for testing standards and measuring instru-

ments of all kinds. Also a somewhat similar

building, to be known as a mechanical labora-
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tory, which will contain the power and general

electrical machinery, the instrument shop, re-

frigerating plant, storage batteries, dynamos for

experimental purposes, and laboratories for

electrical measurements requiring heavy cur-

rents.

The construction of the buildings will be

pushed as rapidly as possible, and it is ex-

pected that they will be ready for occupancy by

January 1, 1903. For the present, additional

quarters have been secured in the building oc-

cupied by the former Office of Standard Weights

and Measures, with a view to the organization

of the bureau and the immediate development

of the more needed extensions of the work

heretofore carried on, such as photometric

measurements, the testing of instruments for

determining high or low temperatures, clinical

thermometers, chemical glass measuring ap-

paratus, electrical apparatus used to measure

alternating currents, pressure gauges, and me-

teorological instruments.

For the present, however, the work of the

bureau will be limited to the comparison of the

following standards and measuring instru-

ments, either for commercial or scientific pur-

poses :

Length Measures.—Standard bars from 1 to

10 feet, or from 1 decimeter to 5 meters ; base

bars ; bench standards ; leveling rods
;

grad-

uated scales ; engineers' and surveyors' metal

tapes 1 to 300 feet or from 1 to 100 meters.

Weights.—From 0.01 grain to 50 pounds, or

from 0.1 milligram to 20 kilograms.

Capacity Measures.—From 1 fluid ounce to 5

gallons, or from 1 milliliter to 10 liters.

Thermometers.—Between 32° and 120° Fahr-

enheit, or 0° to 50° centigrade.

Polariscopic Apparatus.—Scales of polari-

scopes, quartz control plates, and other acces-

sory apparatus.

Hydrometers.—Alcoholometers, salinometers

and saccharometers whose scales correspond to

densities between 0.85 and 1.20.

Resistances.—Coils of the following denomina-
tions : 1, 2, 5, 10, 100, 1,000, 10,000, 100,000

ohms
; low resistance standards for current

measurements of the following denominations :

0.1, 0.01, 0.001, 0.0001 ohm. Coils of resist-

ance boxes
;
potentiometers ; ratio coils.

Standards of Electromotive Force.—Clark and
other standard cells.

Direct Current-Measuring Apparatus.—MilliT

voltmeters and voltmeters up to 150 volts

;

ammeters up to 50 amperes.

It is the desire of the Bureau to cooperate

with manufacturers, scientists, and others, in

bringing about more satisfactory conditions

relative to weights and measures in the broader

meaning of the term, and to place at the dis-

posal of those interested such information rela-

tive to these subjects as may be in possession of

the Bureau.

S. W. Steatton,

Director.

Washington, D. C.

MEETINGS OF SCIENTIFIC SOCIETIES AND
CONVOCATION WEEK.

We call special attention to the calendar of

the meetings of scientific societies which begin

shortly after the issue of the present number of

Science. They are as follows :

The American Association for the Advancement of

Science. A meeting of the council will be held at the

Quadrangle Club, University of Chicago, on the after-

noon of January 1. Section H (Anthropology) will

meet in the Field Columbian Museum, Chitjago (De-

cember 31 and January 1 and 2). Tlie next regular

meeting of the Association will be held at Pittsburg,

Pa. (June 28 to July 3). A winter meeting is plan-

ned to be held at Washington during the convocation

week of 1902-3.

The American Society of Naturalists Avill hold its an-

nual meeting afc the University of Chicago ( Decem-

ber 31 and January 1). In conjunction with it will

meet the Naturalists of the Central States and several

affiliated societies, including the American Morpho-

logical Society (beginning on January 1) ; The Amer-

ican Physiological Society (December 30 and 31) ;

The American Psychological Association and the

Western Philosophical Association (December 31 and

January 1 and 2) ; The Society of American Bacteriol-

ogists (December 31 and January 1), and The Amer-

ican Association of Anatomists (December 31 and

January 1 and 2).

The Astronomical and Astrophysical Society of

America will meet in Washington (beginning on

December 30).

The Geological Society of America will meet at

Eochester, N. Y. (December 31 and January 1 and 2);
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The American Chemical Society will meet at the

University of Pennsylvania, Philadelphia (December
30 and 31).

The Society for Plant Morphology and Physiology

meets at Columbia University, New York City (De-
cember 31 and January 1 and 2).

The American Mathematical Society and the

American Physical Society meet at Columbia Uni-

versity, New York City (December 27 and 28)

.

SCIENTIFIC NOTES AND NEWS.

Dr. Adolf Meyer has been selected as di-

rector of the Pathological Institute of the New
York State Hospitals. Dr. Meyer is at present

director of the clinical work and laboratory of

the Worcester Insane Asylum and docent in

psychiatry in Clai'k University.

The Paris Academy of Sciences has filled the

vacancy in the section of physics, caused by the

death of Dr. Eaoult, by the election of M.
Gouy, of Lyons, to corresponding membership.

Lord Avebury has been elected a foreign

member of the Swedish Academy of Sciences.

President Eemsen, of the Johns Hopkins

University, was entertained by the alumni in

Boston on December 16. Speeches were made
by President Remsen, President G. Stamley

Hall, of Clark University, Professor A. L.

Kimball, of Amherst College, Professor L. P.

Kinnicut, of the Worcester Polytechnic Insti-

tute, Professor W. T. Sedgwick, of the Massa-

chusetts Institute of Technology, and others.

President Eliot, of Harvard University,

has planned a trip to the Pacific Coast and the

South, during which he will make many ad-

dresses. He will leave Cambridge about Feb-

ruary 20, and will return the latter part of

April.

President Harper, of the University of

Chicago, has declined the directorship of the

International Congress at the St. Louis Exposi-

tion.

Professor W. W. Rowlee, of the botanical

department of Cornell University, and Pro-

fessor J. C. Giflbrd, of the College of Forestry,

have gone on an expedition to Cuba to study

the forests and botany of western Cuba and the

Isle of Pines.

Professor John Macfarlane and a party
of students from the University of Pennsylvania
are spending the Christmas holidays in botanical
field work in Florida.

M. IzARE Weillar has come to the United
States commissioned to study the organization
of our technical schools and business methods.

Dr. L. O. Howard, chief of the Division of
Entomology, Department of Agriculture, lec-

tured before the Biological Club of the Woman's
College of Baltimore last week, on ' Mosquitoes
and their Relation to Disease.'

Professor F. W. Cragin has recently ob-

tained a new Colorado meteorite. It is from
the eastern part of the State, and, like the three

or four others hitherto found in Colorado, is an
iron

;
the date of the fall is unknown. It is of

square-lenticular form, strongly pitted, and
weighs forty-two pounds.

Dr. Sven Anders Hedin, the Swedish
traveler, who has been exploring in the Gobi
Desert and Thibet, has reached Ladakh, Kash-
mir, on his way home.

Baron Toll says that his winter quarters

have been established on the Nerpenskaye
coast, in the neighborhood of the Lena Delta,

and that an observation station has been opened
at Kotelnys Island. During the summer the

expedition reached latitude 77 degrees 32

minutes, in New Siberia.

The memorial to Robert Fulton in Trinity

Churchyard, New York City, to which we have
already referred, was unveiled on the occasion

of the recent meeting of the American Society

of Mechanical Engineers.

A BUST of Alphonse Milne-Edwards has been

completed by the sculptor Marqueste and will

be placed in the Hall of Zoologj' in the Paris

Museum of Natural History.

At the anniversary meeting of the Royal
Society, held on November 30, attention was
called to the^ deaths of the following fellows

and foreign members. The deceased fellows

were Sir John Conroy, died December 15,

1900, aged 55 ; Lord Armstrong, died Decem-
ber 27, 1900, aged 91 ; Dr. William Pole, died

December 30, 1900, aged 86 ; Professor George

Francis Fitzgerald, died February 22, 1901,
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aged 50 ; Dr. George Mercer Dawson, died

March 2, aged 52 ; John Christian Malet, died

April 9, aged 53 ; Professor Henry G. Hen-

nessy, died March 8, aged 76 ;
Professor John

Viriamu Jones, died June 2, aged 45 ;
Dr.

Charles Meldrum, died August 28, aged 80.

The foreign members were Charles Hermite,

died January 14, 1901, aged 78 ;
Henry A.

Eowland, died April 16, aged 53 ; Henri de

Lacaze-Duthiers, died July 21, aged 81; Profess-

or Alexsandr Kowalewski, died November 22.

Professor Henry Fulton, dean of the

School of Applied Science of the University of

Colorado at Boulder, died on December 7, aged

55 years. Dean Fulton was prominent in edu-

cational affairs of the State for many years.

By his death the University loses an able pro-

fessor and valued administrative officer.

Professor Aleksandr Aleksandrovic
KovALEVSKij, professor emeritus of zoology at

the University of St. Petersburg, died in that

city on November 22.

Dr. Arthur Konig, associate professor of

the physiology of the sense organs at the Uni-

versity of Berlin, and director of the physical

section of the Physiological Laboratory, died on
October 26 at the age of forty-five years.

Dr. K5nig was an assistant of Helmholtz's and
aided in the preparation of the second edition

of the Physiologische Optik. He had carried out

important researches on vision, and, with Pro-

fessor Herm. Ebbinghaus, edited the Zeitschrift

fur Psychologie und Physiologie der Sinnesorgane.

The death is announced of Dr. A. A. Tokasky,
head of the Moscow Physiological Laboratory.

Jacob Heinrich Krelage, a Dutch botanist

and horticulturist, died on December 1, at the

age of seventy-six years. He was head of a

well-known firm engaged in the growing of

bulbs.

Representative Woods, of California, has
introduced a bill in the House creating a de-

partment of mines and mining. The depart-

ment would have a secretary with a seat in the
cabinet.

The recent changes in ownership and plans
of the Botanisches Centralblatt have already been
referred to in these columns. The Committee
of the Society for Plant Morphology and

Physiology, to which the selection of A.merican

editors for that journal was entrusted by the

officers of the International Association, will

make a full report to the Society at its Co-

lumbia meeting on December 31, and the sub-

stance of the report will also be announced to

the botanists at the Chicago meeting. In the

meantime we are authorized to announce the

names of the American editors already chosen,

who, with their respective departments, are as

follows :

Phanerogams (systematic), and Chairman of the

American Board, Professor William Trelease, Missouri

Botanical Garden.

3forp7iology, Professor D. H. Campbell, Leland
Stanford University.

Physiology, Professor D. T. MacDougal, New York
Botanical Garden.

Cytology, Dr. C. J. Chamberlain, University of

Chicago.

Paleontology, Professor D. P. Penhallow, McGill
University.

Fungi, and Secretary of the American Board, Dr.

Hermann von Schrenk, Shaw School of Botany.

Algie and Archegoniatie, Dr. G. H. Moore, of Wash-
ington, D. C.

Further announcements as to the organiza-

tion of this board, etc., will later be made, but

in the meantime it is desirable that the authors

of all papers published in America should send

separates directly to the respective editors. It

is expected also that at the Columbia meeting

nominations of the two members of the General

Committee, to be voted for by the American

members of the International Association, will

be suggested.

The sixth annual meeting of the New York
State Teachers' Science Association will be held

at Syracuse, N. Y., on September 27 and 28. A
full and carefully selected program is oflfered

including papers and discussions interesting to

all teachers of science.

Senator Wm. A. Clark has made a dona-

tion of $250 to facilitate the work of the Uni-

versity of Montana Biological Station at Flat-

head Lake. This is the fourth contribution

from Senator Clark for this purpose.

One of the American delegates to the Pan-

American conference in Mexico City has pre-

sented a plan looking to the creation of an inter-
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national sanitary commission to be composed of

not more than five members of each government,

this commission to hold annual or periodical

meetings, probably at Washington. At its

meetings it would discuss and make recom-

mendations on sanitary matters in general,

particularly on the condition of dangerous or

infected ports and other places, and the means

of improving them.

The Bibliogi'aphical Society of Chicago, an

organization founded ' to encourage and pro-

mote bibliographical study and research,' has

requested the Committee on Education of the

St. Louis Exposition to appoint a Commissioner

of Bibliography for the Louisiana Purchase

, Exposition whose •duties shall be : (1) To have

supervivsion and final control of all bibliograph-

ical publications that may be issued in connec-

tion with the Exposition, and to undertake, for

his own part, the editing of a series of bibli-

ographies of subjects relating to the Louisiana

purchase, and the political, industrial and in-

tellectual development of the territory con-

cerned, and other subjects that may prove

pertinent. (2) To collect a complete set of all

printed matter relating to the Exposition and
to compile an accurate catalogue thereof, and

(3) to arrange for an international bibliograph-

ical exhibit, with the idea of keeping the same

intact after the close of the Exposition as a

permanent bibliographical library.

We have already called attention to the Yel-

low Fever Institute, organized under the direc-

tion of the supervising surgeon general of the

U. S. Marine Hospital Service. The work of

the Institute has been divided into four sections

by which the following topics will be investi-

gated :

SECTION A.—HI9T0KY AND STATISTICS.

Topic 1. The early history of the disease.

Topic 3. History of recent epidemics (since 1850).

Topic 4. Relation to modern sanitation, especially

paving, drainage, etc., in cities.

Topic 5. Why did not New Orleans have it in

early times vphile Boston did ?

Topic 6. Mortality statistics.

Topic 7. Maps showing yelloT^ fever zones.

Topic 8. Maps showing the infectible territory in

the United States.

SECTION B.—ETIOLOGY.

Topic 1. The cause of the disease.

SECTION C—TRANSMISSION.

Topic 1. The transmission of the disease by the

mosquito.

Topic 2. Can any other mosquito than the Ste-

gomya fasciata carry the infection?

Topic 3. Is the progeny of the mosquito also in-

fected ?

Topic 4. How many generations ?

Topic 5. Can the mosquito become infected by any
other means than by sucking the blood of a patient

sick with the disease ?

Topic 6. Can the mosquito become infected by
contact with the dried blood discharges or other in-

fected materials upon fomites ?

Topic 7. Can the disease be transmitted by any
other means than through the mosquito?
Topic 8. Can the disease be conveyed by fomites,

or through the air, soil or water ?

Topic 9. The geographical distribution of Stego-

mya fasciata in relation to the disease.

Topic 10. Is the immunity enjoyed by certain

localities due to the absence of this variety of mos-
quito ?

Topic 11. A study of the life and habits of the

Stego-.nya and allied species, especially with a view

to their extermination.

SECTION D.—QUARANTINE AND TREATMENT.

Topic 1. Is disinfection of baggage necessary to

prevent the spread of the disease ?

Topic 2. Is any treatment of baggage necessary ?

Topic 3. Mosquitoes in baggage, in merchandise,

in cars, in ships.

Topic 4. Treatment of the patient.

Topic 5. Guards against mosquito bites.

Topic 6. Immunity of individuals, of races.

Topic 7. Individual prophylaxis.

Topic 8. Communal prophylaxis—sanitation.

The Academy of Natural Sciences at Phila-

delphia announces the following Ludwick In-

stitute Courses of Free Lectures. Each course

contains five lectures and they are given in the

evening. The courses are as follows :

Course I. , Physiology and Hygiene, Seneca Egbert,

A.M., M.D., professor of hygiene, Medico-Chirurgical

College, Philadelphia. On Thursdays, beginning on

November 7.

Course II., Entomology, Henry Skinner, M.D.,

conservator of the entomological section. Academy of

Natural Sciences, Philadelphia. On Mondays, begin-

ning on November 11.
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Course III., Parasites and Parasitism, J. Percy

Moore. On Thursdays, beginning on January 2.

Course IV., Structure anfl Life Histories of Some

Common Birds, Witmer Stone, M. A., Conservator of

the ornithological section. Academy of Natural

Sciences, Philadelphia. On Mondays, beginning on

January 6.

Course V., Sedimentary Rocks, their Origin and

Formation, Amos P. Brown, Ph.D., professor of

mineralogy and Geology, University of Pennsyl-

vania, Philadelphia. On Thursdays, beginning on

February 6.

Course VI., The Principles and Methods of Zo-

ology, Philip Calvert, Ph.D., instructor in zoology,

University of Pennsylvania. On Mondays, beginning

on February 11.

Course VII., Studies of Plant Life in the Vicinity

of Philadelphia, Stewardson Brovrn, conservator of

the botanical section of the Academy of Natural

Sciences, Philadelphia. On Thursdays, beginning on

March 13. •

Course VIII., Mollusks, Henry A. Pilsbury, con-

servator of the conchological section of the Academy

of Natural Sciences, Philadelphia. On Mondays, be-

ginning on March 17.

UNIVERSITY AND EDUCATIONAL S-:EWS.

A MEETING has been held in Halifax to con-

sider a plan for the affiliation of the colleges in

the provinces of Nova Scotia, New Brunswick,

and Prince Edward Island, and the establish-

ment of a university in the maritime provinces.

The American residents of Montreal have

given the sum of $9,000 to McOill University

to found a political science fellowship in honor

of the late President McKinley.

The Berlin correspondent of the London
Times states that the estimates for the army in-

clude a vote for the new military technical col-

lege which the Government proposes to open in

the course of next year. The necessity for some
such institution has been impressed upon the

military authorities by the advancing scientific

requirements of modern warfare, which are now
too numerous and too varied to be adequately

provided for by the resources at the com-
mand of the existing Staff College. There are

branches of technical knowledge which, al-

though they cannot strictly be classed as mili-

tary, are, nevertheless, indispensable for the

soldier. Among such subjects are steam-power,

electricity, mechanics, the construction of boats

and bridges, and the establishment of means

of communication. In recognition of this fact

the college which is shortly to be opened will

have for its objects the extension of general

technical knowledge in the army and also the

special technical training of engineer officers, as

well as of those officers who desire to prepare

themselves there for a career in the railway,

ballooning and other special departments of the

service. The college will provide for the in-

struction of 200 officers, the course of study

will be completed in three years, and the stu-

dents will pass through three grades. One
hundred officers will take the first year course,

and of these 50 will subsec^uently proceed to

the second and third grades. It is expected

that the college will be opened on October 1,

1902, The ordinary annual expenses are esti-

mated at 300,000 Marks.

Professor Adrian J. Brown, director of the

British School of Malting and Brewing, of

Birmingham University, has issued a report in

which he says that they have now more stu-

dents than the laboratories ought to accommo-

date, and he has been compelled to refuse

others who have applied for admission. There

are 18 students at present working in the

school, and of these 16 devote their whole time

to their work.

Four students of the University of Pennsyl-

vania have been awarded scholarships by the

Institute for Medical Eesearch, founded by

Mr. John D. Rockefeller. Those receiving the

scholarships are Dr. George H. Gildersleeve, of

the hygienic laboratory, and E. B. Vedder, C.

M. Duval and Dr. F. P. Gray, of the patho-

logical laboratory.

Mr. William Maxwell Eeed has been ap-

pointed assistant professor of astronomy at

Princeton University to fill the position left

vacant by Mr. Taylor Reed.

Miss Edith M. Tewkesbury, B.A. (Welles-

ley), has been appointed instructor in chemistry

at Wells College.

Thomas Shaw, professor of animal industry

at the Minnesota State Agricultural College, has

resigned to become editor of an agricultural

journal.
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